
In
te

rn
a
tio

n
a
l 

C
ouncil fo

r th
e 

E
x
p
lo

ratio
n
 o

f th
e 

S
ea

CM
 1979/K

sl 
A

d
m

in
istrativ

e R
eport

SH
ELLFISH

 COM
M

ITTEE

ty

J
. 

A
udouin 

1978

M
OLLUSCA

B
elgium

(R
ep

o
rtin

g
 on C

ru
stacea only)

C
anada 

(G
.P

. 
E

nnis)

C
rasso

strea v
irg

in
ica

C
araquet B

ay is 
th

e m
ost 

im
p

o
rtan

t 
o

y
ster producing

 area o
f N

ew
 B

runsw
ick. 

In
 

1978» 
th

e n
a
tu

ral o
y
ster 

sp
a
tfa

ll w
as m

onitored and th
e 

la
rv

a
l 

se
t w

as 
su

ccessfu
lly

 

p
red

icted
 fo

r th
e "benefit 

o
f th

e 
o
y
ster c

u
ltu

rists 
o
f th

e area. 
T

he 
ex

p
erim

en
tal 

bottom
 clean

in
g
 and brood 

sto
ck

 relay
in

g
 conducted in

 I977 w
ere rep

eated
 in

 1978 

because th
e 

poor 1977 
s©

t 
in
 th

e 
ex

p
erim

en
tal areas 

d
id
 n

o
t p

ro
v

id
e any m

eaningful 

co
n
clu

sio
n
s. 

P
relim

in
ary

 in
d

icatio
n
s 

are 
th

a
t 

a good se
t w

as 
o

b
tain

ed
 in

 1978j 

an
aly

sis 
o
f th

e 
d
ata should d

eterm
in

e 
th

e 
effectiv

en
ess 

o
f m

an-induced p
o
p
u
latio

n
 

expansion in
 th

e P
u
b
lic F

ish
in

g
 A

rea o
f th

e B
ay.

A
 stu

d
y
 w

as 
com

pleted and a rep
o

rt p
u
b
lish

ed
 on th

e o
y

ster leaseh
o
ld
 in

d
u
stry

 

o
f C

araquet B
ay, 

N
ew

 B
runsw

ick, 
sin

ce 
its

 b
eg

in
n
in

g
 in

 1946. 
In
 1977? 

"the 
in



d
u
stry

 in
v

o
lv

ed
 

230 leases 
co

v
erin

g
 211 h

ectares 
(521 a

c
res). 

T
he 

in
d
u
stry

's 

th
e
o
re

tic
a
l p

o
te

n
tia

l w
as 

estim
ated

 a
t 

over 4 000 m
etric 

to
n
s 

of o
y
sters p

er 

y
ear.

P
relim

in
ary

 stu
d
ies w

ere 
co

n
tinu

ed
 in

 N
orth S

t Sim
on R

iv
er, 

N
ew

 B
runsw

ick, 
to

 

assess 
th

e fe
a
sib

ility
 o

f re
h
a
b
ilita

tin
g
 th

e form
er p

u
b

lic 
o
y
ster b

ed
s. 

D
uring 

th
e y

ears 
o
f in

a
c
tiv

ity
 w

hich fo
llo

w
ed
 th

e
ir d

estru
ctio

n
 by th

e M
alpeque 

d
iseases 

in
 1956, 

th
e beds w

ere 
g

rad
u

ally
 invaded by eelg

rass 
(Z

o
strea m

arin
a) 

and th
e n

a
tu

ral 
cu

ltch
 w

as 
covered by silta

tio
n

. 
P

relim
in

ary
 stu

d
ies have 

in
d
icated

 

th
a
t 

o
y
ster rep

ro
d
u
ctio

n
 w

ould be 
su

ccessfu
l w

ith
in
 th

e 
area o

f th
e 

o
ld
 beds 

if 

clean
 cu

ltch
 w

ere av
ailab

le 
at 

th
e tim

e o
f th

e 
se

t. 
A

n o
p
eratio

n
 aim

ed at 

co
n

tro
llin

g
 th

e 
eelg

rass 
and rem

oving th
e 

s
ilt 

to
 

expose 
th

e n
atu

ral 
cu

ltch
 p

rio
r 

to
 
sp

a
tfa

ll 
is planned fo

r 1979*
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W
ork co

n
tin

u
ed 

on L
abyrinthom

yxa sp
. 

reg
ard

ed
 as 

a p
o

ssib
le 

cause 
o
f th

e 
o
y
ster 

d
isease know

n as M
alpeque D

isease. 
D

evelopm
ent 

o
f th

is 
organism

 in
 th

e 
o

y
ster is 

co
n
sisten

t w
ith

 th
e 

g
en

eral 
p
a
tte

rn
 o

f M
alpeque D

isease developm
ent. 

A
n ex

tra

c
e
llu

la
r p

ro
tein

ase h
as been d

etected
 in

 cu
ltu

re filtra
te

s
 
o
f th

is 
organism

; 
th

e 

re
latio

n
sh

ip
 
o
f th

is 
to
 
th

e p
ath

o
g
en

icity
 o

f th
e L

abyrinthom
yxa sp

. 
is b

ein
g
 in



v
e
stig

a
te

d
. 

S
tu

d
ies 

o
f m

ussel m
o
rta

lities 
show

ed th
a
t 

a L
abyrinthom

yxa sp
. 

appeared
 to

 be 
re

late
d
 to

 
th

e m
o
rta

litie
s.

M
ya aren

aria
C

ontinued 
em

phasis w
as p

laced
 on th

e assessm
en

t 
o
f u

n
d
eru

tilised
 
so

ft-sh
e
ll clam

 

(M
ya a

ren
a
ria) 

sto
ck

s 
in

 P
.E

.I. 
to
 d

eterm
in

e 
th

e
ir p

o
te

n
tial fo

r h
y
d
rau

lic h
ar

v
estin

g
. 

A
pproxim

ately ten
 acres w

ere 
assessed

 th
ro

u
g
h a co

o
p

erativ
e 

e
ffo

rt 

w
ith

 th
e p

ro
v

in
ce 

o
f P

rin
ce E

dw
ard Islan

d
 D

epartm
ent 

o
f F

ish
erie

s, 
in

 w
hich 

th
ey

 p
ro

v
id

ed
 th

e 
su

rv
ey

 crew
s, 

and th
e 

S
h
e
llfish

 S
ectio

n
 carried

 out 
th

e 

an
aly

sis 
o
f th

e 
d

ata.

S
tu

d
ies 

in
itia

te
d
 in

 1976 to
 

p
ro

v
id

e 
fish

e
rie

s 
and b

io
lo

g
ical 

d
ata fo

r use 

in
 th

e 
fu

tu
re m

anagem
ent 

of h
y
d
rau

lic h
arv

estin
g
 a

c
tiv

itie
s w

ere 
co

n
tin

u
ed

.

T
he p

ro
ject to

 
stu

d
y
 th

e 
sh

o
rt- and lo

n
g
-term

 e
ffe

c
ts 

o
f h

y
d
rau

lic h
arv

estin
g

 

on so
ft-sh

e
ll 

clam
 p

o
p
u
latio

n
s, 

o
th

er b
en

th
ic 

organism
s 

and th
e
ir h

a
b

ita
t w

as 

aiso
 
co

n
tinu

ed
 in

 F
ortune B

ay, 
P

.E
.I. 

T
his 

stu
d

y
 in

v
o
lv

es rep
eated

 sam
pling 

o
f h

arv
ested

 areas 
to
 
in

d
icate recru

itm
en

t 
changes, 

changes 
in
 th

e 
b
en

th
o
s, 

and changes 
in
 th

e n
atu

re 
o
f 

sed
im

en
ts.

T
he E

el R
iv

er C
ove 

(N
.B

.) 
clam

 p
o

p
u

latio
n
 w

as 
surveyed fo

r th
e fo

u
rth

 tim
e 

sin
ce 

1963. 
T

he C
ove 

is 
slow

ly co
n
v
ertin

g
 to

 a sa
lt m

arsh and th
e 

clam
 p

ro

ducing grounds have 
co

n
sid

erab
ly
 d

im
in

ish
ed in

 size
.

P
laco

p
ecten

 m
ag

ellan
icus 

G
eorges B

ank

I978 
scallo

p
 lan

d
in

g
s w

ere 
IQf/o le

ss 
th

an
 in

 1977 
(1978, 

11 
802 M

T; 
1977, 

12 
910 M

l), 

in
d
icatin

g
 th

a
t 

th
e 

above average 
abundance 

o
f th

e 
1972 y

ear class 
is 

alm
ost 

term
in

ated
. 

A reso
u

rce 
survey in

d
icated

 th
a
t tw

o
-y

ear o
ld
 scallo

p
s w

ere re
la

tiv
e
ly

 

abundant 
on th

e n
o

rth
eastern

 p
art 

o
f th

e 
B

ank, 
in
 co

n
trast 

to
 

1977, 
alth

o
u
g
h
 th

e 
lack

 

o
f a com

parable d
ata base m

akes 
it 

d
iffic

u
lt 

to
 

estim
ate 

th
e re

la
tiv

e
 m

agnitude 

o
f th

is 
age 

class 
and its

 p
o
te

n
tia

l 
e
ffe

ct 
on fu

tu
re lan

d
in

g
s. 

L
andings 

are 

ex
p

ected to
 
co

n
tin

u
e to

 
d

eclin
e 

in
 th

e 
sh

o
rt term

 and hence, 
th

e m
anagem

ent 

reg
u
latio

n
s 

im
posed in

 I977 w
ere 

extended 
in

to
 

1978.

S
tu

d
ies 

o
f b

o
th
 o

ffsh
o

re 
scallo

p
 d

istrib
u

tio
n

s 
d

eriv
ed
 from

 lo
g
 d

ata and 

o
f 

scallo
p
 grow

th are 
co

n
tin

u
in

g
.
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B
ay_of_F

undy and B
row

ns B
ank

L
andings 

o
f shacked m

eat 
in

 th
is 

fish
e
ry

 d
eclin

ed
 

5$ to
 458 M

E, 
a catch

 s
till w

ell 

above 
th

e 
lo

n
g

-term
 average 

o
f 

325 M
E. 

T
he 

in
sh

o
re 

area, 
alth

o
u
g
h
 clo

sed
 by 

reg
u

latio
n
 d

u
rin

g
 th

e 
sum

m
er to

 
p

ro
v

id
e fo

r w
in

ter fish
in

g
, 

ag
ain

 ex
p
erien

ced 

v
ariab

le 
ex

p
lo

itatio
n
 th

ro
ug

h
o
u
t th

e y
ear. 

V
essels w

ere p
erm

itted
 to

 
ex

p
lo

it 

G
eorges B

ank scallo
p
 sto

ck
s, 

alth
o
u
g
h
 th

e
ir catch

 w
as re

stric
te

d
 to

 le
ss 

th
an 

2
.9

$
 o

f th
e p

rev
io

u
s y

e
a
r’s 

to
ta

l C
anadian G

eorges B
ank catch

. 
In

 fa
c
t, 

only 

about 
2io o

f th
e 

1977 
catch

 w
as 

lan
d
ed in

 1978.

T
he B

row
ns B

ank lan
d
in

g
 in

 1978 w
as 

27 M
T 

to
ta

l from
 b

o
th
 th

e 
in

sh
o

re 
and o

ffsh
o
re 

scallo
p
 fle

e
ts.

S
outhern G

ulf o
f S

t L
aw

rence

L
andings 

o
f 

shucked m
eat 

co
n
tin

u
ed to

 
d
eclin

e 
in

 th
is fish

e
ry

, 
d
eclin

in
g
 to

 

167 M
T in

 1978. 
A

s a re
su

lt 
o
f th

e 
d
ra

stic
 
d
eclin

e 
in
 lan

d
in

g
s 

in
 1977> 

a 

licen
ce freeze 

and a tw
o-m

onth scallo
p
 clo

su
re from

 m
id

-July
 and m

id-S
eptem

ber 

w
ere 

im
posed. 

T
h
is, 

no 
doubt, 

had 
som

e 
in

flu
en

ce 
on th

e reduced lan
d
in

g
sj 

b
u
t 

w
ith

 activ
e p

a
rtic

ip
a
n
ts 

in
 th

e 
scallo

p
 fish

e
ry

 in
 1978, 

su
ffic

ie
n
t 

c
a
p
a
b

ility
 

s
till 

ex
isted

 to
 
o

v
er-ex

p
lo

it 
th

e reso
u

rce.

A
s 

a re
su

lt 
o
f th

e u
n

ila
te

ra
l im

p
o

sitio
n
 by governm

ent 
o
f reg

u
latio

n
s 

in
 1978, 

a N
orthum

berland S
tra

it 
S

callo
p
 A

dvisory C
om

m
ittee w

as 
form

ed to
 develop a 

m
anagem

ent program
m

e 
fo

r th
e 

1979 
fish

e
ry
 seaso

n
. 

T
his h

as been done, 
and in

 

ad
d
itio

n
 to

 
clo

su
re p

erio
d

s, 
a 50 m

eat 
count p

er pound and fish
e
ry

 lo
g
 system

 

have been p
u
t 

in
to
 
reg

u
latio

n
. 

F
u

rth
er licen

ce n
eg

o
tiatio

n
s w

ere 
aiso

 re


com
m

ended.

C
hlam

ys 
islan

d
icu

s

T
here w

as n
o
t 

activ
e fish

e
ry

 fo
r th

is 
sp

ecies 
in
 1978 

and research
 has been con

fin
ed

 to
 
in

v
e
stig

a
tin

g
 its

 b
reed

in
g
 cy

cle.

Ille
x
 illeceb

ro
su

s

T
here w

as 
rap

id
 expansion o

f th
e 

o
ffsh

o
re and in

sh
o
re 

sq
u
id fish

e
rie

s 
in
 th

e la
st 

few
 y

ears and catch
es reach

ed
 u

n
p
reced

en
ted p

ro
p

o
rtio

n
s 

in
 1978. 

In
 ad

d
itio

n
, 

C
an

ad
a's 

in
creased

 m
anagem

ent re
sp

o
n
sib

ilitie
s re

su
ltin

g
 from

 th
e 

200-m
ile fish

in
g

 

zone have 
le

n
t urgency to

 
th

e u
n
d
erstan

d
in

g
 o

f th
e 

b
io

lo
g
y
 and d

istrib
u
tio

n
 o

f th
is 

sp
ecies. 

S
tu

d
ies u

n
d
ertak

en
 in

 1977 "to 
develop 

in
fo

rm
atio

n
 on grow

th, 
m

atu
ratio

n
, 

d
istrib

u
tio

n
, 

m
ig

ratio
n

, 
and p

th
er b

io
lo

g
ical fa

cto
rs n

ecessary
 fo

r sto
ck

 

assessm
en

ts w
ere 

co
n
tinu

ed
 in

 1978. 
R

esearch req
u
irem

en
ts 

id
e
n
tifie

d
 a

t 
th

e 

STA
CRES m

eetin
g on sq

u
id in

 C
uba 1978 w

ere u
n
d
ertak

en
 in

 a com
prehensive p

ro


gram
m

e w
hich in

clu
d
ed
 d

ata c
o
llec

tio
n
 in

 th
e 

fie
ld

 from
 research

 and com
m

ercial 

v
essels 

and co
o
p
erativ

e 
lab

o
rato

ry
 stu

d
ies w

ith D
alhousie U

n
iv

ersity
 sta

ff and 

stu
d
en

ts. 
A

n attem
p

t w
as m

ade 
to
 

in
tro

d
u
ce a stan

d
ard

isatio
n
 to

 
th

e b
io

lo
g
ical 

d
ata c

o
lle

c
tio

n
 on sq

u
id
 by recom

m
ending stan

d
ard

isatio
n
 o

f m
orphom

etric 
and 

m
atu

ratio
n
 c

rite
ria

.
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L
ab

o
rato

ry stu
d
ies re

su
lted

 in
 su

ccessfu
lly

 b
reed

in
g
 Illex in

 c
a
p
tiv

ity
 and 

d
escrip

tio
n
s 

o
f m

ature m
ales 

and fem
ales, 

egg m
asses, 

and larv
ae w

ere m
ade 

av
ailab

le 
fo

r th
e firs

t 
tim

e« 
D

escrip
tio

n
s 

o
f food, 

feed
in

g
 and food con

v
ersio

n
 p

ro
v
id

ed
 new

 co
n
sid

eratio
n
s 

fo
r m

anagem
ent« 

M
atu

ratio
n stag

es w
ere m

ore 

clo
sely

 m
onitored to

 p
ro

v
id

e 
a b

e
tte

r u
n

d
erstan

d
in

g
 o

f th
e 

life
 
cy

cle, 
grow

th, 

and m
atu

ratio
n

. T
hese b

io
lo

g
ical d

ata w
ere 

stu
d

ied
 in

 re
la

tio
n
 to

 
d
istrib

u
tio

n
a
l 

p
a
tte

rn
s.

A
 co

o
p
erativ

e research
 program

m
e u

n
d

ertak
en

 w
ith

 Jap
an

 co
n
sisted

 o
f a m

esh 

se
lec

tio
n
 stu

d
y
 and a p

re-seaso
n
 and 

late-seaso
n
 b

io
lo

g
ical and d

istrib
u

tio
n

a
l 

su
rv

ey
 on th

e 
S

co
tian

 S
h

elf. 
S

electio
n
 in

fo
rm

atio
n
 fo

r Ille
x
 w

as 
p
resen

ted
 

in
 th

e 
co

n
tex

t 
o
f d

ev
elo

p
ing

 m
anagem

ent regim
es 

su
itab

le
 
fo

r Ille
x
 as w

ell 
as 

o
th

er com
m

ercial 
sp

ecies 
and b

y
-catch

 sp
ecies.

A
 sta

rtin
g
 d

ata fo
r th

e 
fish

ery
 w

as 
recom

m
ended fo

r 1978 u
sin

g
 size a

t recru
itm

en
t 

as 
a c

rite
rio

n
. 

S
ince 

larg
e num

bers o
f 

sq
u
id w

ere rem
oved p

er u
n

it 
biom

ass 
early

 

in
 th

e fish
in

g
 seaso

n
, 

June 15 w
as 

estab
lish

ed
 as 

an ap
p
ro

p
riate d

ate fo
r th

e 

opening o
f th

e 
fish

e
ry

.

A w
orkshop on th

e b
io

lo
g
y
 o

f Ille
x
 and th

e N
orthw

est A
tlan

tic F
ish

ery
 w

as 

su
ccessfu

lly
 co

-sp
o
n
so

red w
ith

 D
alhousie U

n
iv

ersity
.

T
he N

ew
foundland in

sh
o
re 

fish
ery

 landed
 

39 
122 

to
n

s 
(up from

 29 
678 to

n
s 

in
 

1977). 
T

he 
in

creased
 lan

d
in

g
s 

in
 1978 com

pared to
 

1977 m
ay re

fle
c
t g

reater 

e
ffo

rt 
and a

v
a
ila

b
ility

 o
f ad

d
itio

n
al p

ro
cessin

g
 fa

c
ilitie

s
 
ra

th
e
r th

an
 an 

in
crease 

in
 th

e 
actu

al abundance 
o
f sq

u
id

.

B
io

lo
g
ical 

sam
pling o

f com
m

ercial 
in

sh
o

re 
and o

ffsh
o

re catch
es co

n
tin

u
ed

. 

In
fo

rm
atio

n
 on e

ffo
rt 

and CPU
E fo

r the in
sh

o
re 

com
m

ercial fish
ery

 w
as 

co
llected

 fo
r th

e firs
t 

tim
e. 

T
he 

in
flu

en
ce 

o
f environm

ental fa
cto

rs 
on 

flu
c
tu

a
tio

n
s 

in
 CPU

E w
as 

stu
d
ied

. 
A

n attem
p
t 

to
 v

a
lid

a
te th

e 
ag

ein
g
 o

f 

sq
u

id u
sin

g
 stra

to
lith

s 
w

as 
in

itia
te

d
.

D
ep

u
ratio

n
 stu

d
ies

A
n am

phibian v
iru

s 
and fish

 c
e
ll . tissu

e
 
cu

ltu
re w

as used
 fo

r v
ira

l d
ep

u
ratio

n
 

stu
d
ie

s. 
E

. 
c
o

li and "\iiolet R
ed B

ile 
ag

ar w
ere used

 fo
r b

a
c
te

ria
l d

ep
u
ratio

n
 

stu
d

ie
s. 

T
he h

ig
h
est u

p
tak

e ra
te
 fo

r o
y
sters 

and 
so

ft 
sh

e
ll clam

s w
as 

observed 

fo
llo

w
in

g
 12 hours 

exposure 
to
 
th

e 
co

n
tam

in
an

ts, 
v
ira

l 
o
r b

a
c
te

ria
l. 

T
he fin

a
l 

co
n
cen

tratio
n
 o

f th
e 

contam
inants 

in
 th

e 
sh

e
llfish

 tissu
e
 

ap
p

ears to
 

depend larg
ely

 

ón th
e 

co
n
cen

tratio
n
 o

f th
e 

organism
 

o
r v

iru
s 

in
 th

e 
ex

p
erim

en
tally

 contam
inated 

seaw
ater. 

O
ver 90$ o

f th
e 

contam
inants 

in
 th

e 
sh

e
llfish

 can be released
 w

ith
in

 

24 h
o

u
rs 

a
fte

r tra
n

sfe
r to

 ru
n
n
in

g
 seaw

ater a
t 

20°C
. 

H
ow

ever, 
th

e re
sid

u
a
l 

co
n

ta

m
inants w

ere n
o
t 

co
m

p
letely

 elim
in

ated
 in

 th
e 

96 hour 
ex

p
erim

en
tal p

erio
d

.
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F
eeding

 w
ith

 u
n

ic
e
llu

la
r alg

ae 
o
r co

m
 sta

rc
h
 d

u
rin

g
 u

p
tak

e 
o
r d

ep
u
ratio

n
 p

ro

cess 
ap

p
ears 

to
 have 

little
 e

ffe
c
t 

on th
e 

ra
te
 

o
f d

ep
u
ratio

n
. 

Low
 sa

lin
ity

 sea

w
ater appeared

 to
 have 

stre
ss 

e
ffe

c
ts on th

e 
ex

p
erim

en
tal 

sh
e
llfish

 th
ereb

y
 re

ducing th
e ra

te
 
o
f d

ep
u

ratio
n

.

T
oxicology S

tu
d
ies

A stu
d
y
 o

f le
th

a
lity

 o
f heavy m

etals 
to
 m

arine 
in

v
erteb

rates w
as 

continued 

by te
stin

g
 M

ya ag
ain

st C
u, 

C
d and Z

n.

T
he p

o
te

n
tia

l fo
r m

arine clam
s 

(M
ya), 

m
ussels 

(M
y
tilu

s) 
and fresh

w
ater b

i

v
alv

es 
(A

nodonta) 
to
 

accum
ulate 

and ex
crete fe

n
itro

th
io

n
 w

as 
in

v
estig

ated
. 

R
elativ

ely
 low

 u
p
tak

e ra
te
 
co

n
stan

ts 
and re

la
tiv

e
ly

 h
ig

h
 ex

cretio
n
 ra

te
 

co
n
stan

ts re
su

lt 
in
 low

 accu
m

u
latio

n c
o

e
ffic

ie
n

ts 
(about 

IO
 to

 
8
0
). 

T
his 

in
id

cates 
little

 
o
r no 

danger to
 
sh

e
llfish

 co
n

tam
in

atio
n
 from

 a norm
al 

ap
p
licatio

n
 of fe

n
itro

th
io

n
.

D
enm

ark

(R
ep

o
rtin

g
 on C

ru
stacea 

only)

F
ran

ce 

(j. 
A

udouin)

O
strea 

ed
u
lis

La m
aladie 

de 
l'h

u
ître

 p
la

te
 

due au p
a
ra

site
 M

arteilia refrin
g

en
s 

sem
ble 

rég
resser dans 

le
s 

zones 
de M

o
rlaix

, 
P

enzé, 
C

rach, 
A

rcachon 
e
t M

arennes-O
léron. 

A
ucun 

secteu
r nouveau n

'a
 
été 

a
ffe

c
té
 p

ar l'é
p
iz

o
o
tie

.

La 
co

n
tam

in
atio

n
 des 

h
u
ître

s 
a lie

u
 uniquem

ent pendant le
s m

ois 
de 

ju
il

le
t 

e
t 

ao
û

t.

La ré
co

lte de n
a
issa

in
 
e
st 

in
fé

rie
u

re
 aux années 

p
récéd

en
tes 

(200 à 
2
5
0
t). 

D
es 

e
ssa

is 
de 

co
llecteu

rs 
o
rig

in
au

x
 o

n
t 

é
té 

effectu
és 

en B
aie de Q

uiberon.

C
rasso

strea an
g
u
lata.

L
a 

tech
n

iq
u

e 
de m

icro
sco

p
ie 

en 
flu

o
rescen

ce 
a perm

is 
de m

ettre 
en 

év
id

en

ce 
la
 n

atu
re ADN, 

du v
iru

s 
tro

u
v

é 
dans 

le
s 

lé
sio

n
s 

b
ran

ch
iales 

et 
dana 

le
a 

c
e
llu



le
s 

co
n
jo

n
ctiv

es 
de C

rasso
strea an

g
u
lata.

C
rasso

strea 
g

ig
as.

D
es 

anom
alies 

de 
cro

issan
ce, 

m
o
d
ifian

t 
la
 q

u
a
lité des h

u
ître

s, 
o
n
t 

été 

n
o

tées 
dans 

p
lu

sieu
rs 

b
assin

s 
o

stré
ic

o
le

s.

D
es 

étu
d
es 

de 
cro

issan
ce 

en m
ilieu

x
 o

u
v
erts 

e
t 

sem
i-ferm

és 
(c

la
ire

s) 
so

n
t 

en 
co

u
rs, 

.

D
es 

essais de 
dévasem

ent de p
arc à h

u
ître

s 
so

n
t 

effectu
és 

à 
F

o
u
ras.

Le 
cap

tag
e 

a 
été p

ertu
rb

é 
p
ar le

s 
b
asses 

tem
p
ératu

res. 
L

es 
ré

su
lta

ts 
le

s 

m
eilleu

rs 
o
n
t 

été 
obtenus 

dans 
le

s 
riv

iè
re

s. 
(S

eu
d
re, 

G
iro

n
d
e).
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D
es 

év
alu

atio
n
s 

p
o
n
ctu

elles 
de 

sto
ck

s 
o
n
t 

été 
ré

a
lisé

e
s 

notam
m

ent 
en 

N
orm

andie, 
p
ar photos 

aérien
n
es 

et 
en 

S
eudre p

ar p
ro

sp
ectio

n
s 

su
r le

 
te

rra
in

0

D
es 

tech
n
iq

u
es 

de 
RM

N o
n
t 

été 
ap

p
liq

u
ées 

p
o
u
r 

é
tu

d
ie

r la
 
stru

c
tu

re
 

des 

chrom
osom

es.

M
ytilus 

ed
u
lis »

L
'envasem

ent des 
zones 

de 
bouchots 

a 
été 

étu
d
ié 

en 
b

aie de 
1*A

ig
u
illo

n
 

e
t 

en 
V

ilain
e.

P
ecten 

m
axim

us
L

'étu
d

e des 
sto

ck
s 

de 
co

q
u
illes 

S
ain

t-Jacq
u
es 

a 
été p

o
u
rsu

iv
ie 

su
r le

s 
p

rin


cipaux
 gisem

ents 
du litto

ra
l 

fran
çais 

: 
M

anche o
rie

n
ta

le
, 

G
isem

ent 
du 

N
erp

u
t, 

B
aies 

de 
S

ain
t-B

rieu
c, 

L
annion, 

M
o
rlaix

, 
C

am
aret 

e
t 

C
ourreau de B

elle Ile
 
(in

stitu
t 

des 

P
êches M

aritim
es) .

25OOO 
co

llecteu
rs 

o
n
t 

été 
im

m
ergés 

en b
aie de 

S
t 

B
rieu

c. 
La 

fix
a
tio

n
 a 

été 

tard
iv

e 
et le

 
rendem

ent 
du 

cap
tag

e a été 
com

pris 
en

tre 
10 

e
t 

30 p
ar c

o
lle

c
te

u
r.

2000 
co

llecteu
rs 

o
n
t 

été p
lacés 

en R
ade 

de B
rest 

e
t B

aie 
de 

C
am

aret 
% 

il 
n
'y
 a pas 

eu de 
fix

atio
n

. 
L

ors 
d
'u

n
e 

o
p
ératio

n
 de 

repeuplem
ent 

on a o
b
serv

é un 
tau

x
 de 

su
rv

ie 

de 
50%

, 
15 m

ois 
ap

rès 
le
 

sem
is. 

L
es 

ex
p
érien

ces 
o
n
t 

été 
effectu

ées p
ar le

 
CNEXO 

en 

co
llab

o
ratio

n
 avec 

les 
organism

es p
ro

fessio
n

n
els 

lo
cau

x
.

C
hlam

ys 
v

a
ria 

et 
C

hlam
ys 

o
p

e
rcu

la
ris0

3OOO 
co

llecteu
rs 

o
n
t 

été 
im

m
ergés 

en B
aie 

de 
Q

uiberon 
(iSTPM

)
c 

L
es 

ré
su

l

ta
ts 

du 
cap

tag
e o

n
t 

été 
fa

ib
le

s, 
com

m
e l'an

n
ée p

récéd
en

te. 
Le n

a
issa

in
 o

b
ten

u
, 

d
es

tin
é à 

ê
tre 

im
m

ergé dana 
le
 
secteu

r de R
é-01éron a été p

lacé 
en p

rég
ro

ssissem
en

t 

dana 
d
es"lan

tem
es 

jap
o

n
aises".

E
n R

ade de B
rest, 

3OOO 
c
o
lle

c
te

u
rs 

o
n
t 

été u
tilis

é
s
. 

O
n a o

b
serv

é 
deux fix

a


tio
n
s p

rin
c
ip

a
le

s, 
la

 p
rem

ière 
a donné 

500 à 
7OO 

C
hlam

ys 
v
a
ria 

p
ar c

o
lle

c
te

u
r, 

la
 

seconde 
3OOO 

(C
om

ité L
ocal 

dea P
êches M

aritim
es 

e
t C

N
EX

O
).

A
lgues

En vue d
'é

ta
b
lir la

 carto
g
rap

h
ie 

des 
peuplem

ents 
alg

au
x
, 

des p
ro

sp
ectio

n
s 

o
n

t 
été 

effectu
ées 

(iSTPM
) 

en
tre 

l'Ile
 

de 
B

réhat 
et 

l'Ile
 

Tom
é. 

C
ette 

zone 
p
o
rte 

des 
peuplem

ents 
en lam

in
aires 

au m
oins 

au
ssi 

fo
u
rn

is 
que 

ceux du N
o
rd

-F
in

istère.

L
’étu

de dea p
o

ssib
ilité

s 
de 

cu
ltu

re 
en b

assin
s 

de 
l'a

lg
u
e
 

rouge 
C

hondrus 

crisp
u

s 
a été p

o
u
rsu

iv
ie 

en 
1978 

et une 
com

paraison des 
ré

su
lta

ts 
o
b
ten

u
s 

en 
c
ir

c
u

its 
o
u
v
ert 

et 
sem

i-ferm
é 

a 
été 

fa
ite

.

U
n program

m
e 

d
'étu

d
e 

dea p
o
ssib

ilité
s 

de 
c
u
ltu

re de 
l'a

lg
u
e
 

rouge 
E

ucheum
a 

spinosum
 a 

été m
is 

su
r p

ied
 aux A

n
tille

s. 
(iS

T
P

M
).
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F
ed

eral 
R

epublic 
o
f G

erm
any

(K
. 

T
iew

s)

C
ockles 

sC
ockle 

beds 
alo

n
g
 
th

e 
co

ast 
o
f N

ied
ersach

sen
 and 

S
chlesw

igs-H
olstein w

ere 

ag
ain

 
surveyed by 

th
e 

In
stitu

t 
fü

r K
üsten-und B

in
n
en

fisch
erei. 

A com
m

ercial 
fish

e


ry
, 

w
hich 

sta
rte

d
 
in
 

1973s 
w

as 
co

n
tin

u
ed o

ff th
e 

co
asts 

o
f 

N
ied

ersach
sen

 and o
f 

S
ch

lesw
ig

-H
o

lstein
.

P
rogram

 
1979 

•

C
ockles

S
urvey w

ork on 
th

e 
siz

e o
f co

ck
le p

o
p
u
latio

n
s 

alo
n
g
 th

e G
erm

an N
orth 

Sea 

co
ast 

sh
a
ll 

be 
co

n
tin

u
ed a

t 
th

e 
In

stitu
t 

fü
r K

üsten- und B
in

n
en

fisch
erei.

Icelan
d

(U
l 

S
k
u
lad

ó
ttir - H

. 
S

irik
sso

n
).

C
hlam

ys 
islan

d
ic

a

F
ive 

scallo
p
 

su
rv

ey
s 

w
ere 

carried
 o

u
t d

u
rin

g
 th

e y
ear in

 w
hich 

new
 
scallo

p
 

beds 
w

ere 
d
isco

v
ered

 o
ff 

th
e 

w
est, 

n
o

rth
-w

est and 
e
a
st 

co
asts 

o
f 

Icelan
d

.

T
he 

to
ta

l 
catch

 o
f 

scallo
p

s 
in
 

1978 
reach

ed an alltim
e
 h

ig
h
 o

f ap
p

ro
x

. 8 
800 

to
n

s 
and 

th
e 

catch
 p

er u
n

it 
e
ffo

rt w
as 

even h
ig

h
er 

th
an in

 p
rev

io
u

s 
y
ears 

o
r up 

to 

800 
- 

1000 kg. 
p
er fish

in
g
 hour in

 som
e areas.

A
s 

b
efo

re 
th

e 
fish

e
rie

s 
w

ere m
anaged by catch

 q
u

o
tas 

and 
clo

sed
 areas 

and 

som
e 

11 
000 

scallo
p
s 

w
ere 

sam
pled d

u
rin

g
 th

e y
ear.

In
 

1979 
su

rv
ey

s 
o
f 

ex
p
lo

ited
 grounds 

w
ill 

be 
extended som

ew
hat 

in
 co

n
n
ectio

n
 

w
ith

 
th

e 
in

creased
 
e
ffo

rt. 
M

oreover ex
p
lo

rato
ry
 su

rv
ey

s 
are planned o

ff 
th

e 
w

est 

and n
o
rth

-e
a
st 

co
ast.

Irelan
d

N
o rep

o
rt receiv

ed
.

N
eth

erlan
d

s 

(A
.C

. 
D

rinkw
aard)

O
strea 

ed
u
lis 

L
.

T
he 

D
utch 

o
y
ster 

in
d

u
stry

 
s
till 

stru
g
g
lin

g
 w

ith
 a 

c
ritic

a
l 

p
ro

d
u
ctio

n
 gap 

o
f 

th
e o

rig
in

a
l 

Z
eeland o

y
ster, 

im
ported n

early
 a

li 
ty

p
es 

o
f 

th
e 

E
uropean 

fla
t 

o
y
e- 

te
r and 

U
.S.A

« 
n
u
rsery

 
stu

ff.

T
he 

1977 
sp

at o
f 

th
e 

in
terb

reed
ed

 
S

outhern 
ty

p
es 

show
ed, a h

ig
h
er ra

te
 o

f

m
o

rtality
 

th
an 

th
e 

iso
late

d
 

Z
eeland 

tank breeded 
sp

at 
a
fte

r an a
rtific

ia
l 

w
in

ter

p
erio

d
 
a
t 

th
e 

T
exel 

ex
p

erim
en

tal 
sta

tio
n
. 

T
he 

1978 n
atu

ral 
sp

a
tfa

ll w
as 

n
o
t w

orth

m
en

tio
n

in
g
, 

due 
to
 

th
e v

ery
 low

 sea w
ater 

tem
p

eratu
res 

d
u
rin

g
 th

e norm
al 

spaw
ning 

seaso
n
.
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F
or 

th
e 

re—
estab

lish
m

en
t o

f a 
Z

eeland p
aren

t 
sto

ck
 
in
 

the 
O

o
stersch

eld
e 

som
e 

C
row

n-land p
lo

ts 
are 

brought 
under co

n
tro

l 
o
f 

the M
olluscan 

S
h
ellfish

 
D

ep
ert- 

rnent 
o
f 

th
e 

N
eth

erlan
d
s 

In
stitu

te
 

fo
r 

F
ish

ery
 
In

v
e
stig

a
tio

n
s. 

T
hey w

ill 
be p

lan
ted

 

w
ith
 

th
e 

n
ativ

e 
o
y
ster 

o
n
ly

.

T
he 

sp
at 

c
o
llec

tio
n
 

experim
ent 

in
 

the 
L

ake 
G

rev
eiin

g
en has 

been 
advanced 

by 
the 

use 
o
f 

lim
e 

co
ated

 p
la

stic
 
g
rill 

c
o

llec
to

rs, 
both 

suspended 
and 

situ
a
ted

 
on 

tre
 

bottom
. 

L
ate 

in
 

th
e 

season 
som

e 
sp

at has 
se

ttle
d
 dow

n, 
n
o
t 

la
rg

e
r th

an 

5-1 Omm 
in
 

'bvem
ber.

A
t 

th
e 

end o
f 

th
e y

ear JL976 o
y
sters w

ere 
allo

cated
 to

 
p
lan

tin
g

 

in
 

the 
O

o
stersch

eld
e 

in
 

th
e 

com
ing sp

rin
g
.

In
 

1979 
th

e 
19/3 

su
rv

ey
s 

w
ill 

be 
co

n
tin

u
ed 

: 
The 

sp
a
tfa

ll 
d
istrib

u
tio

n
 

over 
th

e w
hole arm

 
and 

th
e p

ro
g
ress 

o
f 

grow
th, 

b
o
th
 re

la
ted

 
to 

d
ifferen

ces 
in
 
lo



catio
n
 and 

d
ifferen

ces 
in
 d

istan
ces 

to 
bottom

 and 
su

rface.

The 
in

ten
d
ed

 area 
fo

r sow
ing o

f m
ussel 

sh
e
ll-c

o
lle

c
to

rs has 
been 

en
larg

ed
 

to 
o0 

h
ectares, 

b
u
t 

fo
r 

th
e 

m
ost p

art 
th

e program
 o

f 
actio

n
 has 

been can
celled

 be

cause 
o
f 

th
e 

low
 
ex

p
ectatio

n
s, 

caused by 
th

e d
ecreasin

g
 sea w

ater 
tem

p
eratu

re 
in

 

Ju
ly

.
F

or 
sa

lin
ity

 
co

n
tro

l 
th

e 
in

flu
x
 o

f 
N

orth S
ea w

ater, 
up 

to 
100 m

^ p
er 

second, 

becam
e p

o
ssib

le 
through a new

 flo
o
d
g
ate in

 
the 

’.V
estem

 dam
.

T
he 

w
ater 

tem
p

eratu
re 

d
u
rin

g
 Ju

n
e, 

Ju
ly
 and A

ugust 
in
 

the 
b

asin
s 

o
f 

the 

E
xperim

ental 
sta

tio
n
 T

exel 
have been 

too 
low

 fo
r any 

re
su

lts 
in
 
th

e 
tank b

reed
in

g
 

ex
p
erim

en
t. 

T
he 

firs
t 

c
o

lle
cto

rs have been 
set 

o
u
t 

in
 

th
e 

b
eg

in
n
in

g
 o

f Ju
ly
 a

t 
th

e 

firs
t 

sw
arm

ing o
f larv

ae 
w

ith
 am

ple 
1000 p

er 
100 

litre
 
in
 

4000 
sea w

ater.

N
ow

 w
e 

are on 
th

e 
lo

o
k

-o
u

t 
fo

r o
th

er 
a
rtific

ia
lly

 en
clo

sed
 sea w

ater b
asin

s 

w
ith 

su
ffic

ie
n

t d
ep

th in
 

th
e 

neighbourhood and 
th

e 
S

outhern D
elta area.

N
o
tw

ith
stan

d
in

g
 th

e 
low

 sea w
ater 

tem
p

eratu
res 

dow
n 

to 
around 

14°C
 
in
 th

e 

m
iddle 

of Ju
ly
 and a

llrea
d
y
 

10°G d
u
rin

g
 a w

eek in
 
th

e 
b
eg

in
n
in

g
 o

f O
ctober, 

the 

2
-3mm 

sp
at n

u
rsery

 ex
p
erim

en
ts 

at 
th

e 
E

xperim
ental 

sta
tio

n
 becam

e 
a 

su
ccess. 

A
t 

th
e 

end o
f 

th
e 

4¿ 
m

onths 
p
erio

d
, 

from
 

20 
June 

till 
5 

N
ovem

ber, 
th

e 
average 

ra
te
 

o
f m

or

ta
lity

 am
ounted 

to 
only 

15/Ó.

/•■.ore 
tran

 a q
u

arter o
f over 

3OO 
000 young o

y
sters, 

la
rg

e
r 

than 2J 
Pira 

(3 
gram

) 

has 
been 

sow
n on a n

atu
ral 

Y
erseke 

B
ank p

lo
t 

in
 N

ovem
ber. 

T
hree 

q
u
arters, 

sm
aller 

than 
2
/ 

mm w
ere 

w
in

terin
g
 in

 an o
y
ster p

it 
a
t 

Y
erseke. 

F
o
u
lin

g
 problem

s 
appeared

 
to 

be p
rev

en
tib

le. 
T

he 
b
atch

es 
w

ill 
be 

follow
ed d

u
rin

g
 

th
e 

n
ex

t y
ears.

T
his 

Z
eeland 

seed 
w

as 
born in

 a F
rench h

atch
ery

, 
u
sin

g
 both p

aren
t 

o
y
sters 

from
 

th
e 

O03tersch
eld

e 
(v

ery
 o

ld
 ones) 

and lak
e G

revei in
g
en

. 
C

oncerning th
e v

ita
lity
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o
f 

th
e 

larv
ae 

and 
early

 young stag
es 

th
is 

h
atch

ery
 n

o
ted 

i 
”11 

e
st 

in
tére

ssa
n
t 

de 
n
o
ter d

éjà que 
le

s 
larv

es 
et 

le
s 

n
aissain

s 
p
ro

d
u
its 

p
ar 

ces 
g
én

iteu
rs 

(Z
élan

- 

d
aises) 

so
n

t 
trè

s 
v
ig

o
u
reu

x
!”

M
y

tilu
s 

ed
u
lis 

L
„

M
uch 

th
e 

sam
e 

situ
a
tio

n
 as 

in
 1977» 

T
he co

-o
p
eratio

n
 w

ith 
th

e L
aboratory 

o
f 

C
hem

ical 
A

nim
al 

P
h

y
sio

lo
g

y 
(S

tate 
U

n
iv

ersity
 o

f 
U

trech
t) 

has 
been co

n
tinu

ed
 in

 

stu
d
y
in

g
 th

e 
seaso

n
al 

changes 
in
 b

io
chem

ical 
com

position o
f m

u
ssels, 

re
la

ted
 

to 
th

e 

rep
ro

d
u
ctiv

e 
cy

cle.

Y
/ithin th

e fram
ew

ork o
f d

ik
e 

ren
o
v
atio

n
 a

t Y
erseke 

th
e 

re-estab
lish

m
en

t o
f 

seven m
ussel 

shipm
ent p

lan
ts 

w
ill 

be 
com

bined 
w

ith p
ro

v
isio

n
s 

fo
r sea w

ater-circu


la
tin

g
 d

e-san
d
in

g
 sy

stem
s. 

In 
th

ese 
b

asin
s 

th
e m

ussels 
from

 
th

e n
atu

ral 
rew

aterin
g
 

• 

p
lo

ts 
can be 

sto
red

 fo
r som

e 
hours 

in
 
th

e 
fre

sh
 m

arket 
d

iv
isio

n
s 

and 
up to

 
a w

eek

end 
fo

r 
th

e p
reserv

in
g
 fa

c
to

rie
s. 

T
his 

m
eans 

th
a
t p

a
rt 

o
f 

th
e b

u
ffer sto

ck
 o

f h
ig

h
 

q
u

a
lity

 m
ussels 

can be b
ro

u
g
h
t n

earer 
to
 

th
e p

ro
cessin

g
 p

la
n
ts 

and consum
ers, 

w
hile 

th
e 

w
orking co

n
d

itio
n

s 
becom

e b
etter.W

h
ile b

u
ild

in
g
 th

e new
 fa

c
to

rie
s 

a
tten

tio
n

 

w
ill 

be p
aid

 
to
 w

ays 
o
f 

av
o
id

in
g
 m

ussel 
stre

ss 
and d

istre
ss 

sym
ptom

s 
induced by m

e

ch
an

ical h
an

d
lin

g
, 

m
aking u

se o
f 

th
e m

ost w
ell 

b
alan

ced
 m

ach
in

eries 
fo

r tran
sp

o
rt, 

d
eclu

sterin
g

, 
clean

in
g
 and p

ackin
g

.

C
erastoderm

a 
ed

u
lis 

L
.

T
he 

o
y
ster branch m

ay be 
in
 an o

ffen
siv

e p
erio

d
 

and 
th

e m
ussel 

branch m
ay 

be 
in
 a d

efen
siv

e p
erio

d
, 

e
ith

e
r in

 re
la

tio
n
 

to 
th

e red
u
cin

g
 o

f 
th

e 
O

o
stersch

eld
e 

tid
e
s 

in
 

1985? 
th

e co
ck

le branch
 is 

now
 com

ing to 
a n

ecessary
 p

erio
d
 o

f 
sta

b
iliz

a


tio
n
 w

ith
 a 

th
irty

 licen
ces 

and a grow
ing num

ber o
f w

ell 
equipped 

sh
allo

w
 draught 

d
red

g
ers.T

he 
th

o
u

g
h

ts 
are h

ead
in

g
 in

 
th

e 
d
irec

tio
n
 o

f a b
e
tte

r sh
ift-sy

stem
 o

f 
th

e 

ex
p
lo

itan
te grounds, 

fo
r w

ich new
 

su
rv

ey
s 

m
ay be 

e
je

c
te

d
, 

in
 w

ich aiso
 

n
atu

re m
a

nagem
ent 

research
 w

ill 
tak

e p
a
rt. 

T
hia m

eans 
an ex

ten
sio

n
 o

f 
th

e ap
p
lied

 b
en

th
ic 

p
ro

d
u
ctiv

ity
 research

. 
T

he co
ck

le 
d

red
g

in
g
 m

ay be 
co

u
n

ter-p
ro

d
u

ctiv
e fo

r b
ird

s 
e
tc

., 

b
u
t 

a reg
u

lar h
arv

est 
o
f co

ck
les m

ay aiso
 produce 

a p
o
sitiv

e 
e
ffe

c
t w

ith
 reg

ard
 to

 

th
e 

seed settlem
en

t 
and in

 consequence 
to
 
th

e 
o
v
erall a

v
a
ila

b
ility

 o
f young 

co
ck

les.O
nly th

e h
an

d
-p

ick
ed co

ck
les w

ere 
su

ited
 to

 
th

e fre
sh

 m
arket ab

o
rad

. 
T

he 

fro
zen

 m
eat p

ro
d
u
ctio

n
 h

as 
to
 be re

stric
te

d
 to

 
th

e av
ailab

le m
arket, 

esp
ecially

 

in
 S

p
ain

.

D
iseasesR

esearch on d
iseases 

in
 
sh

e
llfish

 w
as 

carried
 o

u
t 

on o
y
sters. 

C
oncerning 

th
e 

o
y
sters m

ost 
a
tte

n
tio

n
 w

as p
aid

 to
 

th
e 

o
o
n
tro

l 
o
f th

e 
im

p
o

rtatio
n

s 
o
f 

th
e Eu

ropean fla
t o

y
sters 

(O
strea ed

u
lis) 

o
rig

in
a
tin

g
 from

 F
rance 

and G
reece. 

F
or 1978



-
l
o



riei 
in

fectio
n
s 

could 
be 

observed 
in
 

th
ese 

im
ported 

lo
ts w

hich w
ould have 

led
 

sio
n
 
o
f 

a d
isease 

and 
th

re
at 

fo
r 

th
e 

d
u
tch 

o
y
ster 

c
u
ltu

re
. 

O
n 

th
is p

o
in

t 
th

e 
im

por

ta
tio

n
s 

can be 
q
u
a
lified

 
as 

ra
th

e
r 

sa
fe, 

and in
 co

n
trast w

ith
 th

e ch
aracter o

f 

im
p
o
rtatio

n
s 

of 
form

er y
ears.

C
eohalooods

N
orw

ay

(K
.R

. 
G

undersen)

T
odarodes 

sa
g
itta

tu
s

O
n 

the 
w

est 
co

ast o
f N

orw
ay 

th
e 

fish
e
ry
 co

n
tinu

ed
 
in
 som

e 
fjo

rd
s 

from
 

the 

autum
n o

f 
1?/7 u

n
til 

A
p

ril—
h.y 

1
9

/8
. 

In M
arch 

th
e 

m
ean m

antle 
len

g
th

s 
in

creased
 

to 

39 
cm
 
fo

r 
fem

ales 
an

i 
to 

34 
cm
 
fo

r m
ales, 

th
e 

m
ean 

to
ta

l 
w

eight 
to 

t.5
0
0
g
. 

S
in

g
le 

sq
u
id 

w
eighing about 

3.000g w
ere 

caught 
in
 M

ay. 
‘The 

fish
in

g
 season 

autum
n 

1
°77- 

sp
rin

g
 19/8 y

ield
ed
 

about 
350 

to
n

s.

In
 

1978 a new
 

im
m

igration o
f 

sq
u
id
 
sta

rte
d
 
in
 

S
eptem

ber a
t 

the 
co

ast 
of 

n
o

rth
ern

 N
orw

ay. 
In 

O
ctober 

th
e m

ean m
antle 

len
g
th
 w

as 
32-34 cm

, 
m

ean w
eig

h
t 

SO
C

g.

A
t 

th
e 

w
est 

co
ast a 

few
 

sm
all 

sq
u

id w
ere 

tak
en
 
in
 N

ovem
ber w

ith m
ean m

an
tle 

len
g

th
 

27 
cm
 and 

w
eight 

4OO 
g.

'The autum
n fish

e
ry

 y
ield

ed
 

about 
250 

to
n
s.

G
onatus 

fa
b

ric
ii

M
aterial 

w
as 

co
llected

 
in
 

197Ö
 

and 
e
a
rlie

r y
ears 

d
u
rin

g
 surveys 

fo
r p

o
st

la
rv

a
l 

and 0-group 
fish

 in
 
th

e N
orw

egian 
S

ea and 
ad

jacen
t 

areas, 
and from

 
stom

ach 

co
n
ten

ts 
o
f b

o
ttlen

o
se 

w
hales 

and 
hooded 

se
als 

cau
g
h
t 

fo
r in

v
e
stig

a
tio

n
. 

M
ostly la

r

v
al 

and ju
v
en

ile G
onatus 

w
ere 

tak
en

, 
la

rg
e
r 

sq
u

id
 b

ein
g
 found only in

 th
e 

stom
ach 

co
n
ten

ts.0. 
fa

b
ric

ii 
is 

v
ery

 abundant 
in
 
th

e 
N

orw
egian 

Sea and m
ay 

rep
resen

t 
a pos

sib
le
 
fish

in
g
 reso

u
rce. 

F
u
rth

er in
v

e
stig

atio
n

s 
are needed in

 o
rd

er 
to 

stu
d

y
 

the 
b
io



logy 
and 

lo
cate areas 

o
f m

axim
um

 abundance, 
esp

ecially
 o

f 
la

rg
e
r so

u
id

.

P
oland

N
o rep

o
rt receiv

ed
.

P
o

rtu
g

al

N
o 

rep
o
rt receiv

ed
. 

‘

S
pain

N
o rep

o
rt receiv

ed
.
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Sw
eden

(N
othing 

to 
rep

o
rt)

U
nited K

ingdom

E
ngland and W

ales 
: 

E
. 

E
dw

ards 

S
co

tlan
d

 
: 

J. 
reason

E
ngland and W

ales

P
ecten

 m
axim

us and C
hlam

ys 
o

p
e
rc

u
laris

F
ish

eries 
in

fo
rm

atio
n
 w

as 
o
b
tain

ed
 

from
 v

isits 
to 

a
li 

the p
o
rts 

w
here 

sc
al

lo
p
in

g
 w

ascarried
 o

u
t. 

F
ish

in
g
 is 

s
till 

e
sse

n
tia

lly
 carried

 
o
u
t in

 
th

e 
E

n
g
lish

 
C

han

n
e
l. 

R
ecord 

lan
d

in
g

s 
o
f 

scallo
p
s 

(j&
2.5 

m
illio

n
) 

w
ere m

ade 
in
 

1978 by a 
fish

in
g
 fle

e
t 

o
f around 

110 v
e
ssels.

A 
th

ree y
ear u

n
d

erw
ater te

le
v
isio

n
 

su
rv

ey
 w

as 
com

pleted o
f scallo

p
 

and queen
2

beds 
o
ff 

th
e 

D
evon and 

C
ornw

all 
c
o
a
sts. 

A 
to

ta
l 

o
f 29 

000m
 

o
f sea bed w

ere 
exam

ined;
2 

2
m

ean p
e
c
tin

id
 d

e
n
sities 

found w
ere 

0.15/m
 

fo
r P

ecten
 and 0.5/m

 
fo

r C
hlam

ys. 
S

urveys 

by d
red

g
in

g
 and aiv

in
g
 w

ere 
carried

 o
u
t 

in
 o

th
er C

hannel 
areas.

A
rtific

ia
l p

ectin
id
 
sp

at 
c
o
lle

c
to

rs 
w

ere 
la

id
 
in
 
S

ta
rt B

ay, 
L

ulw
orth and 

H
olyhead. 

S
ettlem

en
t 

o
f b

o
th
 P

ecten 
and C

'hi arcys w
as 

poor 
in
 

1978, 
alth

o
u
g
h
 
in

te
re

s

tin
g
 d

ata w
as 

o
b
tain

ed
 

on 
th

e v
a
riatio

n
 o

f 
sp

at 
settlem

en
t w

ith d
ep

th
. 

C
hecks 

w
ill 

be m
ade 

to 
see if 

th
e 

c
o

lle
c
to

r re
su

lts 
are 

in
d
ic

a
tiv

e
 
o
f lim

ited
 recru

itm
en

t 
to 

the 

n
a
tu

ral 
sto

ck
 
in
 

1978.

A stu
d
y
 on th

e 
seaso

n
al v

a
riatio

n
 in

 m
eat y

ield
/g

o
n
ad

 co
n
d
itio

n
 o

f P
ecten

 

o
ff N

ew
haven w

as 
com

pleted. 
R

esu
lts 

in
d
icated

 
th

a
t 

th
e 

gonad co
n

d
itio

n
 g

en
erally

 

fe
ll 

o
v
er 

th
e 

sum
m

er m
onths b

u
t, 

as 
fa

r as 
y
ie

ld
 w

as 
concerned, 

th
is 

w
as 

la
rg

e
ly

 

com
pensated 

fo
r by an in

crease 
in
 
th

e m
uscle w

eig
h
t. 

W
ork w

as aiso
 
c
arried

 o
u
t 

to 

ap
p
raise 

th
e v

a
lid

ity
 o

f 
tra

d
itio

n
a
l 

gonad 
stag

in
g

.

C
ardium

 ed
u

le

R
outine 

su
rv

ey
s 

w
ere 

c
arried

 o
u
t on a num

ber o
f co

ck
le b

ed
s. 

T
he 

1978 
sp

at

fa
ll 

ap
p
ears 

good, 
b
u
t ad

u
lt 

sto
ck

s 
seem

 
to 

be 
a
t 

a low
 lev

él 
in

 m
ost fish

e
rie

s

In
tro

d
u

ced
 
sh

e
llfish

 n
e
sts

C
hecks 

w
ere 

co
n
tinu

ed
 on 

the 
d
istrib

u
tio

n
 
o
f U

ro
salp

in
x
 cin

erea, 
th

e A
m

eri

can o
y
ster d

rill, 
u

sin
g
 
tile

-tra
p
s. 

N
o new

 reco
rd

s 
w

ere o
b

tain
ed

.

T
he 

im
m

igrant Jap
an

ese 
seaw

eed 
S

argassum
 m

uticum
 

has 
co

n
tin

u
ed 

to
 

spread 

alo
n
g
 

che 
so

u
th
 co

ast 
o
f E

ngland. 
D

eleterio
u

s 
e
ffec

ts 
have been rep

o
rted

 w
ith

 
re

s- 

sp
ect 

to
 am

enity b
each

es,h
arb

o
u

rs 
and 

sm
all-b

o
at n

av
ig

atio
n

. 
T

he 
e
ffe

c
t 

on fish
e
-
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rie
s 

rem
ains u

n
certain

.,in
terferen

ce 
w

ith 
traw

lin
g
 and 

d
red

g
in

g
 b

ein
g rep

o
rted

ly
 

com
pensated 

fo
r by 

in
creased

 
catch

es 
tak

en
 w

ith
in
 

th
e 

stran
d
s 

o
f w

eed. 
R

esearch 

co
n
tin

u
es 

on 
e
ffe

c
tiv

e
 
co

n
tro

l 
m

easures.

F
u

rth
er fie

ld
 

experim
ents 

w
ere 

c
arried

 
o
u
t 

in
 

1978 
on 

the 
n
atu

ral 
in

fe
c

tio
n
 o

f 
seed o

y
sters, 

b
o
th
 O

strea ed
u
lis 

and 
C

rasso
strea 

g
ig

as 
w

ith M
y

tilico
la

, 

by 
exposing u

n
in

fected
, 

ex
-h

atch
ery

 
sto

ck
s 

from
 

N
orth 

W
ales 

to 
in

fectio
n
 

in
 

SW
 

¿n
g
iand. 

D
uring S

eptem
ber-D

ecem
ber, 

a
li 

sizes 
o
f 

seed
 
in
 

th
e 

range 
17-4-5™

 
len

g
th

 

rap
id

ly
 becam

e 
in

fe
cte

d
. 

In both 
sp

ecies, num
bers 

o
f 

co
p

ep
o

d
ite 

and ju
v
e
n
ile p

ara

site
s 

show
ed h

ig
h
 p

o
sitiv

e 
co

rrelatio
n
s 

w
ith

 body 
siz

e 
o
f 

o
y
ster. 

T
he 

o
v

erw
in

terin
g

 

su
rv

iv
al 

to 
m

atu
rity

 o
f M

y
tilico

la w
ill be 

assessed
 
in
 

S
p
rin

g 
1979«

O
y
sters

O
y

ster 
lan

d
in

g
s 

o
f 

(O
strea 

ed
u
lis) 

the 
n

ativ
e 

o
y
ster have 

co
n
tin

u
ed 

to 
im



prove, 
o
v
er 

10C
0 

tons 
b
ein

g
 produced 

in
 

1977 
w

orth about£1.1 
m

illio
n

. 
B

oth 
th

e m
a

jo
r p

ro
d
u
cin

g areas, 
th

e 
S

o
lent and 

R
iver ?al 

(C
ornw

all) 
are 

b
ein

g fish
ed
 
h
eav

ily
 

ana 
th

e m
ajor p

a
rt 

o
f 

th
e 

catch
es 

co
n
tin

u
e 

to 
be 

ex
p
o
rted

 
to 

F
urope 

fo
r 

fin
a
l 

m
ar

k
etin

g
.

D
evelopm

ent o
f 

th
e P

acific 
O

yster 
(C

rasso
strea g

ig
as) 

fish
e
rie

s 
co

n
tin

u
es 

to 
be 

slow
 w

ith
 p

ro
d

u
ctio

n
 o

f m
ark

etab
le 

sto
ck

s 
a
t 

ab
o

u
t 

I40 
tons 

in
 

1977, 
w

orth 

ab
o
u

t £0.11 
m

illio
n

, 
fo 

d
ate no 

larg
e m

arket 
o
u
tlets 

have 
been developed 

in
 

th
e 

UK 

in
 o

rd
er 

to 
stim

u
late 

la
rg

e
r 

scale p
ro

d
u

ctio
n
 o

f 
th

is 
sp

ecies. 
H

ow
ever,m

any h
atch

e

ry
 produced 

seed o
y
sters 

are 
in
 dem

and w
id

ely
 o

v
erseas 

fo
r 

in
tro

d
u
cin

g
 d

isease 
free 

sto
ck

s 
in

to
 

d
ev

elo
p
in

g
 fish

ery
 p

ro
je

cts.

W
ork has 

been 
co

n
cen

trated
 on m

o
n

ito
rin

g
 sto

ck
 le

v
e
ls 

in
 

th
e n

a
tu

ra
lly

 p
ro



ducing areas, 
in

v
estig

a
tin

g
 th

e 
e
ffec

ts 
o
f p

red
ato

rs 
and 

exam
ining 

tech
n

iq
u

es 
of 

w
orking grounds 

to 
p
rev

en
t 

dam
age 

and m
axim

ise 
o
u
tp

u
t.

C
o
n
sid

erab
le 

a
tte

n
tio

n
 is 

g
iv

en to
 

th
e 

co
n
tro

l 
o
f 

im
p
o
rtatio

n
 o

f m
o
llu

scs 

and m
ovem

ent w
ith

in
 

th
e 

UK 
to 

m
inim

ise 
th

e 
risk

s 
o
f 

sp
read

in
g
 p

ests 
and d

iseases.

S
co

tlan
d
 

:

Pec ten m
axim

us 
and 

Pelam
ys 

o
p
ercu

laris

fiorii co
rin

g
 o

f 
changes 

in
 

sto
ck
 

co
m

p
o
sitio

n
, 

catch
 

and 
e
ffo

rt 
in
 

th
e 

p
rin



cip
al 

fish
e
rie

s 
w

as 
m

ain
tain

ed 
in
 

1978 and w
ill be 

co
n

tin
u

ed
 
in
 1979- 

S
tu

d
ies 

o
f 

th
e 

settlem
en

t and 
early

 
life

 h
isto

ry
 w

ere 
co

n
tin

u
ed

.

A
n 

in
v
e
stig

a
tio

n
 o

f 
the 

e
ffe

c
t 

o
f an 

in
crease 

in
 dredge m

esh, 
rin

g
 size 

and 
to

o
th
 
sp

acin
g
 on 

catch
es 

w
as 

sta
rte

d
. 

F
u
rth

er stu
d
ies 

w
ere m

ade 
on 

th
e 

su
rv

iv
al 

o
f 

scallo
p
s 

w
hich 

escape 
th

e dredge 
o
r are 

cap
tu

red
 and 

retu
rn

ed
 

to 
th

e 
sea.
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A
n in

v
e
stig

a
tio

n
 w

as 
sta

rte
d
 in

to
 

th
e u

se o
f u

n
d

erw
ater te

lev
isio

n
 fo

r 

stu
d

y
in

g
 scallo

p
 
d
istrib

u
tio

n
 and 

d
en

sity
. 

T
his w

ill 
be 

extended and 
com

pared 

w
ith

 o
th

er m
ethods.

O
y

ster

A com
parison w

as 
m

ade o
f 

th
e grow

th 
ra

te
 and 

flesh
 
co

n
d
itio

n
 o

f 
C

rasso
s

tre
a
 
g

ig
as k

ep
t 

in
 
tray

s 
suspended from

 a ra
ft and 

in
 
stack

s 
o
f 

tray
s 

a
t v

ario
u
s 

h
eig

h
ts 

on 
th

e 
sh

o
re.

C
o

llectio
n
 o

f s
ta

tistic
s
 
o
f lan

d
in

g
s 

of O
strea 

ed
u

lis 
in
 

th
e L

och R
yan 

fish
e
ry

 w
as 

m
ain

tain
ed

. A fu
rth

e
r su

rv
ey
 o

f 
th

e beds 
w

as 
m

ade,,

No 
change w

as 
n

o
ted 

in
 

th
e d

istrib
u

tio
n
 o

f p
e
sts 

and 
p

a
ra

site
s. 

Sam
ples 

o
f o

y
sters 

fo
r 

ex
p

o
rt and 

im
port 

w
ere 

exam
ined 

to 
en

su
re 

freedom
 

from
 p

ests 
and 

d
iseases.

L
oligo 

fo
rb

esi

'The 
com

position o
f lan

d
in

g
s 

from
 
S

co
ttish

 
in

sh
o
re 

grounds w
as 

stu
d

ied
, 

to
g
eth

er w
ith 

th
e b

io
lo

g
y
 and d

istrib
u

tio
n
 o

f 
th

e sp
ecies. 

L
ength-w

eight 
re

la
tio

n


sh
ip

s 
w

ere 
calcu

lated
.

U
.S

.A
.

(S
.H

. 
C

lark
1

) 
and M

. 
C

astagna2))

T
he fo

llo
w

in
g
 rep

o
rt 

sum
m

arizes 
research

 and o
th

er a
c
tiv

itie
s 

on com
m

er

c
ia

lly
 im

p
o

rtan
t m

ollusk and cru
stacean

 
sp

ecies d
u
rin

g
 1978 

by USA ag
en

cies 
in

clu


d
in

g
 th

e 
N

o
rth

east 
F

ish
eries 

C
en

ter 
(N

EFC
) 

and S
o
u
th

east F
ish

eries 
C

en
ter (SEFC

) 

o
f 

th
e N

atio
n
al M

arine F
ish

eries 
S

erv
ice 

(N
M

FS), 
sta

te
 m

arine research
 o

rg
an

iza

tio
n
s, 

and academ
ic and p

riv
a
te 

in
stitu

tio
n
s. 

NM
FS p

erso
n
n
el p

a
rtic

ip
a
ted

 in
 a va

rie
ty

 o
f research

 v
essel 

su
rv

ey
s 

in
 w

hich b
io

lo
g
ical 

d
ata w

ere o
b

tain
ed

 fo
r sh

e
ll

fish
 
sp

ecies 
(T

able 
1) 

and aiso
 

sam
pled 

com
m

ercial 
catch

es 
(T

able 
2
)„ 

A
ctiv

ity
 

sum
m

aries 
by sp

ecies 
and agency are as 

fo
llo

w
s 

a

A
m

erican o
y

ster 
(C

rasso
strea v

irg
in

ic
a

)

N
ew
 Jersey

 
D

epartm
ent o

f 
E

nvironm
ental P

ro
tectio

n
 

(D
EP) 

p
erso

n
n
el 

have 

co
n
tin

u
ed
 

su
rv

ey
s 

to 
d

eterm
in

e 
ex

ten
t 

o
f 

th
e 

av
ailab

le 
reso

u
rce and p

rev
alen

ce 

and 
in

te
n
sity

 o
f i. M

inchinia n
elso

n
i 

(M
SX) 

d
isease as 

w
ell 

as 
research

 
to 

assess 

the 
im

p
o
rtan

ce o
f v

ario
u

s 
environm

ental 
and b

io
lo

g
ical 

fa
cto

rs 
co

n
trib

u
tin

g
 to

1) N
atio

n
al 

M
arine 

F
ish

eries 
S

erv
ice, 

N
o
rth

east F
ish

eries 
C

en
ter, 

W
oods 

H
ole, 

MA

2
) V

irg
in

ia In
stitu

te
 o

f M
arine S

cien
ce, 

E
astern

 S
hore 

L
ab

o
rato

ry
, W

achpeaque, 
Y

A
.
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in
cid

en
ce 

o
f M

SX. 
D

elaw
are 

B
ay o

y
ster seed

 
oeds 

are 
aiso

 
b

ein
g
 co

n
tin

u
ally

 
m

oni

to
red

 
to 

assess 
tren

d
s 

in
 
recru

itm
en

t, 
grow

th and 
m

o
rtality

«
, 

L
o
u
isian

a 
W

ild
life 

and 
fish

e
rie

s 
C

om
m

ission 
(W

LFC) 
p
erso

n
n
el 

have 
co

n
tin

u
ed
 

stu
d
ies 

o
f o

y
ster d

rill 

(U
ro

salp
in

x
 

cin
erea) 

d
istrib

u
tio

n
 and 

d
en

sity
 on o

y
ster 

seed 
grounds« 

U
n
iv

ersity
 

o
f ¿M

aryland 
research

ers 
stu

d
ied

 
facto

rs 
in

flu
en

cin
g
 d

istrib
u

tio
n
 and 

su
ccess 

of 

o
y
ster 

sp
at 

settlem
en

t; 
th

e 
S

tate 
U

n
iv

ersity
 o

f 
N

ew
 

^ork 
surveyed abundance 

in
 

hew
 
fo

rk
 
w

aters, 
and 

U
n
iv

ersity
 o

f 
S

outh 
C

aro
lin

a w
orkers 

continued 
m

odeling of 

o
y
ster com

m
unities.

S
ea 

scallo
p
 

(P
lacopec ten m

ag
ellan

icu
s)

NUFU p
erso

n
n

el 
com

pleted 
research

 v
essel 

su
rv

ey
s 

(in
clu

d
in

g
 p

a
rtic

ip
a
tio

n
 

in
 C

anadian 
su

rv
ey

s) 
o
f a

li 
m

ajor 
scallo

p
 

.grounds 
in
 

th
e 

G
eorges 

B
ank-M

iddle 
A

tlan


tic
 

areas 
and 

aiso
 

com
pleted 

sto
ck
 
assessm

en
ts. 

R
esu

lts 
in

d
icate p

o
p
u
latio

n
 d

eclin
es 

in
 m

any 
areas 

and 
w

ith 
the 

ex
cep

tio
n
 o

f 
th

e 
n

o
rth

east 
neak 

area recen
t 

catch
 le

v
els 

do 
n
o
t 

ap
p
ear 

su
stain

ab
le 

w
ith

o
u

t 
in

creases 
in
 fish

in
g
 m

o
rtality

, 
M

aine 
D

epartm
ent 

o
f M

arine 
R

esources 
(D

ill) 
p

erso
n

n
el 

co
n
tinu

ed
 

developm
ent 

o
f 

tag
g

in
g
 m

ethods, 
eva

lu
a
tio

n
 o

f ag
ein

g
 
tech

n
iq

u
es 

and 
grow

th 
stu

d
ie

s; 
th

e 
N

ew
 H

am
pshire F

ish
 and 

G
am

e 

D
epartm

ent 
co

n
tin

u
ed reso

u
rce m

o
n
ito

rin
g
 and c

o
lle

c
tio

n
 o

f b
io

lo
g
ical 

d
ata 

fo
r asses

sm
ent 

p
u

rp
o

ses. 
O

ld dom
inion U

n
iv

ersity
 and 

th
e 

C
o
lleg

e 
o
f 

W
illiam

 and M
ary 

surveyed 

scallo
p
 

reso
u

rces 
o
ff V

irg
in

ia,

B
ay 

scallo
p
 
(A

rgopecten 
irra

d
ia

n
s)

N
orth 

C
aro

lin
a 

D
epartm

ent 
o
f N

atu
ral 

and 
E

conom
ic 

R
esources p

erso
n
n
el 

stu
d
ied

 
fa

cto
rs 

a
ffe

ctin
g
 abundance 

and 
co

n
tinu

ed
 
c
o
llec

tio
n
 
o
f d

ata fo
r assessm

en
t 

p
u
rp

o
ses. 

R
hode Islan

d
 D

epartm
ent 

o
f N

atu
ral 

R
esources 

(O
M

R) 
p
erso

n
n
el 

conducted 

b
io

lo
g
ical 

stu
d
ies 

and 
ev

alu
atio

n
 o

f p
o
p
u
latio

n
 siz

e; 
a 

com
prehensive m

anagem
ent 

p
lan

 is 
cu

rren
tly

 b
ein

g
 developed.

C
alico

 
scallo

p
 

(A
rgopecten g

ib
b
u
s)

SEFC p
erso

n
n
el 

com
pleted 

stu
d
ies 

o
f grow

th, 
m

atu
ratio

n
, 

spaw
ning and sub

tro
p

ica
l 

fau
n
al 

zo
n

atio
n
 and an

aly
ses 

o
f 

tren
d
s 

in
 abundance. 

R
esu

ltin
g
 rep

o
rts 

and 

m
an

u
scrip

ts 
w

ill 
be used 

to p
rep

are a fish
e
ry

 m
anagem

ent p
lan

. 
The 

S
outh 

C
aro

lin
a 

W
ild

life 
and M

arine 
R

esources 
D

epartm
ent 

(wI.'lRD) 
aiso

 
conducted sto

ck
 assessm

en
t w

ork 

on 
th

is 
sp

ecies.

o
o
ft-sh

elled
 

clam
 

(M
ya 

aren
aria

T
he M

aine 
OMR 

im
plem

ented ana 
co

o
rd

in
ated

 
a 

state-w
id

e p
lan

 
to 

develop 
a 

p
u
b
lic 

m
anagem

ent program
 and conducted assessm

en
ts 

to
 

ev
alu

ate biom
ass 

le
v
els 

and 

th
e 

im
pact o

f v
ario

u
s 

h
arv

est 
lev

els 
on 

th
e 

reso
u
rce. 

O
th

er L
aine 

DM
R w

ork 
in

clu
d

ed
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m
o
n
ito

rin
g
 o

f p
o

llu
tio

n
 le

v
e
ls 

and b
io

assay
s 

to
 

d
eterm

in
e 

th
e p

o
te

n
tia

l 
im

pact 

o
f o

il 
p
o
llu

tio
n
, 

M
assach

u
setts DNR p

erso
n
n
el 

conducted su
rv

ey
s 

to
 
d
eterm

in
e b

io


m
ass 

le
v

e
ls. 

U
n

iv
ersity

 o
f M

aine and U
n
iv

ersity
 o

f N
ew H

am
pshire research

ers 
are 

c
u
rre

n
tly

 engaged in
 a v

a
rie

ty
 o

f 
eco

lo
g
ical 

stu
d
ies 

in
clu

d
in

g
 ev

alu
atio

n
 o

f che

m
ical 

fa
cto

rs 
e
ffe

ctin
g
 recru

item
en

t and 
th

e 
ro

le 
o
f d

isso
lv

ed
 o

rg
an

ics 
in
 n

u
tri

tio
n
 and d

istrib
u
tio

n
s 

stu
d
ies 

are aiso
 
b

ein
g
 conducted on b

io
lo

g
ical 

asp
ects 

(e
0go, 

m
atu

ratio
n
) 

and im
pact o

f 
com

m
ercial h

a
rv

e
st.

H
ard 

clam
 
(M

ercenaria m
ercen

aria)

T
he N

ew
 Y

ork D
epartm

ent o
f E

nvironm
ental 

C
o
n
serv

atio
n
 

(D
EC

) 
co

n
tin

u
ed

 

stu
d

ies 
o
f G

reat S
outh 

B
ay9 

L
ong Islan

d
 
to
 

d
eterm

in
e reso

u
rce 

size and 
to
 
assess 

m
o
rtality

 and recru
itm

en
t le

v
e
ls and com

pleted re
c
re

a
tio

n
a
l 

fish
e
ry

 su
rv

ey
s. 

S
outh 

C
aro

lin
a W

M
RD p

erso
n

n
el 

conducted assessm
en

t w
ork and n

a
tu

ral h
isto

ry
 stu

d
ie

s. 
S

tate 

U
n

iv
ersity

 o
f N

ew
 Y

ork research
ers 

co
n
tin

u
ed

 p
o
p
u
latio

n
 dynam

ics 
stu

d
ies 

and com
pi

la
tio

n
 o

f an 
ex

ten
siv

e b
ib

lio
g
rap

h
y

! 
g
en

etic 
stu

d
ies 

are aiso
 
in

 p
ro

g
ress 

a
t 

th
e 

V
ir

g
in

ia In
stitu

te
 o

f M
arine S

cien
ce,

O
cean quahog (A

rctica 
islan

d
ica)

T
he USA o

ffsh
o
re fish

e
ry

 is 
c
u
rre

n
tly

 reg
u

lated
 u

n
d
er a m

anagem
ent p

lan
 

re
stric

tin
g
 annual 

lan
d

in
g

s 
to
 

3 m
illio

n
 b

u
sh

els 
(ab

o
u
t 

13,600 m
etric to

n
s). 

M
ana

gem
ent reg

u
latio

n
s w

ere im
plem

ented in
 view

 o
f rap

id
 expansion in

 e
ffo

rt and lan
d
in

g
s, 

u
n
c
e
rta

in
ty
 re

la
tiv

e
 

to 
grow

th, 
m

o
rtality

, 
and age a

t m
atu

rity
 and h

ig
h
 d

red
g
e-in

d
u



ced m
o

rtality
 to

 u
n

h
arv

ested
 quahogs,

N
EFC p

erso
n
n
el 

engaged in
 a v

a
rie

ty
 o

f quahog research
 p

ro
je

c
ts 

in
 1978»

W
ork in

clu
d
ed

 research
 v

essel 
su

rv
ey

s, 
sto

ck
 assessm

en
ts, 

and m
arking stu

d
ies 

to 

ev
alu

ate 
grow

th! 
ev

alu
atio

n
 o

f m
atu

ratio
n
 and seaso

n
al 

changes 
in
 th

e 
co

n
d
itio

n
 

fa
c
to

r are 
aiso

 in
 p

ro
g

ress. 
M

assach
u
setts 

and R
hode Islan

d
 DNR p

erso
n
n
el 

conducted 

su
rv

ey
s 

to 
estim

ate biom
ass 

le
v
e
ls. 

S
tu

d
ies 

o
f rep

ro
d

u
ctio

n
, 

grow
th, 

and la
rv

a
l 

d
is

trib
u

tio
n
 ara co

n
tin

u
in

g
 a

t 
th

e W
oods H

oia O
ceanographic In

stitu
tio

n
! 

research
ers 

a
t 

Y
ale U

n
iv

ersity
 conducted 

stu
d

ies 
o
f grow

th L
ine and stru

c
tu

re
 fo

rm
atio

n
 

to
 p

ro
v
id

e 

a b
asis 

fo
r ag

ein
g
 tech

n
iq

u
es, 

and grow
th ra

te
, 

age 
co

m
p
o
sitio

n and m
o
rta

lity
 
stu



d
ies w

ere 
conducted a

t P
rin

ceto
n
 U

n
iv

ersity
.

S
u
rf 

clam
 
(S

p
isu

la so
lid

issim
a)

NEFC w
ork d

u
rin

g
 1978 

in
clu

d
ed

 research
 v

essel 
su

rv
ey

s 
and assessm

en
t 

an
aly



se
s. 

O
ther w

ork in
 1978 

in
clu

d
ed

 M
assach

u
setts 

DNR stu
d
ies 

to
 

com
pare catch

 and sh
e
ll 

dam
age ra

te
s 

in
 h

y
d
rau

lic and "dry" 
com

m
ercial 

d
red

g
in

g
 o

p
eratio

n
s and grow

th, 
m

or

ta
lity

, 
and recru

itm
en

t 
stu

d
ies by 

th
e N

ew
 Jersey

 D
EP. 

T
hese 

sta
te

s aiso
 

com
pleted 

su
rv

ey
s 

to
 

ev
alu

ate biom
ass lev

el*
.W

o
rk

ers 
a
t P

rin
ceto

n
 U

n
iv

ersity
 co

n
tin

u
ed

 étu
d
iés



eof"*en

cuocIOTJC3-Oeo■ocIOUl■aencl_U

u3Ul
O-O

11UO3uiSo-aeni-ClUn

» 16 -

>3UlenOra3CTCeoeuuO

UcuOCLCT>CJCL-2aioeo3Œ«OJUO

!_Ul3jj•jJ§

seou5ooU»un

3ui3-4-1JJOJOiseo

>iai>t.3UlCOuis->aouCUaiT)CU!_tjC.o«JUun

>1CU>S—3uiQ.a«30Uleo01 un

aicuo3S->CLU

>1TJ3«UuiUlcO>>CCOUcuLouiO

c2uiUlCUuluieoUlaui

caiOJsoTJCeO«çoUaics~3ulCUUlUlaicuUOCUUlCUCU

CU 1) 
—

ci en 
S

-a TJ 
eo

eu CU 
L

j— S— 
-UJ

TJ TJ
OJ

O cu 
cu

---V- 
JC 

.---— 
C

TJ - 
>iCO
c: •=r

eo 
j: 

a
cu 

- 
'

je 
o 

-
eo 

ex) 
o

— 
-i 

ai

(_ 
—

<U 
—

25 
¿

IO
>,

s-
TJ

IO
0)

C
ai

*J
TJ

IO
c

IO
eo

Ul
<4-

ul
3=

—4
4—

Ul
OJ

3
eo

CU
S-

ai
ta

Z
ai

co
o

c
a.

lo
5 ui

o
o

O
eo

C_)
-r- cr

—J
JJ

■U
JJ

C_>
*J o

Ul
es

—
 >i

4
eo

TJ
-ç

O
4J

eo C
-C

O
Ui

C
«J

eo eo
o

e_J
«1

eo
TJ

o
eo

i-
*—

IO
c

»
CU

TJ
cu

ai
n

io
C c

03
C

LU 
O Ul .
O eo 

5 
ui u

CU 
cu

—< 
eo

JC 
—

 —

Z

>1eoS
aiC 

e—
a 

3o

CM 
CO 

>h 
eo

-4
ai

'T3
CU

en
t-

c*
TJ0)&_

ZTt
TJ

OJ
=

■a
s_

IO
>1

r—
C3.

w
<U

U
CU

OJ
eu

o
aj

a
<D

c
OJ

a)
OS

ai
cu

<U
O

O CU
JC

JC.
JC

,-
JC

JC
U

- U_
c

c
c

■O
c

c
zz

2:
t/1

1- 4—
eo

IO
eo

U
eo

eo
-T3

»
t-

3 3
ae-

>-
Ul

3~
is

>-
-C

<u
IO JC

“Z:
L-

eo
us

US
U3

us
VO

**—
25

TJ er
eo

eo
eo

O
eo

eo
en

E
0

>,CO
■*.

lea.
**“

a»
c/î

cy*>
31 *0-

Uleo
us

î—
CU

CU
4—

i-
-U

J-
s_

eO
-U

eO
IO

<U
IO

ai
>5

-C
u.

Z
TJ O

U-
«T3

0
C -*-*

eo
ai

<U
eo

ai
a>

<U
aj

el
O-

TJ
JC

a.
CL

ex
cu

c
Q.

la
eo

C
4- C

eo
eo

<a
i-

0
IO

C_)
«J

IO
OJ o

ta
<->

o
*T3

>,
CJ

4—
c eo

o
O

en
£3

o
O

o
*3

(TJ
O

-U
*J

c
eo Ul

jj
JJ

w
O

-*J
UJ

-C OJ
CU

ul
eu

O
 cruel

■u
Ul

o
0

JJ
IO

c
3E

S_ IO
c

IO
c

cu
c

i-
CU

J= O L.
-4—

L.
0

——
u

O
Z

u CU Ul
IO

ai
4-*

*Q-
0

JJ
s:

3 ta -*->
X

jj
2:

ra
a.

JJ
C

a 
*-»

Ul
JJ

*/i
>>

L_
eo

t-
i_

Ul C IO
U- «o

■o
»4- rj

es
en

JC
Z

O
ai

L. Z
a i-

~T~
O i-

0
3

-C
j-> a

aj
(U

c
IO

&
Ki-

41
eo *■> CU

<4- JJ
aj

U- 4-1
<u

rt3
Jj

4—
3

ai w a
4- JJ

CL
ex

QJ
C

eo
3

O
U CU eo

3 IO
IO

— «3
«3

Cj
0

C-J
O

un
0

3
U

ta a:
c_)

O IZ
O

O
s:

un
r—*

r-»
eo

un
r*.

o>
eo

CM
o

un
CM

*r
«sr

r-.
O

us
eo

■o*
CM

uiCU
r~».eu

O 
eo

CM 
CM

eo 
un

O
un 

un 
cm

eo 
eo 

ex)
eno

oeoan
eoQ

I 
I 

I



- 17 -

T
able 

2 
Sum

m
ary o

f USA com
m

ercial lan
d

in
g

s 
sam

pling a
c
tiv

itie
s 

fo
r m

ollusc 
and cru

stacean
 sp

ecies, 
1978.

S
p
ecies

N
o. 

o
fa

^

com
m

erical 
sam

ples

S
ea scallo

p
104 

(218)b
)

S
quid

12

S
u
rf clam

372

O
cean quahog

110

L
o
b
ster

3

''N
um

ber p
er 

sam
ple v

aries 
acco

rd
in

g
 to

 
sp

ecies.

■b)N
um

ber o
f age 

d
eterm

in
atio

n
s
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on grow
th ra

te
a
, 

age 
com

position
 and n

atu
ral 

m
o
rtality

! 
R

utgers 
U

n
iv

ersity
 
ex

p
eri

m
ented w

ith 
estab

lish
m

en
t 

o
f 

refu
g
e 

areas 
as 

a m
eans 

o
f 

reb
u
ild

in
g
 d

ep
leted

 
sto

ck
s. 

U
n
iv

ersity
 o

f M
aryland 

(E
astern

 
S

hore) 
sc

ie
n

tists 
co

n
tin

u
ed
 
ag

ein
g
 stu

d
ies.

S
quid 

(L
oligo 

n
ealei 

and 
Ille

x
 
ille

ce
b
ro

su
s)

N
EFC p

erso
n

n
el 

com
pleted a 

jo
in

t co
o
p
erativ

e 
su

rv
ey

 w
ith

 
th

e 
U

SSR 
to 

in
v
e
sti

g
ate 

m
atu

rity
, 

feed
in

g
, 

and d
ia

l 
m

ig
ratio

n
 p

a
tte

rn
s; 

o
th

er w
ork 

in
clu

d
ed

 assessm
ent 

u
p
d
ates 

and 
d

eterm
in

atio
n
 o

f d
o

rsal 
m

antle 
le

n
g
th

-to
ta

l 
w

eight 
relatio

n
sh

ip
s 

by area 

and 
seaso

n
. 

R
ecent 

survey d
ata 

in
d
icate d

eclin
es 

in
 abundance 

fo
r both 

sp
ecies 

alth
o
u
g
h

 

abundance 
o
f 

Ille
x
 rem

ains h
ig

h
 com

pared 
to 

th
e 

19&
7-1976 

av
erag

e.

U
.S

.S
.R

(A
.N

eym
an)

In
 M

ay and June 
1978» 

the 
survey o

f 
th

e 
sh

elf 
and 

co
n
tin

en
tal 

slo
p
e 

o
f 

th
e 

A
tla

n
tic 

co
ast o

ff M
orocco 

w
as 

conducted.

L
arv

al C
ephalopoda 

selected
 

from
 

2 
600 p

lan
k
to

n
 

sam
ples w

ere 
exam

ined. 
T

he 

sam
ples 

co
n
tain

ed
 

th
e 

larv
ae o

f 4 
sq

u
id 

sp
ecies 

o
f 

th
e 

fam
ily

 E
n
o
p
lo

teu
th

id
ae. 

From
 

m
o
rp

h
o
lo

g
ical 

an
aly

ses 
o
f 

th
e larv

ae by grow
th stag

e 
th

e 
co

n
clu

sio
n
 w

as 
draw

n 
th

at 

su
b

fam
ilies 

A
b
raliin

ae 
and P

y
ro

teu
th

in
ae 

d
iffe

r co
n
sid

erab
ly
 b

eg
in

n
in

g
 from

 
early

 

life
 
stag

e
s. 

T
he 

su
b
fam

ily P
y
ro

teu
th

in
ae m

ay be 
reg

ard
ed

 as 
th

e m
ore 

sp
ecialized

 
one 

sin
ce 

its
 

rep
resen

tativ
es p

o
ssess 

b
e
tte

r arm
ed m

anual 
ap

p
aratu

s 
and in

te
rn

a
l 

photopho

re
s.

G
en

etic-b
io

ch
em

ical 
stu

d
ies 

o
f in

tra
-sp

e
c
ific

 
d
iffe

re
n
tia

tio
n
 in

 S
th

en
o
teu

th
is 

p
tero

p
u

s 
from

 v
ario

u
s 

areas 
o
f 

th
e 

tro
p
ic

a
l 

A
tlan

tic 
in

d
icated

 
th

e p
resen

ce 
o
f p

o
ly



m
orphism

 
in
 m

antle 
e
stera

se
s, 

th
e 

g
en

etic n
atu

re 
o
f w

hich is n
o
t q

u
ite c

le
a
r.

From
 
th

e 
sam

ples 
o
f qquids 

tak
en

 in
 d

iffe
re

n
t p

a
rts 

o
f 

th
e 

tro
p
ica

l 
A

tlan
tic 

3 
groups 

m
ay be 

sin
g
led

 o
u
t by th

e 
freq

u
en

cy
 o

f 
e
ste

rase phenotype and len
g

th
-sex

 

co
m

p
o

sitio
n

. 
T

en
tativ

ely
, 

tw
o 

groups 
are 

la
te
 m

atu
rin

g
 and 

th
e 

th
ird

 is 
an 

early
 m

a

tu
rin

g
 group. 

T
he 

re
lia

b
ility

 o
f 

such 
c
la

ssific
a
tio

n
 needs 

fu
rth

e
r v

e
rific

a
tio

n
.



CRUSTACEA

- 19 -

B
elgium

 

(F« 
R

edant)

C
rangon 

G
rangon 

%

A q
u

a
n

titativ
e
 

co
n

su
m

p
tio

n
-p

ro
d

u
ctio

n
-m

o
d

el, 
d
escrib

in
g
 th

e m
ost 

im
p
o
rtan

t 

p
o
p
u

latio
n

-d
y

n
am

ic p
aram

eters 
o
f 

th
e 

sh
rim

p
-sto

ck
 
in
 
th

e B
elg

ian
 co

astal 
w

ater, 
w

as 

fo
rm

u
lated

,. 
T

his 
m

odel 
in

clu
d
es 

estim
ates 

o
f 

to
ta

l 
abundance 

and biom
ass 

o
f 

th
e po

p
u
la

tio
n
, 

consum
ption o

f food, 
p

ro
d

u
ctio

n
 o

f 
eggs 

and larv
ae, 

p
ro

d
u
ctio

n
 by grow

th, 

m
o
rta

lity
 d

u
rin

g
 th

e 
em

bryonic p
h
ase, 

p
red

atio
n
-m

o
rtality

 due 
to 

dem
ersal 

fish
e
s 

and 

fish
in

g
-m

o
rtality

. 
T

he 
re

su
lts 

o
f 

th
is 

stu
d

y
 w

ill 
be p

u
b

lish
ed
 
in
 th

e n
ear fu

tu
re.

T
he 

m
onthly an

aly
ses 

o
f th

e 
shrim

p 
sto

ck
 and o

f 
th

e by—catch
 o

f 
ex

p
erim

en
tal 

shrim
p 

fish
in

g
 w

ere co
n
tin

u
ed in

 
1978 

in
 o

rd
er 

to 
ev

alu
ate lo

n
g
-term

 changes 
in
 
th

e 

abundance 
o
f 

th
e 

sh
rim

p
-sto

ck
 and 

lo
n

g
-term

 in
tera

c
tio

n
s 

betw
een 

the 
sh

rim
p

-p
o
p
u
latio

n
 

and its
 
p
red

ato
rs 

(dem
ersal 

fish
es, 

dem
ersal 

in
v
erteb

rates 
and fish

e
rie

s).

N
ephrops 

n
o

rv
eg

icu
s 

T
he 

catch
 o

f 
N

ephrops 
w

as 
sam

pled 
on board o

f com
m

ercial 
v
essels 

in
 
th

e 
N

orth 
Sea d

u
rin

g
 th

e p
erio

d
 June-S

eptem
ber 

1978. 
T

he 
to

ta
l volum

e o
f N

ephrops 

in
 

each h
au

l 
w

as 
determ

ined and 
th

e 
in

d
iv

id
u
al 

to
ta

l 
len

g
th

s 
from

 a sam
ple w

ere m
easu

red
. 

T
he b

y
-catch

 o
f com

m
ercial 

fish
es 

w
as 

aiso
 an

aly
sed

. 
A sem

i-q
u

an
titativ

e 
an

aly
sis 

o
f 

th
e non-com

m
ercial 

b
y
-catch

 w
as 

c
a
rrie

d
 o

u
t.

C
anada 

(G
.Po 

E
nnis)

H
om

arus 
am

ericanus
A
 C

anada-U
.S

. 
lo

b
ster W

orkshop 
(one p

a
rtic

ip
a
n

ts 
from

 U
.K

.) 
w

as h
eld

 a
t 

S
t A

ndrew
s, 

N
.B

. 
T

he o
v
er-rid

in
g
 co

n
clu

sio
n
s w

ere th
a
t 

lo
b
sters 

in
 a

li areas 
are fish

ed
 

too h
eav

ily
 and th

a
t m

inim
um

 le
g
a
l 

siz
e 

is 
to

o
 

low
. 

In
 C

anada, 
th

e 
leg

al 
size 

in
 m

ost p
laces 

is below
 50^ fem

ale m
atu

rity
 

(based on b
erried

 fem
ales). 

The 

p
ap

ers 
p
resen

ted
 w

ill be p
u
b
lish

ed
 as 

an ERB T
ech

n
ical R

ep
o
rt.

C
om

m
ercial 

catch
es w

ere 
sam

pled in
 a

li M
aritim

es 
lo

b
ste

r areas to
 provide 

d
ata on C

FU
E, 

siz
e freq

u
en

cy
, 

b
y

-catch
, 

egg co
n
d
itio

n
, 

and m
oult 

stag
e.

D
iscu

ssio
n
s 

and calcu
latio

n
s w

ere 
carried

 
out 

to
 

ev
alu

ate 
th

e p
o

te
n

tia
l 

e
ffe

c
t 

o
f in

creasin
g
 m

inim
um

 le
g

al 
size

. 
A
 M

aritim
es-w

ide v
o

lu
n

tary
 licen

se buy-back 

schem
e w

as 
in

au
g
u
rated

 by th
e M

in
ister's 

o
ffic

e
. 

A
 fish

erm
en

-p
articip

atio
n

 

e
ffo

rt 
to
 red

u
ce 

ille
g

a
l 

lo
b
ste

r fish
in

g
 w

as 
su

ccessfu
lly

 im
plem

ented by th
e 

A
rea M

anager's 
o

ffic
e 

in
 P

rin
ce E

dw
ard Islan

d
.
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In
 th

e G
ulf o

f S
t L

aw
rence 

and eastern
 N

ova S
co

tia^g
ro

w
th

-m
atu

rity
-m

o
rtality

 

stu
d
ies w

ere conducted u
tilisin

g
 sh

o
rt-term

 seq
u

en
tial 

sam
pling and tag

 re


cap
tu

re 
tech

n
iq

u
es. 

Y
ie

ld
/re

c
ru

it 
and sto

ck
 recru

itm
en

t m
odels fo

r lo
b
sters 

w
ere 

developed. 
M

inim
um

 le
g
a
l 

size 
lim

it 
is 

a
t 

o
r below

 size 
o
f firs

t m
atu

rity
, 

to
ta

l 
annual m

o
rta

lities range from
 %

ffo in
 co

llap
sed

 areas w
ith

 m
uch reduced 

e
ffo

rt, 
to
 

over 95io in
 fa

ll fish
in

g
 area. 

F
ish

ery
 is 

seen
 to

 
be grow

th over

fish
ed

 in
 a

li 
in

sh
o

re 
areas, 

recru
itm

en
t 

o
v

erfish
ed

 in
 som

e 
areas.

In
 so

u
th

w
estern

 N
ova S

co
tia and th

e S
ay o

f F
undy, 

ro
u
tin

e 
sam

pling o
f com

m
ercial 

catch
es w

as 
expanded and is 

co
n

tin
u

in
g
 on a reg

u
lar b

a
sis.H

isto
ric

a
l 

d
ata o

f 
sam

pling 

sin
ce 

th
e 

early
 1940’s 

are b
ein

g
 an

aly
sed

. 
T

o
tal annual m

o
rtality

 estim
ates o

f 

lo
b
ste

r p
o
p
u
latio

n
s fo

r so
u

th
w

estern
 N

ova S
co

tia and th
e S

ay o
f Fundy from

 th
e 

1940’s 
to
 
p
resen

t range from
 70 

to
 

89

A lo
b
ster la

rv
a
l 

su
rv

ey
 w

as, 
fo

r th
e 

second y
ear, 

done 
from

 in
sh

o
re 

so
u
th

-w
estern

 

N
ova S

co
tia o

u
t 

to
 beyond B

row
ns B

ank - Ju
ly
 to

 
S

eptem
ber, 

w
ith

 fiv
e 

cru
ises 

to 

about 
JO
 o

ffsh
o
re 

sta
tio

n
s 

and ten
 cru

ises 
to
 

about 
JO
 
sta

tio
n
s w

ith
in
 2 m

iles 

o
ffsh

o
re. 

A
s 

a re
su

lt 
o
f th

e 
la

rv
a
l 

su
rv

ey
s, 

re
su

lts 
o
f p

rev
io

u
s 

tag
g

in
g
 stu

d
ies, 

d
ata 

on su
rface 

cu
rren

ts, 
and an

aly
sis 

o
f a

t-se
a
 lo

b
ste

r d
ata, 

a h
y
p
o
th

esis w
as 

developed th
a
t 

o
ff so

u
th

w
estern

 N
ova S

co
tia th

e 
in

sh
o

re 
and o

ffsh
o
re 

lo
b

ste
r 

sto
ck

s 

are in
d
ep

en
d
en

t. 
T

he 
degree 

o
f independence 

is n
o
t 

know
n.

F
ield

 and lab
o
rato

ry
 stu

d
ies u

n
d
ertak

en in
 P

rin
ce E

dw
ard Islan

d
 p

ro
v
id

ed
 p

relim
in

ary
 

d
ata on th

e 
ecology, 

d
istrib

u
tio

n
, 

and b
eh

av
io

u
r o

f 
ju

v
en

ile 
lo

b
ste

rs. 
F

ield
 

stu
d
ies 

on th
e 

e
ffe

c
t 

o
f 

scallo
p
 d

rag
g
in

g show
ed lo

b
sters 

to
 

be a sig
n

ific
an

t by

catch
. 

L
ab

o
rato

ry
 stu

d
ies 

on lo
b
ste

r feed
in

g
 b

eh
av

io
u

r, 
w

ith
 m

u
ssels, 

sea 

u
rch

in
s and sea scallo

p
s 

as 
p

rey p
ro

v
id

ed d
ata on p

red
atio

n
 m

echanism
s, 

feed
in

g
 

ra
te

s, 
p
rey

 p
referen

ces, 
p
rey

 size 
se

le
c
tiv

ity
, 

and fo
rag

in
g
 strate

g
y
.

T
he 

p
o
ly

sacch
arid

e cap
su

lar m
aterial p

rep
ared

 from
 th

e 
lo

b
ste

r pathogen,

A
erococcus v

irid
an

s 
(v

a
r.) 

hom
ari proved to

 be n
o

n
-to

x
ic w

hen in
jected

 in
to

 

lo
b

sters 
a
t 

le
v
els up 

to
 

2J m
g/kg body w

eig
h
t. 

U
n

fo
rtu

n
ately

, 
its

 u
se 

in
 th

e 

form
 o

f a v
accin

e 
d
id
 n

o
t p

ro
v

id
e p

ro
tectio

n
 o

r induce 
a sig

n
ific

an
t degree of 

re
sistan

c
e 

in
 lo

b
sters as 

show
n by subsequent 

ch
allen

g
e w

ith
 a v

iru
len

t 
stra

in
 

o
f A

. 
v

irid
an

s 
(v

a
r.) 

h
o
m

ari. 
To d

ate 
com

plete p
ro

tectio
n
 h

as 
only been 

p
o
ssib

le w
ith 

liv
e v

accin
es.

A
d

d
itio

n
al w

ork on th
e d

efen
se m

echanism
s 

o
f th

e 
lo

b
ste

r have been devoted

to
 
a stu

d
y o

f th
e 

p
ro

cess o
f p

h
ag

o
cy

to
sis w

hich seem
s 

to
 

be c
e
n
tra

l 
to
 resistan

ce

in
 th

e 
lo

b
ste

r.
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S
tu

d
ies 

on th
e n

u
tritio

n
a
l req

u
irem

en
ts 

o
f th

e 
lo

b
ste

r w
ere 

co
n
tin

u
ed

. 
W

ork 

w
ith

 ju
v

en
ile 

lo
b

sters 
d
u
rin

g
 th

e p
ast y

ear 
show

ed th
a
t th

ey
 req

u
ired

 
tJ 3 fa

tty
 

acid
s 

in
 th

e 
d

ie
t fo

r m
axim

um
 grow

th and su
rv

iv
al. 

G
row

th and su
rv

iv
al, 

as w
ell 

as 
lip

id
 m

etabolism
 p

a
tte

rn
s, 

su
g

g
est 

th
a
tu

>
6
 
fa

tty
 acid

s m
ay aiso

 be 
e
sse

n
tia

l 

in
 th

e 
d
ie

t 
o
f 

lo
b
ste

r b
u
t 

a
t 

a m
uch low

er le
v
el.

L
ong-term

 m
o
n
ito

rin
g
 o

f th
e 

lo
b
ste

r fish
e
ry

 and 
stu

d
ies 

o
f v

ario
u
s 

asp
ects 

o
f lo

b
ste

r p
o
p
u
latio

n
 b

io
lo

g
y
 and dynam

ics w
ere 

co
n

tin
u

ed
 in

 fiv
e 

lo
c
a
litie

s 

around th
e 

co
ast 

o
f N

ew
foundland. 

T
his 

in
clu

d
ed

 com
m

ercial catch
 sam

pling, 

o
b
tain

in
g
 lo

g
s from

 in
d
iv

id
u
al fish

erm
en

, 
c
o
lle

c
tin

g
 tag

s from
 p

rev
io

u
s y

e
a
r's 

tag
g

in
g
 o

p
eratio

n
s, 

carry
in

g
 o

u
t ad

d
itio

n
al 

tag
g

in
g
 and 

sh
e
ll 

co
n
d
itio

n
 sam

pling 

and c
o
lle

ctin
g
 larv

ae from
 th

e p
lan

k
to

n
. 

T
he 

firs
t y

ie
ld
 p

er re
c
ru

it 
assess

m
ents w

ere 
com

pleted fo
r N

ew
foundland lo

b
sters and th

ese 
c
lea

rly
 dem

onstrated th
e 

need to
 
in

crease 
th

e 
size 

lim
it and reduce 

ex
p
lo

itatio
n
 ra

te
s.

T
he 

tag
-recap

tu
re 

stu
d

y
 o

f an u
n
fish

ed
 lo

b
ste

r p
o
p
u
latio

n
 around a sm

all islan
d

 

in
 P

lacen
tia S

ay, 
N

ew
foundland, 

co
n
tinu

ed
 fo

r th
e 

th
ird

 co
n
secu

tiv
e y

ear. 
D

e

ta
ile

d
 an

aly
sis 

of 
th

e d
ata to

 a
rriv

e 
a
t 

estim
ates 

o
f v

ario
u
s p

o
p
u
latio

n
 p

ara

m
eters w

as 
in

itia
te

d
.

C
hionoecetes 

o
p
ilio

In
 th

e M
aritim

es 
reg

io
n
 b

io
lo

g
ical 

sam
pling o

f com
m

ercial 
snow

 crab
 catch

es, 

a
t 

sea and a
t 

lan
d
in

g
 site

s is 
co

n
tin

u
in

g
 in

 n
o

rth
ern

 N
ew

 B
runsw

ick and in
 C

ape 

B
reto

n
 Islan

d
, 

N
.S

. 
B

acklog and recen
t 

c
a
tc

h
/e

ffo
rt 

s
ta

tistic
s
 

from
 th

ese tw
o 

areas have 
been co

llected
 and an

aly
sed

. 
A
 tag

g
in

g
 stu

d
y
 in

 n
o

rth
w

estern
 C

ape 

B
reton has y

ield
ed

 d
ata on sto

ck
 size

, 
e
x

p
lo

ita
tio

n
, 

and recru
itm

en
t to

 
th

e 

fish
ery

. 
E

ffect 
o
f 

soak tim
e 

on trap
 catch

es has been an
aly

sed
.

C
atch and 

c
a
tc

h
/e

ffo
rt 

d
ata w

ere 
o

b
tain

ed
 fo

r th
e v

ario
u
s 

segm
ents 

o
f th

e 

N
ew

foundland fish
e
ry

 on th
is 

sp
ecies. 

A
 se

rie
s 

o
f o

m
ises w

as conducted 

to
 

stu
d

y
 th

e 
seaso

n
al 

d
ep

th d
istrib

u
tio

n
, 

sh
e
ll 

co
n
d
itio

n
s, 

e
tc. 

o
f C_. 

o
p
ilio

 

and tw
o 

sp
ecies 

o
f H

yas 
in

 C
onception B

ay, 
N

ew
foundland.

W
ork w

ith
 snow

 crab
 C

hionoecetes 
o
p
ilio

 
defence fa

cto
rs 

o
f 

serum
 ag

g
lu

tin
in

e, 

hem
ocytes 

and b
a
c
te

ric
id

in
s 

illu
stra

te
d
 a num

ber o
f d

ifferen
ces 

in
 com

parison 

w
ith

 th
e 

lo
b
ster. 

L
ow

er hem
ocyte 

le
v
e
ls, 

low
er ag

g
lu

tin
 le

v
els b

u
t v

ery
 h

ig
h

 

b
a
c
te

ric
id

a
l 

lev
els 

w
ere 

d
em

o
n
strated

. 
T

he b
a
cte

ric
id

in
 w

as n
o
t 

in
d
u
cib

le 

w
ith

 Pseudom
onas 

p
ero

len
s, 

as 
is 

th
e 

case w
ith

 th
e lo

b
ste

r. 
T

he 
lim

ited
 

com
parisons m

ade 
to
 
d
ate u

sin
g
 crab

 d
ata show

 co
n
sid

erab
le d

ifferen
ces betw

een 

th
e 

o
p
eratio

n
 o

f th
e 

lo
b
ste

r d
efen

ces 
and th

o
se 

o
f th

e 
crab

.
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C
ancer irro

ra
tu

s

L
ab

o
rato

ry stu
d
ies 

docum
ented ro

ck crab
 burrow

ing and m
ating b

eh
av

io
u
r. 

L
ab

o
rato

ry 

feed
in

g
 ex

p
erim

en
ts 

on m
u
ssels, 

sea u
rch

in
s, 

and 
sea scallo

p
s 

as 
p
rey

 y
ield

ed
 

d
ata on feed

in
g
 ra

te
s, 

p
rey

 siz
e 

se
le

c
tiv

ity
, 

p
red

atio
n
 m

echanism
s 

and p
rey

 

p
referen

ces»
 

R
esu

lts 
in

d
icate 

th
a
t ro

ck crab
s 

and 
lo

b
sters have 

an ex
ten

siv
e 

d
ie

tary
 o

v
erlap

 and w
ould com

pete fo
r lim

ited
 p

rey sp
ecies.

C
arianus m

aenas

G
reen crab

 w
ere 

sam
pled in

 M
ay and A

ugust 
a
t 

P
o

rt H
eb

ert, 
N

.S
., 

to
 determ

ine 

re
la

tiv
e
 

abundance, 
p
o
p
u
latio

n
 stru

c
tu

re, 
and d

ie
t. 

T
here w

as no 
evidence from

 

stom
ach an

aly
ses 

o
f g

reen
 crab

 p
red

atin
g
 on lo

b
ste

rs, 
alth

o
u

g
h
 lab

o
rato

ry
 

experim
ents 

show
ed g

reen
 crab

s 
to
 be 

cap
ab

le o
f feed

in
g
 on ju

v
en

ile 
lo

b
ste

rs.

P
andalus 

b
o
realis

In
 th

e M
aritim

es 
area shrim

p 
sam

pling w
as 

in
itia

te
d
 in

 1978* 
M

ost 
lan

d
in

g
s 

com
e from

 th
e 

G
u
ii o

f S
t 

L
aw

rence n
o

rth
 o

ff A
n
tico

sti 
Islan

d
. 

A shrim
p 

survey
 

w
as 

com
pleted o

ff eastern
 N

ova S
co

tia. 
T

he 
estim

ated
 m

inim
um

 biom
ass fo

r th
a
t 

area 
(845 m

iles^) 
is 

8 
000 m

etric 
to

n
s. 

D
etailed

 c
a
tc

h
/e

ffo
rt 

d
ata are 

b
ein

g
 

co
llected

 by m
eans 

o
f 

lo
g
 books fo

r th
e 

shrim
p fish

e
ry

 th
ro

u
g
h
o
u
t 

th
e M

aritim
es.

A stu
d

y
 o

f fecu
n
d
ity

 w
as 

in
itia

te
d
.

T
he 

shrim
p fish

e
ry

 o
f th

e N
o
rth

ern
 G

u
ii o

f S
t L

aw
rance w

as m
onitored through 

com
m

ercial 
sam

pling a
t P

o
rt 

au C
hoix. 

In
 ad

d
itio

n
, 

a biom
ass 

survey
 co

v
erin

g
 th

e 

w
hole G

u
ii area w

as 
conducted. 

T
he L

abrador shrim
p fish

ery
, 

u
n
d
er q

u
o

ta con

tro
l fo

r 1978, 
w

as 
sam

pled on a m
onthly b

asis p
ro

v
id

in
g
 d

e
ta

ils 
o
f 

catch
 and 

catch
 p

er u
n

it 
e
ffo

rt. 
A research

 survey in
 th

e L
abrador areas w

as 
carried

 

out 
in
 th

e 
early

 fa
ll. 

A
 co

n
tract w

as u
n
d
ertak

en to
 
assess 

p
in

k
 shrim

p p
o

te
n
tia

l 

in
 th

e D
avis 

S
tra

it 
area d

u
rin

g
 A

ugust. 
A

d
d
itio

n
al 

in
fo

rm
atio

n
 fo

r th
is 

area 

w
as 

co
llected

 on an ex
p
lo

rato
ry
 cru

ise fo
r 

shrim
p in

 S
eptem

ber.

T
oxicology S

tu
d
ies

L
e
th

a
litie

s 
if 

8 ch
lo

rin
ated

 hydrocarbons to
 C

rangon in
 sp

ik
ed
 sedim

ents 

w
ere 

determ
ined 

and com
pared w

ith
 
sim

ilar d
ata from

 w
ater ex

p
o

su
res. 

L
eth

ality
 

in
 sedim

ent 
exposures 

is 
re

la
ted

 m
ainly to

 th
e com

pound co
n

cen
tratio

n
 in

 th
e 

aqueous 
phase 

of 
th

e te
sts.

T
he 

le
th

a
lity

 o
f creo

so
te 

to
 
la

rv
al 

and ad
u
lt 

lo
b
sters 

(H
om

arus 
am

ericanus) 

and to
 

C
rangon w

as 
d

eterm
in

ed
. 

A
s w

ell 
creo

so
te 

co
n
cen

tratio
n
 in

 lo
b

ste
r 

h
ep

ato
p

an
creas w

as 
fo

llo
w

ed
, 

it 
in

creased
 b

o
th
 w

ith
 exposure 

tim
e 

and 

exposure 
co

n
cen

tratio
n

s.

T
he 

le
th

a
litie

s 
o
f 

50, 
m

o
stly

 aro
m

atic 
com

pounds 
to
 C

rangon and M
ya 

w
ere determ

ined to
 
assess 

stru
c
tu

re
-a

c
tiv

ity
 re

la
tio

n
sh

ip
s.



- 23 -

S
tudy o

f th
e 

com
bined le

th
a
lity

 o
f m

ix
tu

res 
o
f tw

o 
oranophosph&

le in
se

c
ti

cid
es 

(phospham
idon and m

eth
id

ath
io

n
) 

to
 
ad

u
lt 

lo
b
sters 

(H
. 

am
ericanus') 

w
as 

com
pleted and g

re
ate

r th
an

 ad
d
itiv

e 
le

th
a
lity

 w
as found.

S
tudy o

f u
p
tak

e 
and 

ex
cretio

n
 o

f PC
B

s 
(A

ro
clo

r 1254) 
by C

rangon a
t 

th
e 

p
o
ly

ch
aete N

ereis v
iren

s 
show

ed th
a
t 

th
e am

ount 
accu

m
u

lated
/u

n
it w

t 
depended 

on exposure tim
e, 

anim
al 

size
, 

and on exposure 
co

n
cen

tratio
n

. 
E

q
u
ilib

riu
m

 

co
n
cen

tratio
n

s w
ere n

o
t 

in
d
icated

 w
ith

in
 th

e 
24 and 

J2 days 
o
f th

e 
te

sts. 

A
ccum

ulation fa
cto

rs w
ere low

 ran
g

in
g
 from

 2 
to
 

5 tim
es 

depending on sp
ecies 

and on anim
al 

siz
e
. 

L
o
b
sters fed

 m
u
ssels 

sp
ik

ed w
ith

 PCB fo
r 6 w

eeks 
accum

ulated 

PCB in
 th

e h
ep

ato
p
an

creas, 
in

itia
l v

alu
es 

b
ein

g
 o

b
tain

ed
 w

ith
in
 6 w

eeks w
hen fed

 

w
ith

 u
n
sp

ik
ed

 m
u

ssels.

S
tudy o

f u
p
tak

e 
o
f cadm

ium
 from

 sedim
ent by P

andalus 
and C

rangon w
as 

in
i

tia
te

d
 fo

r com
parison w

ith
 sim

ilar d
ata fo

r N
ereis. 

W
ith N

ereis, 
th

e 
am

ount 

o
f cadm

ium
 accu

m
u

lated
/u

n
it w

t 
depends 

on exposure 
tim

e, 
anim

al 
size 

and sedim
ent 

co
n

cen
tratio

n
. 

N
o 

eq
u
ilib

riu
m
 co

n
cen

tratio
n
 w

as 
in

d
icated

 by 24 days.

E
x
cretio

n
 o

f C
d w

as n
eg

lig
ib

le 
d
u
rin

g
 75 

d
ay

s. 
C

om
parison w

ith
 d

ata on 

u
p
tak

e 
from

 w
ater in

d
icates 

th
a
t C

d u
p
tak

e 
from

 sedim
ent 

is m
ainly from

 th
a
t 

released
 to

 
th

e 
aqueous 

p
h
ase.

L
e
th

ality
 te

sts 
show

ed th
a
t C

rangon is as 
se

n
sitiv

e 
to
 fe

n
itro

th
io

n
 as lo

b
ste

r 

larv
ae 

and ad
u

lts 
(H

. 
am

ericanus) 
(96-h

 L
C

50’s 
o
f about 

1 
p
p
b
). 

M
arine b

iv
alv

es 

(clam
s 

and 
scallo

p
s)are m

uch le
ss 

se
n
sitiv

e, 
n
o
t b

ein
g
 k

ille
d
 
in

 96 h
rs by 

500 ppb, 
th

e h
ig

h
est 

co
n

cen
tratio

n
 te

ste
d
.

A
 stu

d
y
 o

f le
th

a
lity

 o
f heavy m

etals 
to
 m

arine 
in

v
erteb

rates w
as co

n
tin

u
ed 

by te
stin

g
 C

rangon ag
ain

st C
u, 

Cd and Z
n.

D
enm

ark

(H
om

e w
aters 

! 
S. 

M
unch-Petersen

)

G
reenland w

aters 
: 

E
. 

S
m

idt)

C
arcin

u
s 

m
aenas.

In
v

estig
atio

n
s 

on 
th

e 
d
en

sity
 o

f 
th

e 
sh

o
re 

crab
, 

C
arcinus m

aenas, 
in

 K
atteg

at 

by m
eans 

o
f m

arking experim
ents 

w
ere 

co
n
tin

u
ed

 in
 

1978.

C
rangon 

C
rangon.

In
v
estig

atio
n
s 

on 
th

e 
C

rangon 
fish

ery
 in

 
th

e 
D

anish W
adden Sea h

as 
been car

rie
d
 o

u
t 

d
u
rin

g
 1978.

P
an

d
alu

s 
b

o
realis

R
esearch

 on d
istrib

u
tio

n
 and d

en
sity

 
o
f 

shrim
p 

sto
ck

s 
w

as 
m

ade 
in
 th

e 
o

ffsh
o

re 

W
est 

G
reenland area by bottom

 photography and by 
traw

l 
su

rv
ey

 on stan
d
ard

 
traw

l 
sta



tio
n
s 

in
 Ju

ly
-A

u
g

u
st. 

F
u

rth
er, 

stan
d
ard

 traw
l sta

tio
n

s 
in
 D

isko B
ay w

ere o
p
erated

 in
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O
c tob e

r-N
ovem

ber. 
C

atch
-effo

rt 
d
ata w

ere 
o
b
tain

ed
 

from
 
o

ffsh
o

re 
traw

lers 
and 

from
 

in
sh

o
re 

c
u
tte

r lan
d
in

g
s. 

C
om

m
ercial 

catch
es 

w
ere 

sam
pled 

fo
r y

ear-class 
a
n

a
ly

se
s.

In
v
estig

atio
n

s 
in
 

1979 
w

ill 
be m

ade 
alo

n
g 

th
e 

sam
e 

lin
es 

as 
in
 

1^78. 
fu

r

th
e
r, 

in
fo

rm
atio

n
 on v

e
rtic

a
l 

d
iu

rn
al 

m
ig

ratio
n
s 

o
f 

shrim
ps 

w
ill 

be o
b
tain

ed
 

from
 

o
ffsh

o
re 

traw
l 

catch
es.

C
hionoecetes 

o
p
ilo

In
sh

o
re 

fish
in

g
 experim

ents 
w

ith 
crab

 
trap

s 
w

ere 
co

n
tin

u
ed in

 G
odthab 

d
is

tric
t.

F
rance 

(j. 
A

udouin)

L
angous tin

e 
(N

ephrops 
n

o
rv

eg
icu

s)

T
ravaux du 

C
N

EX
O

-C
O

l.

U
ne 

fo
is 

p
ar m

ois, 
2000 lan

g
o

u
stin

es 
so

n
t 

m
esurées 

(p
ar une 

tech
n
iq

u
e 

pho

to
g

rap
h
iq

u
e) 

dans 
les 

p
o

rts 
de G

u
ilv

in
ec, 

L
octudy 

e
t 

L
esco

n
il) 

et des 
ch

alu
tag

es 

expérim
entaux

 so
n
t 

effectu
és 

à 
l'a

id
e
 
d

'u
n
 ch

alu
t 

(m
aille 

de 
5m

m
) 

en rég
io

n
 

Sud

B
retag

n
e. 

Sn 
19/8, 

une 
étu

d
e 

de la
 d

isp
ersio

n
 sp

a
tia

le
 

des 
te

rrie
rs à 

lan
g

o
u
stin

es 

a 
été 

effectu
ée 

: 
e
lle

 
a donné lie

u
 au 

d
ép

o
u
illem

en
t 

de 
4500 p

h
o

to
s.

D
es 

rech
erch

es 
o
n
t 

été 
e
n
trep

rises 
su

r le
 

rythm
e des 

m
ues, 

la
 
fé

co
n
d
ité 

des 
lan

g
o

u
stin

es. 
U

ne 
étu

de 
économ

ique 
(re

la
tio

n
s 

en
tre p

rix
 et 

q
u
an

tité 

débarquées) 
a été 

e
n
tre

p
rise.

T
ravaux de 

1
'ISTPM

.

L
'e

sse
n

tiel 
de 

la
 rech

erch
e 

a p
o

rté 
su

r l'é
tu

d
e
 

de 
la
 
sé

le
c
tiv

ité
 

des 
cha

lu
ts 

dans 
la

 pêche de la
 
lan

g
o
u
stin

e»
 

A
u 

co
u
rs 

des 
q
u
atres 

cam
pagnes 

su
r le

 P
lateau

 

C
eltiq

u
e 

(une 
avec 

le
 NO 

"R
oselys 

II" 
et 

3 à bord de 
c
h
a
lu

tiers 
de G

u
ilv

in
ec) 

neuf 

m
aillag

es 
en polyam

ide 
et 

en p
o
ly

eth
y
len

e 
o
n
t 

été 
essay

és 
su

r tro
is 

ty
p
es 

de 
cha

lu
ts. 

L
es 

ré
su

lta
ts 

so
n
t 

trè
s 

co
n

sistan
ts 

e
t une 

re
la

tio
n
 
en

tre le
 p

o
id

s 
de 

la
 p

ê

che 
accesso

ire 
et 

le
 
fa

cte
u
r de sé

le
c
tiv

ité
 
a été m

ise 
en 

év
id

en
ce. 

L
a v

aleu
r m

oyen

ne 
du 

facteu
r de 

sé
le

c
tiv

ité
 

pour le
s 

ch
alu

ts 
fran

çais 
en polyam

ide 
e
st de 

0
,5
 

ce

q
u

i 
correspond à une pêche 

accesso
ire 

de 
70kg.

E
ch

an
tillo

n
n

ag
e 

année 
1978.

R
égion 

/Illa
 

: 
-su

r b
ateau

x
 com

m
erciaux...............1

0
 

500

R
égion 

/C
Ig 

: 
-su

r b
ateau

x
 com

m
erciaux..........cO

 
400

-su
r b

ateau
x
 
sc

ie
n
tifiq

u
e
s........ 1 5 

000

-so
u
s 

la
 h

a
lle

 à 
m

a
ré

e
................. 

9 
000
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H
om

ard 
(H

om
arus 

gam
m

arua)

L
ea 

o
p
ératio

n
s 

de 
repeuplem

ent dea 
zones 

c
ô

tiè
res p

ar l'im
m

ersio
n
 de p

o
st

larv
es p

ro
d
u
ites 

en é
c
lo

se
rie o

n
t 

été p
o
u
rsu

iv
ies 

(120 
000 p

ro
v
en

an
t de l

’E
clo

serie 

de 
l

’Ile
 

d'Y
eU

j 
35 

000 
de 

c
e
lle

 de H
ouat 

et 
30 000 de c

e
lle

 
de 

l'Ile
 de 

S
ein

.)

D
es 

éch
an

tillo
n
n
ag

es 
o
n
t été ré

a
lisé

s 
lo

ra 
des p

ro
sp

ectio
n
s 

fa
ite

s 
à bord 

d
’un b

ateau
 de pêche dans 

le
 
secteu

r de l
’Ile

 d
’Y

eu 
en m

ai 
1978 

(K
= 4

1
9
). 

Le con

trô
le
 

des 
ap

p
o
rts 

a été 
p

o
u

rsu
iv

i 
dans 

d
iffére

n
ts 

se
cte

u
rs. 

4000 hom
ards 

en p
ro

v
e

nance du C
onquet 

o
n
t 

é
té m

esurés 
e
t 

33OO 
en provenance 

de l
’Ile

 d
’Y

eu.

D
es p

ro
sp

ectio
n

s 
o
n
t 

été 
fa

ite
s 

su
r le

 cantonnem
ent 

de P
o

rtsa
ll 

non lo
in
 de 

l
’épave 

de 1
”’A

m
oco C

adiz".L
es 

rendem
ents 

obtenus 
o
n
t 

é
té b

o
n

s. 
(iST

PM
).

L
a m

ise au p
o

in
t 

d
’un m

odèle de 
sim

u
latio

n
 des 

rendem
ents p

ar recru
e s

'e
st 

p
o

u
rsu

iv
ie 

(C
N

EX
O

-C
O

B
).

L
angoustes 

s

L
e 

sto
ck
 

de lan
g
o
u
stes P

an
u
liru

s 
arg

us 
et P

an
u
liru

s 
g

u
ttatu

s 
a é

té 
étu

d
ié 

en M
artin

iq
u
e. 

D
es m

arquages 
o
n
t 

été 
effectu

és 
et une 

étu
d
e 

b
io

m
étriq

u
e 

a 
été 

en

tre
p

rise
 

(IST
PM

)«

C
rev

ettes 
s

E
n 

1978s 
la

 b
io

lo
g

ie 
e
t la

 d
istrib

u
tio

n
 de la

 c
rev

e
tte

 
c
ô
tière X

iphopenaeus 

k
ro

y
eri 

o
n
t 

é
té étu

d
iées 

en G
uyane. 

U
ne d

im
in

u
tio

n
 m

arquée des 
ap

p
o

rts 
a 

été 
en

re- 

re
g
istré

e
 d

ep
u

is p
lu

sieu
rs 

an
n
ées.

D
eux cam

pagnes 
de peche à bord de b

ateau
x
 de p

ich
e 

(M
ars 

e
t N

ovem
bre-D

écem


b
re) 

o
n
t p

erm
is de re

c
u
e
illir des 

données 
su

r P
enaeus 

aztecu
s 

e
t P

enaeus 
b
ra

silie
n
sis 

du p
lateau

 g
u
y
an

ais. 
O

n co
n
state une augm

entation des 
ap

p
o
rts 

lié
e
 à un a

c
cro

isse
- 

de l
’e

ffo
rt de p

ich
e.

A
raignée 

de m
er 

(M
aja sq

u
in

ad
o

)

U
ne 

cam
pagne a 

été 
fa

ite
 

en fé
v

rie
r 

1978 à bord d
’un b

ateau
 de p

ich
e9 

dana 

le
 G

olfe norm
ano-breton. 

Le 
tau

x d
’ex

p
lo

itatio
n
 de ce 

cru
stacé 

c
ro

it rég
u
lièrem

en
t.

Il 
a
tte

in
t un n

iv
eau

 
trè

s 
élev

é. 
D

es 
données 

o
n
t 

été 
re

c
u
e
illie

s 
en vue 

de d
éterm

i

n
er la

 cro
issan

ce 
de 

l
’araig

n
ée 

(IST
PM

).
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F
ed

eral 
R

epublic 
o
f G

erm
any

(K
. 

T
iew

s)

C
rangon 

C
rangon 

:

In
v

estig
atio

n
s 

o
f 

th
e 

In
stitu

t 
fü

r K
üsten-und B

in
n
en

fish
erei 

to 
assess 

th
e 

sh
ares 

o
f u

n
d
ersized

 p
ro

tected
 
fish

 
in
 

th
e 

catch
 
o
f 

th
e 

G
erm

an 
shrim

p 
fish

ery
 

and 
th

e 
flu

ctu
atio

n
s 

in
 
th

e 
abundance o

f 
fish

 
sp

ecies 
found on 

th
e 

shrim
p 

fish
in

g
 

grounds 
w

ere 
co

n
tin

u
ed

. 
A 

to
ta

l 
o
f 

263 
sam

ples 
(= 

1 
810 

kg) 
o
f u

n
so

rted
 
catch

 o
f 

th
e 

shrim
p 

fish
ery

 w
ere 

co
llected

 
in

 M
surn, 

C
uxhaven, 

N
orddeich and 

H
usum

, 
and 

a

n
aly

sed
 as 

to 
th

e
ir sp

ecies 
and 

len
g
th
 
co

m
p

o
sitio

n
. 

T
he p

rey
-p

red
ato

r re
la

tio
n

sh
ip

 

in
 

th
e 

C
rangon fish

ery
 has 

been 
stu

d
ied

.

P
rogram

 
1979 

*

C
rangon C

rangon

C
atch assessm

ent w
ork 

to 
d
eterm

in
e 

th
e 

co
m

p
o
sitio

n o
f 

shrim
p 

catch
es 

by 

sp
ecies 

and len
g
th
 
sh

all 
be 

co
n
tinu

ed
 
a
t 

th
e 

In
stitu

t 
fü

r K
üsten- und B

in
n

en
fish

erei.

Icelan
d

(ü
. 

S
k
u
lad

o
ttir- H

. 
E

irik
sso

n
)

N
ephrops n

o
rv

eg
icu

s
Tw

o 
research

 v
essel 

surveys 
w

ere m
ade d

u
rin

g
 th

e 
fish

in
g
 season 

(M
ay-A

ugust).

R
outine 

sam
pling w

as 
co

n
tinu

ed
 as 

in
 p

rev
io

u
s 

y
ears 

w
ith 

som
e 

3O 000 
N

ephrops 

b
ein

g
 stu

d
ied

 
from

 v
ario

u
s 

fish
in

g
 areas.

W
ork 

w
as 

also
 

co
n
tinu

ed
 on lan

d
in

g
s 

and catch
 p

er 
e
ffo

rt. 
A

s 
a re

su
lt 

o
f a 

som
ew

hat 
sm

aller catch
 q

u
o

ta 
fo

r 
th

e 
to

ta
l 

fish
e
ry

 as w
ell 

as 
in

creasin
g
 sto

ck
 
siz

e 

in
 

som
e 

areas 
th

e average 
catch

 p
er 

e
ffo

rt ro
se from

 
36 k

g
/h

o
u
r In

 
1977 

to 
40 k

g
/h

o
u
r

in
 1978.VPA w

ork w
as 

co
n
tinu

ed
 and 

com
puter w

ork 
in

v
o
lv

in
g
 v

ario
u
s 

fa
cto

rs 
a
ffe

c
tin

g
 

catch
 p

er 
e
ffo

rt w
as 

in
itia

te
d
.

W
ork w

ill 
co

n
tin

u
e 

alo
n

g sim
ilar 

lin
e
s 

in
 

1979 w
ith

 
som

e added 
em

phasis 
how

e

v
er on b

y
-catch

 d
ata.

P
andalus 

b
o

realis

louring 
the y

ear 
tw

o 
new

 o
ffsh

o
re 

fish
in

g
 grounds 

w
ere 

found. 
R

esearch w
as 

sim
ilar as 

b
efo

re. A
n e

ffo
rt w

as 
m

ade 
to 

evolve m
ethods 

fo
r 

d
istin

g
u
ish

in
g
 betw

een 

p
o
p
u
latio

n
s. 

F
or 

th
is 

purpose 
co

u
n
tin

g
 o

f 
eggs 

in
 
sam

p
les,tak

en
 at 

th
e 

sam
e 

tim
e 

in
 

m
any areas, 

w
as 

carried
 o

u
t. 

T
his 

seem
ed 

to
 

be 
in

co
n
clu

siv
e as 

th
e 

sam
ples 

w
ere n

o
t 

taken 
early

 enough in
 
th

e 
w

in
ter, 

w
here 

as 
o
th

er b
io

lo
g
ical 

facto
rs 

such as 
th

e 
oc

curence 
and p

a
ttern

 o
f 

stro
n
g
 and w

eak y
e
a
r-cla

sse
s, 

grow
th ra

te
, 

and age 
and len

g
h
t 

a-t 
firs

t 
spaw

ning seem
ed 

to 
be u

sefu
l 

c
rite

ria
. 

L
arv

al 
c
o
llec

tio
n
 w

ill 
be 

co
n

tinu
ed
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b
u
t 

th
e 

co
n

n
ectio

n
 betw

een o
ccu

rren
ce o

f 
larv

ae and y
ear-class 

stren
g
th
 h

as 
not 

y
e
t been d

em
o
n
strated

. 
M

anagem
ent o

f 
th

e 
fish

e
ry

 w
ill be by q

u
o
tas 

as b
efo

re.

Irelan
d

N
o rep

o
rt receiv

ed
.

N
eth

erlan
d
s 

(R
. 

B
oddeke)

Sto
ck

 a
sse

ssm
ent 

F
ish

in
g
 m

o
rtality

E
stim

atio
n

s 
o
f th

e 
fish

in
g
 m

o
rta

lity
 ra

tes 
o
f C

rangon C
rangon w

ere 
carried

 

o
u
t 

ag
ain

 on b
asis o

f L
e
slie

's m
ethod ad

ap
ted

 by B
ecker fo

r 
th

is 
case.

A 
co

m
p
licatio

n
 in

 th
ese 

c
a
lc

u
latio

n
s 

w
as, 

th
a
t flu

ctu
atio

h
s 

in
 th

e num
ber 

o
f 

fish
in

g
 days are coupled w

ith
 tw

o 
o

th
er 

phenom
ena. 

a sh
ift in

 fish
in

g
 area and 

flu
ctu

a
tio

n
s 

in
 
th

e m
ean m

otor pow
er o

f 
sh

ip
s 

in
v

o
lv

ed
 in

 
shrim

p fish
in

g
. 

E
sp

ecially
 

in
 D

en O
ever, 

a relev
an

t d
ecrease in

 th
e num

ber o
f fish

in
g
 days m

ainly tak
es p

lace 

if
 m

u
ltip

u
rp

o
se c

u
tte

rs 
w

ith 
stro

n
g
 en

g
in

es 
and o

p
eratin

g
 on open 

sea choose 
fo

r 

an
o
th

er ty
p
e o

f fish
in

g
. 

F
or th

is 
reaso

n
 

a 
stu

d
y
 w

as m
ade about 

th
e in

flu
en

ce o
f 

th
e m

otorpow
er on th

e 
catch

 p
er fish

in
g
 day and o

f th
e fish

ed
 rectan

g
les.

S
to

ck
irecru

item
ent re

la
tio

n

D
uring th

e 
second h

a
lf o

f 
1978* 

a rem
arkable reco

v
ery

 o
f th

e 
shrim

p 
sto

ck
 

in
 D

utch co
astal w

aters 
took p

lace. 
T

his 
im

provem
ent 

could be 
ex

p
lain

ed
 on b

asis 

o
f 

th
e 

re
la

tio
n
 betw

een 
th

e num
ber o

f rip
e
 

eggs in
 th

e m
onths January-S

eptem
ber and 

th
e num

ber o
f consum

ption shrim
ps 

fo
u
r m

onths 
la

te
r, 

w
hich re

la
tio

n
 alread

y
 e

x
ists 

sin
ce 

1970 fo
r th

e fish
in

g
 area o

f D
en O

ever,

C
alcu

latio
n
s 

show
ed a v

ery
 fav

o
u
rab

le ra
tio

 betw
een th

e num
ber o

f rip
e
 

eggs 

p
resen

t 
in
 
th

e p
erio

d
 January-M

ay 
1978 

and 
th

e num
ber 

o
f consum

ption shrim
ps 

in
 th

e 

co
rresp

o
n
d
in

g
 m

onths. 
In January-M

ay 
th

e 
in

te
n
sity

 o
f 

th
e fish

in
g
 fo

r brow
n 

shrim
ps 

in
 
th

e 
fish

in
g
 axea o

f D
en O

ever w
as v

ery
 low

 
(o

n
ly
 31^

 o
f th

e num
ber o

f fish
in

g
 

days 
o
f 

th
is p

erio
d
 in

 
1977) I 

th
e m

ean m
otor pow

er o
f 

th
e 

sh
ip

s 
in

v
o
lv

ed
 d

ecreased
 

from
 

225 
to
 

155 
H

P and 
th

e 
fish

in
g
 w

as 
co

n
cen

trated
 in

 in
sh

o
re w

aters, 
w

here 
in
 Ja- 

ïu
ary

-A
p

ril 
fem

ales w
ith

 rip
e 

eggs w
ere m

uch le
ss 

abundant 
than 

th
e 

sea.

F
or 

th
ese 

reaso
n
s 

th
e m

o
rtality

 am
ong b

erried
 

fem
ales 

has 
been m

uch 
low

er 

in
 
th

e 
sp

rin
g
 o

f 
1978 

th
an

 in
 o

th
er y

ears, 
re

su
ltin

g
 in

 a h
ig

h
er y

ield
 
ex

p
ressed

 by 

recru
item

en
t o

f 
th

e rip
e 

eggs 
carried

 by 
th

ese fem
ales.

B
io

lo
g
ical 

cy
cle o

f C
rangon 

C
rangon

In
v
estig

atio
n
s on th

e co
p
u
latio

n
 p

ro
cess o

f C
rangon C

rangon have proved
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th
a
t, 

in
 
th

is 
sp

eo
ies 

sim
ilar 

to 
o
th

er D
ecapod cru

stacean
s, 

sperm
a is 

sto
red

 
in

 

th
e 

o
v
id

u
cts*

 
T

he 
q
u
estio

n
 w

hether th
e m

ale 
b

rin
g

s 
th

e 
sperm

a 
d

ire
c
tly

 in
to
 
th

e o

v
id

u
ct 

o
r 

if 
it 

is 
d
ep

o
sited

 
in
 
th

e 
n

ear v
ic

in
ity

 
o
f 

th
e 

opening o
f 

th
e 

o
v

id
u

ct 

and b
ro

u
g

h
t 

in
sid

e by actio
n
 o

f 
th

e 
fem

ale 
is 

a m
atter o

f in
v
estig

atio
n
s 

in
 

th
e 

firs
t m

onths 
o
f 

1979» 
D

uring th
is 

w
ork, 

film
s 

have 
been m

ade 
o
f th

e 
co

p
u
latio

n
 p

ro


cess, 
re

v
eilin

g
 m

any 
in

te
re

stin
g
 d

e
ta

ils 
on o

rie
n

tatio
n
 

by 
th

e m
ale 

and p
o
sitio

n
 

o
f 

the 
couple 

d
u

rin
g
 

th
e 

co
p
u
latio

n
.

D
iseasesA 

stu
d
y
 has 

been 
sta

rte
d
 

on 
th

e 
o
ccu

rren
ce o

f 
th

e m
ilk 

or co
tto

n
 
d
isease 

in
 

th
e 

brow
n 

shrim
p 

o
f 

th
e 

D
utch co

astal 
w

aters. 
In

fected
 brow

n 
shrim

ps 
are 

o
b
ser

ved 
in
 

som
e 

lo
cal 

areas 
in
 

th
e O

o
stersch

eld
e 

and W
addenzee. 

The 
su

b
ject 

is 
s
till 

in
 

stu
d

y 
to 

estim
ate 

th
e 

ra
te
 
o
f in

fec
tio

n
 

and 
to 

d
eterm

in
e 

th
e cau

sativ
e 

ag
en

ts. 

Som
e 

in
d
icatio

n
s 

are 
found 

th
a
t p

ro
b

ab
ly
 

tw
o 

m
icro

sp
o
rid

ian
 p

ro
to

zo
an

s 
are 

in
v
o

l

ved, 
nam

ely P
leisto

p
h
o
ra 

sp
. 

and T
h
elo

h
an

ia 
sp

. 
b

o
th
 p

en
etratin

g
 th

e m
uscle 

tissu
e

 

o
f 

shrim
ps.

S
urveys

E
x

ten
siv

e 
surveys 

to 
estim

ate 
th

e 
abundance 

o
f brow

n 
shrim

ps 
alo

n
g
 th

e 
en

tire
 
co

ast o
f 

the N
eth

erlan
d
s 

and 
ad

jacen
t 

reg
io

n
s, 

w
ere 

carried
 o

u
t 

as u
su

al 
in

 

A
p
ril and O

ctober, 
in
 co

o
p

eratio
n
 w

ith
 fish

e
rie

s research
 sta

tio
n
s 

in
 B

elgium
 and 

th
e F

ed
eral R

epublic 
o
f G

erm
any. 

In
 o

th
er m

onths 
o
f th

e y
ear, 

sm
aller 

surveys 

covered 
th

e 
Z

ealand and 
e
stu

a
rie

s 
and th

e W
estern W

addensea.

T
he 

so 
called

 
tid

a
l 

fla
t program

m
e 

in
 w

hich 
tid

a
l 

fla
ts 

are 
fish

ed
 
d
u
rin

g
 

h
ig

h
 w

ater 
to 

estim
ate 

th
e
ir im

portance as 
feed

in
g
 areas 

fo
r brow

n 
shrim

ps 
(and 

fla
tfish

) , 
w

ere 
carried

 
o
u
t 

in
 M

ay and 
S

eptem
ber. 

O
n 

sev
eral 

sp
o
ts 

alo
n

g
 
th

e w
es

tern
 
co

ast 
o
f 

th
e 

N
eth

erlan
d
s, 

a lin
e
 o

f 
sta

tio
n
s 

p
erp

en
d

icu
lar to

 
th

e b
each

, 
w

as 

fish
ed

 
six

 tim
es 

d
u

rin
g
 1978. 

B
oth la

st m
entioned 

su
rv

ey
s, 

w
ere carried

 
o
u
t w

ith
 a 

ru
b

b
erb

o
at.

N
orw

ay

(K
.R

. 
G

undersen)

H
om

arus 
gam

m
arus

F
ish

in
g
 ex

p
erim

en
ts, 

in
 o

rd
er 

to 
o

b
tain

 recap
tu

res 
o
f 

tagged lo
b
ste

rs, 

w
ere 

carried
 

o
u

t 
in
 

th
e 

tag
g
in

g
 areas 

n
o
rth

 
and 

so
u
th
 
o
f B

ergen.

because o
f 

som
e 

o
u
tb

reak
 
o
f 

G
affkem

ia in
 a few

 lo
b

ste
r ponds 

on th
e w

est 

co
ast 

d
u

rin
g
 
th

e autum
n 

1977» 
th

e 
sp

rin
g
 fish

e
ry

 fo
r lo

b
ste

r w
ere 

clo
sed

 d
u
rin

g
 1978, 

and 
th

erefo
re no 

d
ata o

f 
th

e 
com

m
ercial 

sp
rin

g
 fish

e
ry

 w
era o

b
tain

ed
.

E
xperim

ents 
w

ith grow
ing lo

b
sters 

from
 larv

ae 
to
 

m
arket 

size w
ere 

co
n
tinu

ed
 

in
 

th
e 

lab
o
rato

ry
.
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C
ancer P

agurus

In
v
estig

atio
n
s o

f u
n
ex

p
lo

ited
 sto

ck
s 

o
f crab

s w
era 

co
n
tin

u
ed
 
in
 n

o
rth

ern
 

N
orw

ay from
 A

ugust 
to 

O
cto

ber. 
A

iso 
fish

in
g
 ex

p
erim

en
ts 

fo
r crabs 

in
 a 

sin
aii 

area 

in
 
th

e h
arb

o
u
r o

f B
ergen w

era 
continuado

N
ephrops 

n
o
rv

eg
icu

s

F
ish

in
g
 experim

ents 
w

ith
 d

iffe
re

n
t 

ty
p

es 
o
f p

o
ts 

w
ere m

ade on lo
c
a
litie

s 

so
u
th
 o

f B
ergen, 

w
here 

type o
f bottom

 is u
n
su

itab
le fo

r 
traw

lin
g
. 

O
nly sm

all 
catch

es 

are 
o
b
tain

ed
. 

A
t 

th
e 

sam
e p

lace, 
tag

g
in

g
 ex

p
erim

en
ts 

on N
ephrops 

ara 
c
a
rrie

d
 
o
u
t 

in
 

sm
all-scale. A m

ini type o
f 

th
e N

orw
egian lo

b
ste

r tag
 is u

sed
.

P
oland

N
o rep

o
rt receiv

ed
.

P
o
rtu

g
al

N
o 

rep
o
rt 

receiv
ed

.

S
pain

N
o 

rep
o
rt receiv

ed
.

Sw
eden

(B
.I. 

D
ybem

)
H

om
arus v

u
lg

aris

A
n in

v
e
stig

a
tio

n
 has 

been d
ev

o
ted 

to
 

th
e lo

b
ste

r sto
ck

 in
 th

e 
so

u
th

ern
 p

a
rt 

o
f 

th
e 

S
w

edish d
istrib

u
tio

n
 area. 

M
ig

ratio
n
s, 

freq
u
en

cy
 o

f m
ales and fem

ales, 
u

n
d

er

sized
 and fu

llsiz
e
d
 lo

b
ste

rs, 
b

e
rrie

d
 fem

ales, 
e
tc. 

have been re
g
istere

d
. 

E
xperim

ents 

have been carried
 o

u
t w

ith
 d

iffe
re

n
t 

escap
e opening

 on c
ree

ls used
 in

 
th

e a
rea

.

C
ancer P

agurus
C

ontinued c
o

lle
c
tio

n
 o

f 
catch

 d
ata and som

e d
iv

in
g
 o

b
serv

atio
n
s have 

been 

p
erfo

rm
ed

.

N
ephrops 

n
o
rv

eg
icu

s

C
ontinued co

m
p
ilatio

n
 o

f d
ata from

 
th

e 
com

m
ercial fish

ery
.

P
an

d
alu

s 
b
o
realis

Tw
o 

su
rv

ey
s a

t 
sea w

ere 
perform

ed fo
r th

e c
o
lle

c
tio

n
 o

f d
ata reg

ard
in

g
 quan

titie
s
, 

sizes 
and sex

.

U
n

ited
 K

ingdom

(E
ngland and W

ales 
s 

E
. 

E
dw

ards)
S

co
tlan

d
 

s 
J

0 
M

ason)

E
ngland and W

ales 

L
o
b
sters, 

crabs 
and craw

fish

T
he program

m
e 

co
n

sists 
o
f 

th
ree 

m
ain areas 

s 
l)rao

n
ito

rln
g
 o

f 
c
a
tc

h
-e

ffo
rt 

and p
o
p
u
latio

n
 stru

c
tu

re, 
2) 

p
o
p
u
latio

n
 m

o
d

ellin
g
, 

and 
3) 

p
o
p
u
latio

n
 b

io
lo

g
y
. 

M
ost
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o
f o

u
r research

 
e
ffo

rts 
have been d

irected
 a

t 
lo

b
ste

rs.

G
row

th 
d

ata from
 

tag
g
in

g
, 

to
g
eth

er w
ith

 p
o
p
u
latio

n
 
stru

c
tu

re
 
d

ata, 
w

ere 

u
sed 

in
 co

h
o
rt 

an
aly

sis 
and 

in
 a y

ie
ld

 p
er re

c
ru

it m
odel 

to
 
p
re

d
ict 

th
e 

e
ffe

c
ts 

o
f ra

isin
g
 th

e m
inim

um
 lan

d
in

g
 size o

f lo
b
ste

rs. 
A c

o
n

su
lta

tiv
e docum

ent 
w

as 
issu

ed
 

w
hich 

recom
m

ended 
an 

in
crease in

 m
inim

um
 lan

d
in

g
 
size 

to
 

85 
mm carap

ace 
len

g
th

, 
im



proved 
enforcem

ent, 
and 

a 
survey

 o
f fish

in
g
 e

ffo
rt.

C
ertain

 asp
ects 

o
f 

th
e b

io
lo

g
y
 o

f 
lo

b
sters 

have been 
stu

d
ied

 
to
 
aid

 
th

e 

in
te

rp
re

ta
tio

n
 
o
f 

re
su

lts 
and fo

rm
u
latio

n
 o

f m
anagem

ent p
ro

p
o
sals. 

W
ater 

cu
rren

ts 

and 
bottom

 
ty

p
es 

have been 
show

n 
to 

in
flu

en
ce lo

b
ste

r d
istrib

u
tio

n
 and p

o
p
u
latio

n
 

stru
c
tu

re
. 

P
arlo

u
r p

o
ts 

have been found 
to 

be on average 
2
.4
 

tim
es m

ore 
e
ffe

c
tiv

e
 

than 
stan

d
ard

 c
re

e
ls. 

T
he 

effectiv
en

ess 
o
f 

escape 
gaps 

in
 
re

le
asin

g
 u

n
d

ersized
 lo

b


ste
rs 

and 
crab

s has 
been d

em
o

n
strated

.

T
he 

crab
 
(C

ancer)and 
craw

fish
 fish

e
rie

s have been m
o
n
ito

red
, 

w
ith
 
a
tte

n
tio

n
 

b
ein

g
 p

aid
 

to 
the 

in
sh

o
re 

crab 
fish

e
ry

 alo
n

g
 th

e 
so

u
th
 
c
o

a
st. 

S
hould o

u
r recom

m
en

d
atio

n
s 

fo
r in

creases 
in
 m

inim
um

 
sizes 

alo
n

g
 th

e 
C

hannel 
co

ast be 
reco

n
sid

ered
 w

e 

can p
ro

v
id

e ad
d
itio

n
al 

d
ata on im

m
ediate 

sh
o
rt 

term
 lo

sse
s.

A 
survey w

as 
aiso

 
m

ade 
o
f 

th
e 

sp
id

er 
crab 

(M
ala 

squinado) 
sto

ck
s 

in
 

th
e 

E
n
g
lish

 C
hannel. 

T
he 

stu
d

y
 in

clu
d
ed

 p
o
p
u
latio

n
 m

o
d
ellin

g
 and m

ig
ratio

n
 
stu

d
ies u

- 

ain
g
 a claw

 
tag

.

N
ephrops 

n
o
rv

eg
icu

s

C
od are a m

ajor p
red

ato
r o

f N
ephrops 

in
 
th

e n
o
rth

east 
co

ast fish
e
ry

 and 

o
b
serv

atio
n
s 

w
ere m

ade 
to 

re
la

te
 

th
e 

size 
o
f 

cod p
red

ato
rs 

to 
th

e 
size 

o
f N

ephrops 

p
rey

. 
C

od o
f a

li 
sizes 

up 
to
 

100 
cm
 to

ta
l 

len
g

th
 

took 
sm

all 
N

ephrops, 
b
u
t v

ery
 la

r

ge 
N

ephrops 
w

ere 
found 

in
 cod 

stom
achs. 

90%
 o

f a
li 

N
ephrops p

rey
 w

ere 
sm

aller th
an 

35m
m
 carap

ace len
g

th
.

In
 

tw
o 

tag
-recap

tu
re 

experim
ents 

o
ff 

th
e n

o
rth

east 
co

ast, 
a to

ta
l 

o
f 

26 
N

ephrops 
(0.9%

) 
w

ere 
retu

rn
ed

 from
 a re

la
se 

o
f 

3OO3
. 

R
esu

lts 
are open to

 
sev

eral 

in
te

rp
re

ta
tio

n
s; 

N
ephrops 

w
ere recau

g
h
t 

in
 
th

e re
lea

se 
area a

fte
r 

sev
eral 

m
onths, 

o
th

ers m
oved 

12-25 m
iles 

in
 a g

en
eral 

w
esterly

 d
ire

c
tio

n
. 

L
arge N

ephrops 
w

ere 
re

cap
tu

red
 up 

to 
110 w

eeks 
a
fte

r 
tag

g
in

g
. 

M
ovem

ent 
o
f 

tag
g
ed 

in
d

iv
id

u
als 

w
as 

calcu
la

ted
 

to 
be 

ap
p

ro
x

im
ately

 0
.2
 m

iles 
p

er w
eek.

E
xperim

ents 
w

ere conducted 
aboard a com

m
ercial 

v
essel 

to 
d
eterm

in
e 

dam
age 

and m
o
rtalitie

s 
to N

ephrops 
caused by 

traw
lin

g
 and 

so
rtin

g
 th

e 
catch

. 
A 

com
parison 

w
as 

m
ade 

o
f dam

age 
and m

o
rta

litie
s 

from
 
sh

o
rt 

(1 
hour) 

h
au

ls 
and lo

n
g
 (up 

to 
5 

hour) 

h
au

ls. 
C

law
 lo

ss 
w

as 
th

e 
m

ajor source 
o
f p

h
y

sical 
dam

age.

P
andalus 

b
o

realis

T
he 

1978 y
ear classes 

w
ere n

o
t p

a
rtic

u
la

ry
 
stro

n
g
 and 

fish
ery

 lan
d

in
g

s 
am

oun

ted
 

to 
o
n
ly
 93 

to
n
n
es, 

w
orth £57 

700 
fo

r th
e w

hole n
o

rth
east co

ast. T
here w

as 
no 

re


quirem
ent 

fo
r b

io
lo

g
ical 

stu
d

ie
s.



S
co

tlan
d

-

H
om

arus 
gam

m
arus

C
om

m
ercial 

lan
d
in

g
s 

o
f lo

b
ste

rs 
w

ere 
sam

pled in
 
th

e m
ain fish

in
g
 areas 

and 
catch

 and 
e
ffo

rt d
ata w

ere o
b
tain

ed
 

from
 
selected

 fish
erm

en
. 

A p
relim

in
ary

- 

y
ie

ld
 assessm

en
t based on a co

h
o
rt 

an
aly

sis 
on len

g
th
 com

position
 d

ata 
su

g
g
ested

 

m
eans by w

hich y
ield

 p
er re

c
ru

it 
in
 th

e 
so

u
th

-east S
co

ttish
 fish

e
ry

 co
u
ld be 

in
creased

.

L
u

ring
 1978 rafiae 

th
an
 

1 
200 

to
g

g
le 

tagged lo
b

sters 
w

ere released
 

on 
th

e 

o
ffsh

o
re grounds 

w
e 

th
e O

u
ter H

ebrides 
and a fu

rth
e
r 

330 
w

ere 
released

 o
ff

th
e 

so
u
th

-east 
co

ast. F
u
rth

er 
tag

g
in

g
 

ex
p

erim
en

ts'are planned 
fo

r 1979.

E
x
p
lo

rato
ry
 fish

in
g
 h

as 
fa

ile
d
 

to
 
rev

eal 
any deep w

ater sto
ck
 
o
f lo

b
ste

rs 

on 
th

e 
co

n
tin

en
tal 

slo
p

e w
est o

f 
S

co
tlan

d
, 

though co
n

sid
erab

le num
bers 

o
f 

G
eryon 

a
ffin

is 
w

ere 
found in

 d
ep

th
s 

o
f 5O

O
-6OO m on 

th
e rough eastern

 edge 
o
f R

o
ck

all B
ank. 

M
any 

C
ancer P

agurus b
u
t no 

lo
b

ste
rs 

w
ere found around 

th
e 

R
ockall 

is
le

t.

C
ancer P

agurus
C

atch com
position and fish

in
g
 e

ffo
rt 

d
ata w

ere co
llected

 
from

 
th

e m
ain fish

in
g

 

a
rea

s. 
T

he m
eat y

ie
ld
 o

f crab
s 

from
 w

est o
f 

th
e O

uter H
ebrides w

as 
stu

d
ied

 in
 c

o
lla



b
o
ratio

n
 w

ith 
sc

ie
n

tists 
a
t T

o
rry R

esearch
 
S

tatio
n
.

T
he p

relim
in

ary
 re

su
lts 

o
f a 

stu
d

y
 o

f 
th

e 
d
ie

t 
o
f crab

s 
in
 low

er L
och T

o
rri- 

don 
(n

o
rth

-w
est 

S
co

tlan
d
) 

su
g
g
est 

th
a
t m

uch o
f th

e food is 
o

b
tain

ed
 by d

ig
g

in
g
 deep 

in
to
 

sandy 
su

b
stra

ta
.

N
ephrops n

o
rv

eg
icu

s

S
am

pling o
f com

m
ercial 

catch
es 

o
f N

orw
ay lo

b
sters w

as 
co

n
tin

u
ed
 
in
 
th

e 

F
irth

 o
f F

o
rth

 and 
th

e F
irth

 o
f C

lyde. 
T

he ra
te
 o

f d
iscard

in
g
 o

f N
ephrops and fish

 

b
y
-catch

 w
as 

stu
d

ied
 and 

ex
p
erim

en
ts w

ere 
conducted on th

e 
su

rv
iv

al o
f d

iscard
ed

 

N
ephrops h

eld
 in

 cages 
on th

e 
sea b

ed
. 

T
agged N

ephrop8 w
ere 

released
 fo

r grow
th 

stu
d

ies. 
A m

id-w
ater traw

l 
w

as u
sed 

to 
sam

ple p
o

st-la
rv

a
l 

N
ephrops.

F
u
rth

er com
parative fish

in
g
 ex

p
erim

en
ts w

ere u
n
d
ertak

en to
 

com
pare 

siz
e 

sele
ctio

n
 o

f N
orw

ay lo
b

ste
rs by 50, 

70 and 90 mm m
esh traw

ls 
and co

d
-en

d
s.

O
b

serv
atio

n
s w

ere m
ade o

f th
e p

red
atio

n
 o

f N
ephrops by cod.

P
an

d
alu

s 
b

o
realis

S
am

pling o
f com

m
ercial 

catch
es 

from
 
th

e F
laden 

fish
ery

 and 
c
o
lle

c
tio

n
 o

f 

catch
 p

er u
n
it 

e
ffo

rt 
d

ata w
ere 

co
n
tin

u
ed

. 
S

tu
d

ies 
o
f 

th
e 

d
iscard

ed
 
fish

 b
y
-catch

 

w
era m

ade. 
P

relim
in

ary
 tria

ls
 

w
ere 

done w
ith underw

ater 
te

lev
isio

n
 and 

s
till 

cam
e

ras 
to
 

observe 
th

e b
eh

av
io

u
r and 

d
istrib

u
tio

n
 o

f P
andalus 

on 
th

e 
F

laden 
and 

F
am

 

D
eep grounds.

C
rangon C

rangon

C
o

llectio
n
 o

f catch
 

co
m

p
o
sitio

n
 and e

ffo
rt d

ata from
 
th

e 
Solw

ay F
irth

 fish
e



ry
 w

as 
co

n
tin

u
ed

.
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U
. S

.A
.

(S
.H

. 
C

lark-M
. 

C
astagna)

N
o
rthern 

shrim
p 

(P
andalus 

b
o

re
a
lis)

N
orthern 

Shrim
p 

S
c
ien

tific
 

C
om

m
ittee-3 

com
pleted a d

ra
ft m

anagem
ent p

lan
 

fo
r th

e 
G

uii o
f M

aine 
fish

ery
 as 

w
ell 

as 
an assessm

ent 
in

d
ic

a
tin

g
 th

a
t 

sto
ck
 

abun

dance has 
re

c
en

tly
 
sta

b
iliz

e
d
 
a
t 

a low
 le

v
e
l. 

M
aine DM

R p
erso

n
n
el 

in
itia

te
d
 an 

ex

pended research
 v

essel 
su

rv
ey

 program
 

and co
n
tinu

ed
 
stu

d
ies 

to 
fu

rth
e
r 

ev
alu

ate 
tem



p
eratu

re in
flu

en
c
e
s.R

e
su

lts to 
d

ate 
su

g
g

est 
th

a
t 

even d
u

rin
g
 u

n
u
su

ally
 

w
arra y

ears 

w
ater 

tem
p
eratu

re 
le

v
els 

in
 

th
e G

ulf o
f M

aine w
ould n

o
t be 

su
ffic

ie
n
tly

 h
ig

h
 

to 
cau

se 
d
ire

ct m
o

rtality
, 

alth
o
u
g
h
 

th
e 

in
cu

b
atio

n
 p

erio
d
 m

ay be 
sig

n
ific

a
n
tly

 red
u
ced

.

"W
hite and brow

n shrim
p 

(P
enaeus 

se
tife

ru
s 

and Ih 
aztecu

s)

SEFC p
erso

n
n
el 

conducted 
sto

ck
 assessm

ent 
w

ork 
fo

r b
o
th
 sp

ecies 
and 

aiso
 
p
ar

tic
ip

a
te

d
 in

 m
ark

-recap
tu

re 
stu

d
ies 

in
 co

o
p
eratio

n
 w

ith 
th

e 
L

o
u
isian

a W
LFC, 

L
o
u
isia

na 
S

tate 
U

n
iv

ersity
,th

e T
exas P

ark
s 

and W
ild

life 
D

epartm
ent(P

W
D

), 
and T

exas 
A & M 

U
n
iv

ersity
 
(d

ata c
o
llec

tio
n
 and an

aly
ses 

are 
co

n
tin

u
in

g
). 

O
ther a

c
tiv

itie
s 

in
clu

d
ed

 

in
v

e
stig

a
tio

n
 o

f p
o
te

n
tia

l 
rem

ote 
sen

sin
g
 a

p
p
lic

a
tio

n
s, 

g
ear research

, 
shrim

p 
fle

e
t 

d
iscard

 
su

rv
ey

s 
(in

 co
o

p
eratio

n
 w

ith
 T

exas 
À & M

 U
n

iv
ersity

) 
and developm

ent 
o
f an 

econom
ic m

odel 
o
f 

th
e 

fish
ery

.'T
h

e 
S

outh C
aro

lin
a W

NRD, 
th

e 
G

eorgia DNR, 
th

e A
labam

a 

D
epartm

ent 
o
f C

o
n

serv
atio

n
 and N

atu
ral R

esources and 
th

e 
G

ulf C
oast 

R
esearch

 L
ab

o
rato



ry
 
(M

ississip
p
i) 

engaged 
in
 reso

u
rce assessm

en
t and m

o
n
ito

rin
g
 a

c
tiv

itie
s. 

L
o

u
isian

a 

S
tate U

n
iv

ersity
 research

ers 
co

n
tin

u
ed 

socioeconom
ic 

stu
d
ies 

and developm
ent 

o
f a 

shrim
p 

fish
e
ry

 m
anagem

ent p
lan

.

S
piny lo

b
ste

r 
(P

an
u
liru

s 
arg

u
s)

SEFC p
erso

n
n
el 

conducted u
n

d
erw

ater 
te

le
v
isio

n
 o

b
serv

atio
n

s 
in
 
th

e 
G

ulf o
f 

M
ex

ico
-A

n
tilles 

a
rea

s. 
N

ova U
n
iv

ersity
 conducted 

stu
d
ies 

o
f la

rv
a
l 

d
istrib

u
tio

n
 p

a
t

tern
s 

in
 
th

e 
F

lo
rid

a K
eys; 

th
e F

lo
rid

a D
N

R, 
th

e U
n
iv

ersity
 o

f F
lo

rid
a and 

th
e 

U
ni

v
e
rsity

 o
f M

iam
i 

co
n

tin
u

ed
 
sto

ck
 assessm

en
t w

ork 
in
 th

e 
so

u
th
 F

lo
rid

a- 
C

arrib
ean

 axea, 

T
his 

w
ork 

in
d
icates 

ex
trem

ely
 h

ig
h
 fish

in
g
 m

o
rtality

 upon attain
m

en
t 

o
f le

g
a
l 

siz
e
.

A
m

erican L
o

b
ster 

(H
om

arus 
am

ericanus) 
%

T
he N

orthern. L
o
b
ster S

c
ie

n
tific

 
C

om
m

ittee-^ com
pleted Y

ield p
er re

c
ru

it 
asses

sm
ent and re

la
ted

 an
aly

ses 
fo

r in
co

rp
o

ratio
n
 in

to
 

th
e, L

o
b
ster M

anagem
ent P

lan
 

(com
ple

ted
 in

 O
cto

b
er). 

N
EFC p

erso
n

n
el 

co
n
tin

u
ed

 assessm
en

t w
ork 

on 
o
ffsh

o
re p

o
p
u
latio

n
s. 

R
esu

lts 
o
f a

li 
assessm

en
ts 

to 
d

ate in
d

icate 
th

a
t 

fish
in

g
 m

o
rtality

 is 
m

uch 
to

o h
ig

h
 

(and cu
rren

t 
age a

t 
en

try
 m

uch 
too 

low
) 

to
 m

axim
ize y

ie
ld
 p

er re
c
ru

it. 
M

aine 
DM

R p
er

sonnel 
co

n
tin

u
ed 

sto
ck
 

assessm
en

t w
ork 

and 
ev

alu
ated

 u
se 

o
f 

escape v
en

ts; 
th

e M
assa-

T
he 

N
orthern 

Shrim
p 

and 
L

o
b
ster 

S
c
ien

tific
 

C
om

m
ittees 

each co
n
sist 

o
f 

sta
te
 

and F
e

d
eral 

sc
ie

n
tists 

w
hose 

a
c
tiv

itie
s 

are co
o
rd

in
ated

 by 
th

e 
NM

FS F
ish

eries 
M

anagem
ent 

O
p

eratio
n

s 
B

ranch.
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ch
u
ssetts DNR conducted 

sp
atio

-tem
p

o
ral 

stu
d
ies 

o
f la

rv
al 

d
istrib

u
tio

n
 as w

ell as 

an ev
alu

atio
n
 o

f th
e 

in
flu

en
ce 

o
f n

u
clear pow

er p
lan

t 
e
fflu

e
n
ts on com

m
ercial catch

 

rateso
 

W
ork by R

hode 
Islan

d
 DNR p

erso
n
n
el 

in
clu

d
ed

 d
esig

n
 and im

p
lem

en
tatio

n
 o

f a 

s
ta

tis
tic

a
l 

rep
o

rtin
g
 system

 fo
r c

o
lle

c
tio

n
 o

f refin
ed

 catch
? 

e
ffo

rt 
d
ata, 

ev
alu

atio
n

 

o
f o

tte
r-tra

w
l dam

age, 
and 

la
rv

a
l d

istrib
u

tio
n
 

stu
d
ie

s, 
T

he N
ew

 Y
ork DEC 

in
itia

te
d

 

tag
g
in

g
 stu

d
ies 

to
 
ev

alu
ate m

ovem
ent, 

grow
th, 

and m
o
rtality

 and co
n
tinu

ed
 
catch

 

sam
pling to 

d
eterm

in
e 

siz
e 

co
m

p
o
sitio

n
, 

sex ra
tio

, 
and 

size
 a

t m
atu

rity
 
in
 

L
ong 

Islan
d
 

Soundo 
T

he 
N

ew
 Jersey

 D
EP 

co
n

tin
u

ed 
tag

g
in

g
 

stu
d
ies 

to 
ev

alu
ate grow

th 
and 

m
ovem

ent and m
onitored com

m
ercial 

size 
co

m
p
o
sitio

n
 and c

a
tch

-e
ffo

rt 
tren

d
s«

B
lue 

crab
 
(C

allin
ectes 

sap
id

u
s)

T
he 

SEFC co
n
tinu

ed
 
stu

d
ies 

on abundance and m
ovem

ent p
attern

s 
o
f fem

ale 

b
lu

e 
crab

s 
in
 B

iscayne B
ay; 

U
n
iv

ersity
 o

f M
aryland research

ers 
stu

d
ied

 grow
th, 

la
r

v
al 

b
eh

av
io

r, 
and g

en
etic v

a
ria

tio
n
 as 

in
d
icato

rs 
o
f 

la
rv

a
l 

exchange am
ong e

stu
a
ri

ne 
sy

stem
s, 

and 
th

e 
U

n
iv

ersity
 o

f D
elaw

are 
and O

ld D
om

inion U
n
iv

ersity
 co

n
tin

u
ed

 

stu
d
ies 

o
f la

rv
a
l 

d
istrib

u
tio

n
 and recru

itm
en

t in
to
 

in
sh

o
re 

areas.

R
ed crab

 
(G

eryon quinquedens)

N
EFC b

io
lo

g
ists 

com
pleted 

sto
ck

 assessm
en

t w
ork; 

U
n
iv

ersity
 o

f M
aryland 

w
orkers 

stu
d
ied

 grow
th, 

developm
ent, 

and d
isp

e
rsa

l 
c
h
a
ra

c
te

ristic
s 

o
f la

rv
a
l 

and 

p
o
stla

rv
a
l 

stag
es, 

and C
o

lleg
e 

o
f W

illiam
 and M

ary research
ers 

conducted n
a
tu

ral 

h
isto

ry
 
stu

d
ies »

U
.S

.S
.R

.
(A

. 
N

eym
an)

In
 M

ay and June 
1978 

th
e 

survey
 o

f 
th

e 
sh

e
lf and co

n
tin

en
tal 

slo
p

e 
o
f 

th
e 

A
tlan

tic 
co

ast 
o
ff M

oroco w
as 

conducted. 
T

he 
shrim

p 
sp

ecies 
com

position d
ata in

d
i

cated
 
th

a
t 41 

sp
ecies 

o
f 

shrim
ps o

ccur in
 
th

is 
area, 

5 
o
f w

hich w
ere n

o
t found o

ff 

M
orocco b

efo
re. 

4 
shrim

p 
com

m
unities 

w
ere d

istin
g
u
ish

ed
 w

ith
 reg

ard
 

to
 p

e
c
u

lia
ri

tie
s 

o
f 

th
e
ir v

e
rtic

a
l 

d
istrib

u
tio

n
 w

ith
 th

e 
h
a
b
itat b

o
u
n
d
aries 

sp
ecified

 by v
er

tic
a
l 

stru
c
tu

re
 o

f th
e w

aters 
in
 th

e area 
stu

d
ied

.

In
 th

e B
aren

ts 
and N

orw
egian S

eas 
S

o
v

iet 
in

v
estig

atio
n
s 

o
f com

m
ercial 

in
v
erteb

rates w
ere 

co
n
tin

u
ed

. 
T

here w
ere 

six
 c

ru
ise

s. 
T

he fo
llo

w
in

g
 v

essels 

conducted research
 ex

p
ed

itio
n
s? 

"M
edvezhy", 

"T
una", 

"O
d
issey

", 
"Y

u
k
sp

o
rit"•

A
s 

a re
su

lt 
o
f th

is 
research

, 
com

m
ercial co

n
cen

tratio
n
s 

o
f P

andalus 

b
o

re
alis w

ere found; 
S

o
v

iet 
and N

orw
egian v

essels 
th

en
 fish

ed
 su

ccessfu
lly

. 

P
ro

v
isio

n
al biom

ass 
o
f th

ese co
n
cen

tratio
n
s w

as 
assessed

 by traw
lin

g
 surveys 

and u
n
d
erw

ater photography. 
D

ense 
co

n
cen

tratio
n
s 

o
f 

shrim
p w

ere 
observed w

ith
 

bottom
 tem

p
eratu

res 
o
f -0

,2
°, 

-0
,4

° 
and d

ep
th

s 
o
f 

240-280 m
. 

It w
as 

rev
ealed

 

th
a
t 

shrim
p larv

ae d
rifte

d
 w

ith
 th

e N
ordkap and N

orw
egian cu

rren
ts 

tow
ards 

shrim
p banks 

o
f th

e B
arent S

ea. 
R

ep
ro

d
u
ctiv

e 
p
o
te

n
tia

l 
o
f 

shrim
p co

n
cen

tratio
n
s 

in
 th

e 
open areas 

o
f th

e 
sea, 

esp
ecially

 in
 th

e eastern
 and n

o
rth

-eastern
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p
a
rts 

o
f th

e 
sea w

as 
a
t 

le
a
st 

th
ree 

tim
es 

low
er th

an
 th

e rep
ro

d
u

ctiv
e 

cap
acity

 

o
f th

e M
arm

an co
astal 

co
n
cen

tratio
n
s. 

V
isu

al 
o
b
serv

atio
n
s 

on d
istrib

u
tio

n
 

and b
eh

av
io

u
r o

f shrim
ps w

ere 
conducted from

 a self-p
ro

p
elled

 
in

h
ab

ited
 

u
n
d
erw

ater ap
p
aratu

s.

In
 w

in
ter, 

th
e 

d
en

sity
 o

f 
shrim

p a
t 

th
e bottom

 and th
e 

efficien
cy

 of 

fish
in

g
 w

ere 
low

er th
an
 in

 sum
m

er. 
In
 D

ecem
ber, 

bottom
 co

n
cen

tratio
n
s 

co
n
sisted

 

m
ainly o

f fem
ales w

ith 
eggs, 

w
hich o

rien
tated

 th
e
ir b

o
d

ies 
alo

n
g th

e 
cu

rren
t.

T
he m

ain feed
in

g
 o

b
ject 

o
f n

o
rth

ern
 shrim

ps 
in
 th

e 
B

aren
ts 

S
ea w

as 

P
o

ly
ch

aeta and E
uphausiacea.

T
he b

u
lk
 o

f 
shrim

ps m
oulted in

 M
ay-June.

In
 th

e 
co

astal 
zone 

o
f th

e K
ola p

en
in

su
la th

e 
re

su
lts 

o
f lo

n
g
-term

 

in
tro

d
u

ctio
n
 o

f k
in

g
 crab

 in
to
 
th

e B
aren

ts 
S

ea w
ere 

stu
d

ied
.







IC
E

S
C .M

.1
9
7
9
/K

:1 

A
ddendum

 
1

A
D

M
IN

IST
R

A
T

IV
E
 

R
EPO

R
T
 

- 
IR

ELA
N

D

(C
 

B 
D

u
g
g
an

)

P
e
c
te

n
 

m
ax

im
u

s

T
he 

re
se

a
rc

h
 

p
ro

g
ram

m
e 

on 
sp

a
t 

se
ttle

m
e
n
t 

an
d
 
re

la
te

d
 

h
y

d
ro

g
ra

p
h
ic

 
p

a
ra

m
e
te

rs 
c
o
n
tin

u
e
d
 

in
 

L
o
u
g
h
 

In
e
, 

a 
se

a
 

lo
u

g
h
 

o
n
 

th
e
 

so
u

th
 
c
o
a
st 

o
f 

Ire
la

n
d

. 
S

p
a
tfa

ll 
w

as 
m

uch 
le

s
s
 

a
b

u
n

d
a
n

t 
th

a
n
 

in
 

1
9

7
7

.

O
y
ste

rs 
•

T
he 

U
n
iv

e
rsity

 
o
f 

G
alw

ay
’s 

S
h
e
llfis

h
 

R
e
se

a
rc

h
 

L
a
b

o
ra

to
ry

, 
C

a
rn

a
,

C
o

. 
G

alw
ay

, 
ex

p
an

d
ed
 
th

e
ir 

w
o
rk
 

on 
a 

lo
w

-c
o
st 

m
o

llu
sc
 

h
a
tc

h
e
ry

 
u
sin

g
 
p
la

s
tic
 

tu
n
n
e
l 

g
re

e
n
h
o
u

se
s.

A
 

co
m

m
ercial 

firm
 
c
o
n
stru

c
te

d
 

21 
o
u
td

o
o
r 

p
o

n
d

s, 
a
p
p
ro

x
im

a
te

ly
 

8 
m
 

x 
8 

m
 

X 
3 

m
 

d
eep

 
fo

r 
sp

a
t 

c
o

lle
c
tio

n
. 

A
n
o
th

e
r 

firm
 

b
eg

an
 

c
o
n
s
tru

c
tio

n
 

o
f 

a 
la

rg
e
 

o
y
ste

r 
h
a
tc

h
e
ry

.

M
u
ssels

R
a
ft 

c
u
ltiv

a
tio

n
 

o
f 

m
u

sse
ls 

in
c
re

a
se

d
 

an
d
 

b
o
u
c
h
o
t 

tr
ia

ls
 

w
ere 

b
eg

u
n

.

N
ep

h
ro

p
s

T
ria

ls
 

w
ere 

c
o
n
d
u
c
te

d
 

u
sin

g
 

tra
w

ls 
o
f 

7o 
m

m
 

m
esh 

o
v
e
ra

ll 
an

d
 

th
e

 
tra

d
itio

n
a
l 

n
e
t 

o
f 

55 
m

m
 

in
 

th
e
 

w
in

g
s 

an
d
 

4$ 
m

m
 

e
lse

w
h
e
re

.
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