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m
oon 

to
 

6.4%
 

fo
r 

c
le

a
r 

sk
y

 
an

d
 
fu

ll 
m

oon. 
T

h
e 

m
eth

o
d
s 

w
ere 

co
m

p
lem

en
tary

 
fo

r 
p
o
p
u
la

tio
n

 
e
s
tim

a
te

s. 
A

d
u
lt 

h
e
rrin

g
 
p
o
p
u
la

tio
n
s 

a
re
 

a
sse

sse
d
 

fro
m
 
eg

g
 

d
e
p

o
sitio

n
 

in
 

th
e
 

p
re

v
io

u
s 

y
e
a
r 

an
d
 

new
 
re

c
ru

its
 

a
re
 
a
sse

sse
d

 
fro

m
 
th

e
ir 

p
ro

p
o
rtio

n
s 

in
 
in

itia
l 

c
a
tc

h
e
s. 

D
is

trib
u
tio

n
 

an
d

 
ab

u
n
d

an
ce
 
o

f 
h
e
rrin

g
, 

h
ak

e 
an

d
 
p
o
llo

c
k
 
a
re
 

b
y
 
d
ig

ita
l 

ech
o

 
in

te
g

ra
tio

n
, 

an
d
 
e
stim

a
te

s 
o
f 

ta
rg

e
t 

s
tre

n
g
th
 

in
 
s
itu

 
o
f 

h
e
rrin

g
, 

h
a
k
e
, 

p
o
llo

c
k
 

an
d
 
d
o
g
fish

 
a
re
 

p
la

n
n
e
d
 
fo

r 
1
9
7
6
. 

A
 
te

c
h
n
iq

u
e
 

h
a
s 

b
een

 
d
e
v
e
lo

p
e
d
 
to
 

ex
am

in
e 

c
o

n
ta

g
io

u
s 

d
is

trib
u
tio

n
 
o
f 

z
o

o
p

la
n

k
to

n
, 

u
sin

g
 

a 
new

 
p
la

n
k
to

n
 

pum
p 

fo
r 

sa
m

p
lin

g
 
w

h
ile
 

u
n

d
e
r 

w
ay 

an
d
 

a 
m

o
d

ifie
d
 
L

o
n
g
h
u
rst-H

a
rd

y
 
p
la

n
k
to

n
 
re

c
o
rd

e
r.

S
te

rn
-s

e
in

e
 
tr

ia
ls
 

a
re
 

c
o
n
tin

u
in

g
 

on 
an
 

18-m
 
v
e
s
s
e
l, 

u
sin

g
 
lo

w
-stre

tc
h
 
h
e
a
d
lin

e
 

an
d
 

0
.8

-m
 
m

esh 
in
 
th

e
 

w
in

g
s, 

an
d
 
th

e
re

 
a
re
 
p
la

n
s 

fo
r 

a 
je

t-p
ro

p
e
lle

d
 
s
k

iff. 
T

he 
5
0
-m

, 
trip

le
-p

a
ra

lle
l, 

s
te

rn
 
tra

w
le

r 
c
o
n
tin

u
e
s 

to
 
fis

h
 

c
o
m

m
e
rc

ia
lly

 
w

ith
 

m
in

o
r 

im
p
ro

v
e­

m
en

ts 
to
 

th
e
 

d
o
o
r-h

a
n
d
lin

g
 

sy
ste

m
. 

T
h
ere 

a
re
 
p
la

n
s 

to
 
te

s
t 

th
e

 
v

a
lu

e
 
o
f 

th
e
 
a
rtic

u
la

te
d
 
g
a
llo

w
s-g

a
n
try

 
o

n
 
th

is
 
v
e
s
se

l 
fo

r 
fish

in
g

 
in
 
ic

e
. 

T
h
e 

d
ia

m
o

n
d

-ty
p

e
, 

h
ig

h
-lift 

b
o
tto

m
 
tra

w
l 

h
a
s 

b
een

 
g

iv
e
n

 
lim

ite
d
 
tr

ia
ls
 

an
d
 
th

e
 

fo
o
tro

p
e
-h

a
n
d
lin

g
 
p

ro
b

le
m
 
is
 

u
n
d
e
r 

c
o
n
tro

l. 
T

h
is 

g
e
a
r 

can
 
fis

h
 

o
n
 

ro
u
g

h
e
r 

g
ro

u
n
d
s 

th
a
n
 

can
 
th

e
 
u
su

a
l 

b
o
tto

m
 

tra
w

l, 
an

d
 
it 

s
till 

lo
o

k
s 

p
ro

m
isin

g
 

fo
r 

ro
u
n
d
 
fis

h
. 

F
u
rth

e
r 

tr
ia

ls
 

a
re
 

p
la

n
n
e
d
 

in
 
c
o
o
p
e
ra

tio
n
 
w

ith
 

th
e
 
P

ro
v

in
c
e
 
o
f 

Q
u

eb
ec.

A
 
tr

ia
l 

p
la

n
n
e
d
 
fo

r 
o

ff-b
o

tto
m
 
tra

w
ls 

in
v
o
lv

e
s 

s
e
le

c
tiv

e
 

g
e
a
r 

fo
r 

sh
rim

p
 

to
 

a
v

o
id
 
b
y
-c

a
tc

h
 
o
f 

ju
v
e
n
ile
 

o
c
e
a
n
 
p
e
rc

h
. 

Im
p
ro

v
ed

 
a
c
o
u
s
tic
 
fis

h
-fin

d
in

g
 
m

eth
o

d
s 

a
re
 

re
q
u
ire

d
.

A
 

sm
a
ll 

g
ro

u
p
 

in
 

th
e
 

F
a
c
u
lty

 
o
f 

E
n
g
in

e
e
rin

g
, 

M
em

o
rial 

U
n
iv

e
rsity

 
o
f 

N
ew

fo
u
n
d
lan

d
, 

S
t. 

J
o
h
n
's

, 
h
a
s 

b
een

 
w

o
rk

in
g
 

u
n
d
e
r 

a 
re

se
a
rc

h
 
c
o

n
tra

c
t 

to
 

c
o
m

p
le

te 
d
e
v
elo

p
m

en
t 

o
f 

a 
lo

c
a
lly

 
in

v
e
n
te

d
, 

lin
e
-tra

w
l, 

b
a
itin

g
 

d
e
v
ic

e
 

a
s 

an
 

in
e
x
p
e
n
siv

e
 
fa

c
ility

 
fo

r 
in

sh
o
re

 
b

o
a
ts

. 
A
 
p
ro

to
ty

p
e
 

h
a
s 

b
een

 
c
o
n
stru

c
te

d
 

an
d
 
p
re

lim
in

a
ry
 

se
a

 
tr

ia
ls
 

u
n

d
e
rta

k
e
n

.
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D
enm

ark

(K
. 

P
o
p
p
 

M
adsen)

T
he 

fo
llo

w
in

g
 
in

v
e
s
tig

a
tio

n
s
 

w
ere 

c
o

n
tin

u
e
d
 

in
 

1
9
7
5
:

1
. 

m
esh 

s
e
le

c
tio

n
 
e
x
p
e
rim

e
n
ts 

on 
co

d
 
w

ith
 

N
y
m

p
lex 

50 
- 

3
/2

0
 

in
 
th

e
 

B
a
ltic

 
an

d
 
th

e
 

S
o
u
n
d
.

2
. 

c
a
tc

h
 
o
f 

co
d
 

an
d
 
fla

tfis
h
 

in
 

b
o
tto

m
 
tra

w
l 

in
 
re

la
tio

n
 

to
 

s
a
lin

ity
 

an
d
 

o
x
y
g
en
 
c
o

n
te

n
t 

n
e
a
r 

th
e
 

b
o
tto

m
 
in
 
th

e
 

S
o
u
n
d
.

3
. 

th
e
 
c
a
tc

h
a
b
ility

 
o

f 
N

orw
ay 

lo
b

s
te

r 
h
a
s 

b
een

 
re

la
te

d
 
to
 

o
x
y
g
en

 
c
o
n
te

n
t 

an
d
 

te
m

p
e
ra

tu
re
 
n

e
a
r 

th
e
 

b
o
tto

m
 
in
 
th

e
 
e
a
s
te

rn
 
K

a
tte

g
a
t.

F
in

la
n
d

(V
eik

k
o
 

S
jö

b
lo

m
)

N
o 

g
e
a
r 

an
d
 
b

e
h

a
v

io
u

r 
w

o
rk
 

c
o
n
d
u
c
te

d
 

in
 

1
9
7
5
.

F
ra

n
c
e

(M
arcel 

P
o
rtie

r)

C
h
a
lu

ts, 
c
h
a
lu

ta
g
e

L
'é

tu
d

e
 

d
e
s 

e
n
g
in

s 
e
t 

le
u

r 
a
d
a
p
ta

tio
n
 

au
 

co
m

p
o
rtem

en
t 

d
es 

e
sp

è
c
e
s 

e
t 

à 
la
 
n
a
tu

re
 

d
e
s 

fo
n

d
s 

a 
p
o
rté

 
p

rin
c
ip

a
le

m
e
n

t 
su

r 
le

 
d
é
v
e
lo

p
p
em

e
n
t 

d
e
s 

c
h
a
lu

ts 
d

e 
fo

n
d
 
e
t 

se
m

i-p
é
la

g
iq

u
e
s 

à 
4 

fa
c
e
s
, 

a
in

s
i 

q
u

e 
su

r 
le
 
d
e
ssin

 
d
'u

n
 

n
o

m
b

re 
im

p
o
rta

n
t 

d
e 

c
h
a
lu

ts 
p
é
la

g
iq

u
e
s 

à 
u
n
 

ou 
d

eu
x
 
b
a
te

a
u
x
, 

c
o
m

p
o
rta

n
t 

d
e
s 

g
ra

n
d
e
s 

m
a
ille

s 
à 

l'e
n
tê

tu
re

, 
en
 
p
a
rtic

u
lie

r 
p
o
u
r 

la
 

p
ê
c
h
e 

a
rtis

a
n
a
le
 

(b
a
te

a
u
x
 

d
e 

150 
à 

500 
C

V
).

L
e 

m
o
d
èle 

d
e 

c
h
a
lu

t 
se

m
i-p

é
la

g
iq

u
e
 

à 
4 

fa
c
e
s 

a 
su

b
i 

u
n

e 
m

o
d
ific

a
tio

n
 

im
p

o
rta

n
te
 

d
e 

sa
 

fa
o

e
 
in

fé
rie

u
re
 
d

e
s
tin

é
e
 

à 
le
 

re
n
d
re

 
p
iu

s 
a
p
te
 

à 
la
 

p
êch

e 
d
e
s 

p
o

isso
n
s 

d
e 

fo
n
d
 
e
t 

à 
ré

d
u
ire

 
le

s
 
a
v

a
rie

s
 

su
r 

le
s
 

fo
n
d

s 
d
u
rs 

o
u
 
s
a
le

s
. 

I
l 

co
m

p
o

rte 
d
e
s 

m
a
ille

s 
d
e 

400 
m

m
 

ou 
800 

m
m
 

(é
tiré

e
s
) 

à 
l'e

n
tê

tu
re
 
e
t 

il 
e
s
t 

u
tilis

é
 
p

rin
c
ip

a
le

m
e
n

t 
en

 
F

ra
n
c
e
 

a
v
e
c 

d
e
s 

p
an

n
eau

x
 

d
e 

fo
n
d
 
e
t 

u
n
 

g
ré

em
e
n
t 

à 
fo

u
rc

h
e
s; 

il 
e
s
t, 

p
a
r 

c
o
n
tre

, 
em

p
lo

y
é 

d
an

s 
c
e
rta

in
e
s
 

p
ê
c
h
e
rie

s 
p
a
r 

d
e
s 

n
a
v
ire

s 
é
tra

n
g
e
rs

, 
a
v
e
c 

d
e
s 

p
an

n
eau

x
 

h
y

d
ro

d
y

n
am

iq
u

es 
se

lo
n
 
la
 

te
c
h
n
iq

u
e
 

du 
c
h

a
lu

ta
g

e
 
c
o
n
trô

lé
 

q
u

i 
im

p
liq

u
e
 
l'e

m
p
lo

i 
c
o
n
sta

n
t 

d
u
 

so
n

d
e
u

r 
d

e 
c
o
rd

e
 

d
e 

d
o
s.

L
es 

c
h
a
lu

ts 
p
é
la

g
iq

u
e
s 

à 
u
n
 

o
u
 

d
eu

x
 
b
a
te

a
u
x
 

o
n
t 

g
é
n
é
ra

­
le

m
en

t 
d
e
s 

m
a
ille

s 
d
e 

800 
m

m
 
é
tiré

e
s
 

à 
l'e

n
tê

tu
re

. 
D

es 
e
s
s
a
is

 
s
a
tis

fa
is

a
n

ts
 

o
n
t 

é
té
 
e
ffe

c
tu

é
s
 

a
v
e
c 

d
e
s 

m
a
ille

s 
d

e 
1 

200 
m

m
 
e
t 

1 
600 

m
m
 
p
o
u
r 

u
n
 
c
h

a
lu

t-b
o

e
u

f.

O
n 

a 
p
o
u
rsu

iv
i 

l'a
llo

n
g
e
m

e
n
t 

d
e
s 

c
h
a
lu

ts
, 

c
e
 
q
u
i 

s
'e

s
t 

to
u

jo
u

rs 
tra

d
u
it 

p
a
r 

u
n
e 

a
m

é
lio

ra
tio

n
 

d
e 

la
 
c
a
p

tu
re

. 
S

i 
le

s 
c
h
a
lu

­
tie

r
s
 

d
e 

m
o
y
en

n
e 

p
u
issa

n
c
e
 
p
ra

tiq
u
a
n
t 

la
 

p
ê
c
h
e 

p
é
la

g
iq

u
e
 

d
u
 

h
a
re

n
g
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e
t 

du 
m

aq
u
ereau

 
re

m
o
rq

u
e
n
t 

g
é
n
é
ra

le
m

e
n
t 

le
u

r 
c
h
a
lu

t 
à 

d
e
s 

v
ite

s
s
e
s

 
d

e 
3
,7
 

a 
4
,2
 

n
o
e
u
d
s, 

o
n
 
s
'e

s
t 

a
p
e
rç

u
 
p
a
r 

c
o

n
tre

 
q
u
e
, 

p
o
u
r 

la
 

c
a
p
tu

re
 

d
e 

c
e
rta

in
e
s
 

e
sp

è
c
e
s 

p
é
la

g
iq

u
e
s 

te
lle

 
la
 

s
a
rd

in
e
, 

d
e
s 

v
ite

s
s
e
s
 

d
e 

tra
in

e
 

d
e 

4 
à 

5 
n
o
eu

d
s 

m
inim

um
 
é
ta

ie
n
t 

n
é
c
e
s
s
a
ire

s
. 

A
u
ssi 

d
e
s 

tra
in

s
 

d
e 

p
ê
c
h
e 

(en
sem

b
le 

p
an

n
eau

x
 
- 

c
h
a
lu

ts) 
o
n
t-ils

 
é
té
 
a
d
a
p
té

s 
à 

la
 

fo
rc

e
 
m

o
tric

e
 

d
e
s 

n
a
v
ire

s 
p
o
u
r 

ê
tre

 
rem

o
rq

u
és 

à 
d
e
s 

v
ite

s
s
e
 

é
g

a
le

s 
o

u
 
su

p
é
rie

u
re

s 
à 

5 
n
o
e
u
d
s.

P
arm

i 
le

s
 

e
sp

è
c
e
s 

q
u
i 

so
n
t 

e
x
p
lo

ité
e
s 

en
 
c
h
a
lu

ta
g
e

 
p
é
la

g
iq

u
e
, 

c
ito

n
s
 
o
u
tre
 
le

s
 

p
o

isso
n

s 
b
le

u
s
, 

h
a
re

n
g
, 

m
aq

u
ereau

, 
s
p
ra

t, 
a
n
c
h
o
is, 

s
a
rd

in
e
, 

d
e
s 

p
ê
c
h
es 

o
c
c
a
sio

n
n
e
lle

s 
m

a
is 

d
e 

p
iu

s 
en

 
p
iu

s 
fré

q
u
e
n
te

s 
d
e 

m
o

ru
e, 

m
e
rla

n
, 

lie
u
 
n
o
ir, 

lie
u
 

ja
u
n
e
, 

d
o

ra
d

e
, 

m
u

le
t, 

b
a
r.E

n
fin

, 
sig

n
a
lo

n
s 

q
u
e 

d
e
s 

c
h
e
rc

h
e
u
rs 

fra
n

ç
a
is
 
e
t 

a
lle

m
a
n
d
s 

o
n

t 
c
o
lla

b
o
ré
 

à 
u
n
e 

e
x

p
é
rie

n
c
e
 

d
e 

p
ê
c
h
e 

p
é
la

g
iq

u
e
 

d
u
 
k
r
ill, 

au
 

la
rg

e
 

d
e
s 

A
ç
o
re

s, 
à 

b
o
rd
 

d
u
 
W

a
lte

r 
H

erw
ig
 
e
t 

d
'u

n
 
c
h

a
lu

tie
r 

d
e 

p
ê
c
h
e 

a
rtis

a
n
a
le
 
d
'u

n
 
p
o
rt 

d
e 

B
re

ta
g
n
e
 

su
d
.

E
n 

c
e
 
q
u
i 

c
o

n
c
e
rn

e 
le
 

c
h
a
lu

ta
g
e
 

s
tric

te
m

e
n
t 

b
e
n
th

iq
u
e
, 

o
n
 
p
e
u
t 

n
o

te
r 

q
u
e 

le
s
 
c
h

a
lu

tie
rs
 

d
e 

p
ê
c
h
e 

in
d

u
s
trie

lle
 

e
m

p
lo

ie
n

t, 
d
a
n
s 

la
 
m

a
je

u
re
 
p
a
rtie

 
d
e
s 

c
a
s
, 

d
e
s 

c
h

a
lu

ts 
d
e 

fo
n
d
 
tra

d
itio

n
n
e
ls

 
c
o
m

p
o
rta

n
t 

d
e
s 

m
a
ille

s 
d

e 
120 

ou 
140 

m
m
 

à 
l'e

n
tê

tu
re

. 
C

e 
n

'e
s
t 

q
u
'e

x
c
e
p
tio

n
n
e
lle

m
e
n
t 

q
u

'ils
 
u
tilis

e
n
t 

d
e
s 

c
h
a
lu

ts 
d
e 

fo
n
d
 

à 
g

ra
n

d
e
 
o
u
v
e
rtu

re
 
v
e
rtic

a
le

.

P
a
r 

c
o
n
tre

, 
c
e
s 

c
h
a
lu

ts 
d

e 
fo

n
d
 

à 
2 

fa
c
e
s 

à 
g

ra
n

d
e

 
o
u
v
e
rtu

re
 
v
e
rtic

a
le
 
e
t 

le
 

g
ré

em
e
n
t 

à 
fo

u
rc

h
e
s 

so
n
t 

trè
s
 

ré
p

a
n
d
u
s 

p
arm

i 
le

s
 

b
a
te

a
u
x
 

d
e 

100 
à 

800 
C

V
.

L
e 

te
x
tile

 
le
 
p
iu

s 
u

tilis
é
 

p
o
u
r 

la
 
c
o
n
s
tru

c
tio

n
 
d
e
s 

c
h
a
lu

ts 
e
s
t 

le
 

p
o
ly

a
m

id
e 

- 
en
 
p
a
rtic

u
lie

r 
le

s 
p

o
c
h

es 
so

n
t 

to
u

jo
u
rs 

ré
a
lis

é
e
s
 

a
v
e
c 

c
e
 
m

a
té

ria
u
.

S
en

n
es 

à 
th

o
n

D
ep

u
is 

3 
a
n
s, 

m
a
in

te
n
a
n
t, 

n
o
u
s 

e
ffe

c
tu

o
n
s 

d
e
s 

m
e
su

re
s 

su
r 

le
s
 

se
n

n
e
s 

é
q

u
ip

a
n

t 
le

s
 

n
o
u
v
eau

x
 
th

o
n
ie

rs-se
n
n
e
u
rs 

lo
rsq

u
e

 
c
e
u
x
-c

i 
e
ffe

c
tu

e
n
t 

le
u

rs
 
e
s
s
a
is
 

au
 

la
rg

e
 

d
e
s 

c
ô

te
s 

b
re

to
n
n
e
s. 

I
l 

s
'a

g
it, 

à 
l'a

id
e
 
d
'u

n
 

b
ath

y
k
y
m

o
g
rap

h
e 

e
t 

d
e 

p
lu

s
ie

u
rs
 

tu
b

e
s 

d
e 

K
e
lv

in
, 

d
e 

m
e
su

re
s 

d
e 

v
ite

s
s
e
 

d
e 

p
lo

n
g
é
e
 

d
e
s 

se
n

n
e
s 

e
t 

d
e 

te
n
u
e

 
d
e 

la
 
ra

lin
g
u
e
 
in

fé
rie

u
re
 
p
e
n
d
a
n
t 

le
 
v
ira

g
e
 

d
e 

la
 
c
o
u
lis

s
e
. 

L
es 

p
ro

fo
n
d
e
u
rs 

a
tte

in
te

s
 

p
a
r 

le
s
 

se
n

n
e
s 

so
n
t 

d
e 

p
iu

s 
en
 
p

iu
s 

im
p

o
r­

ta
n
te

s
 

: 
e
n

v
iro

n
 

100 
m

, 
c
e
c
i 

e
s
t 

d
û
 

à 
u
n
e 

a
u
g
m

e
n
ta

tio
n
 

d
e 

la
 

h
a
u

­
te

u
r 

d
e
s 

f
ile

ts
 

en
 

n
o
m

b
re 

d
e 

m
a
ille

s 
a
in

s
i 

q
u
'à
 

u
n
 

ch
an

g
em

en
t 

d
e
s 

ra
p
p
o
rts 

d
'a

rm
em

e
n
t 

(q
u

i 
p

a
sse

 
fréq

u
em

m
en

t 
d

e 
0

,8
0
 

a 
0
,7

0
 
m

a
ille

s 
o
u
v
e
rte

s 
au
 
c
a
rré

).

lig
n
e
s
 

à 
th

o
n
 

:

U
n 

sy
stè

m
e 

m
écan

iq
u
e 

d
e 

d
é
h

a
la

g
e
 

d
e
s 

lig
n
e
s
 

à 
th

o
n
 

a 
é
té
 

m
is 

au
 
p
o
in

t. 
L

es 
e
s
s
a
is
 

en
 

m
er 

d
'u

n
e
 

an
n

ex
e 

a
in

s
i 

é
q
u
ip

é
e
, 

e
ffe

c
tu

é
s
 

en
 

1975 
n
'o

n
t 

p
a
s 

é
té
 
c
o
n
c
lu

a
n
ts, 

en
 
p
a
rtic

u
lie

r 
la
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lo
n
g
u
e
u
r 

d
u
 
n
a
v
ire

 
tra

în
e
u
r 

n
e 

d
o

it 
sa

n
s 

d
o
u
te
 

p
a
s 

to
m

b
er 

a
u

- 
d

e
sso

u
s 

d
'u

n
 
c
h

iffre
 

m
in

im
u
m

, 
c
e 

q
u

i 
p

o
u

rra
it 

s
'e

x
p
liq

u
e
r 

p
a
r 

d
e
s 

p
h

én
o

m
èn

es 
d

'é
c
o

u
le

m
e
n

t. 
L

'a
n
n
e
x
e
 

e
x
p
é
rim

e
n
té

e
 

au
 
c
o
u
rs 

d
e 

la
 

cam
p
ag

n
e 

1
9
7
5
 
m

e
su

ra
it 

m
o
in

s 
d
e 

12 
m
 

d
e 

lo
n
g
u
e
u
r.

P
a
r 

c
o
n
tre

, 
le

s
 
e
s
s
a
is
 

o
n

t 
m

o
n
tré
 
la
 
p

o
s
s
ib

ilité
 

d
'a

c
c
ro

ître
 

d
e 

m
a
n

iè
re
 
s
u
b

s
ta

n
tie

lle
 
le
 

ta
u
x
 

d
e 

p
ris

e
 

en
 
a
llo

n
­

g
e
a
n
t 

n
e
tte

m
e
n
t 

le
s
 

lig
n
e
s
 

d
e 

tra
în

e
 
e
t 

le
 

b
a
s 

d
e 

lig
n
e
 

en
 

n
y
lo

n
. 

L
e 

sy
stèm

e 
d

e 
d
é
h
a
la

g
e
 

h
y
d
ra

u
liq

u
e
 

re
n
d
 
p
o
s
s
ib

le
 

u
n
e 

te
lle

 
m

an
o
eu

v
re 

sa
n
s 

m
o
d
ific

a
tio

n
 

d
e 

l'e
n
se

m
b
le
 

d
u
 

g
ré

e
m

e
n
t.

S
é
le

c
tiv

itéA
u
cu

n
e 

e
x
p
é
rie

n
c
e
 

d
e 

s
é
le

c
tiv

ité
 
n
'a
 
é
té
 
ré

a
lis

é
e
 

en
1

9
7
5
.

B
a
ssin

s 
d

'e
s
s
a
i 

- 
m

a
q
u
e
tte

s

C
e
tte
 

an
n
ée 

a 
v
u
 

se
 
te

rm
in

e
r 

la
 
c
o
n
stru

c
tio

n
 
d

'u
n

 
b
a
ssin

 
d

'e
s
s
a
i 

d
e 

c
h
a
lu

ts 
à 

L
o
rie

n
t. 

C
e 

b
a
ssin

 
a 

é
té
 
ré

a
lis

é
 

su
r 

le
 

m
êm

e 
p
rin

c
ip

e
 

q
u
e 

c
e
lu

i 
d
e 

B
o
u
lo

g
n
e
-su

r-M
e
r. 

C
o
n
stru

it 
en
 
b
é
to

n
, 

se
s 

c
ô
te

s 
in

té
rie

u
re

s
 

so
n
t 

:

la
rg

e
u
r 

2
,6

0
 

m
 

. 
h
a
u
te

u
r 

d
'e

a
u
 

1
,7

0
 

m

lo
n
g
u
e
u
r 

p
ra

tiq
u
e
 

14 
m

L
a 

v
ite

s
s
e
 

d
u
 
c
o
u
ra

n
t 

d
'e

a
u
 
p
e
u
t 

a
tte

in
d
re
 

1
,2

0
 
m

/s. 
L

es 
m

a
q
u
e
tte

s 
q

u
i 

p
e
u
v
e
n
t 

ê
tre

 
e
ssa

y
é
e
s 

so
n
t 

ré
a
lis

é
e
s
 

à 
d
e
s 

é
c
h
e
lle

s 
c
o
m

p
rise

s 
e
n
tre

 
1
/1

0
 
e
t 

1
/3

0
 

em
e. 

N
o
u
s 

a
llo

n
s
 
a
in

s
i 

y 
te

s
te

r 
trè

s
 
p
ro

c
h
a
i­

n
em

en
t 

la
 
m

a
q
u
e
tte
 
d

'u
n
 
c
h
a
lu

t 
4 

fa
c
e
s 

à 
la

n
g
o
u
stin

e
 
e
t 

c
e
lle

 
d
'u

n
 

c
h
a
lu

t 
p
é
la

g
iq

u
e
 

à 
c
o
rd

e
s.

U
n 

p
ro

g
ram

m
e 

d
e 

c
o
lla

b
o

ra
tio

n
 
fra

n
c
o
-so

v
ié

tiq
u
e
 

d
a
n
s 

le
 

d
o
m

ain
e 

d
e
s 

é
tu

d
e
s 

d
'e

n
g
in

s
 
e
t 

d
e 

co
m

p
o
rtem

en
t 

d
u
 
p

o
isso

n
, 

é
la

b
o

ré
 

en
 

1974 
m

ais 
q

u
i 

n
'a
 

p
a
s 

p
u
 
ê
tre

 
ré

a
lis

é
 

en
 

1
9
7
5
, 

d
e
v
ra

it 
se
 
tr

a
­

d
u
ire

 
en
 

1
9
7
6
 

p
a
r 

d
e
s 

e
s
s
a
is
 

en
 

com
m

un 
d
e 

m
a
q

u
e
tte
 

d
e 

d
iffé

re
n

t 
ty

p
e
s 

d
e 

c
h
a
lu

t, 
à 

la
 
fo

is
 

en
 
b
a
ssin

 
e
t 

d
a
n
s 

u
n
 

la
e
 

- 
e
t 

p
a
r 

d
e
s 

o
b

se
rv

a
tio

n
s 

so
u

s-m
a
rin

e
s 

d
e
s 

e
n

g
in

s 
g
ra

n
d
e
u
r 

n
a
tu

re
 

à 
la
 

m
er.

B
a
te

a
u
x
 

d
e 

p
ê
c
h
e
 
- 

am
én

ag
em

en
ts

D
an

s 
le
 

d
o
m

ain
e 

d
e 

la
 

p
ê
c
h
e 

in
d

u
s
trie

lle
, 

o
n
 

a 
a
s
s
is

té
 

en
 

1
9
7
5
 

au
 

d
é
v

e
lo

p
p

e
m

en
t 

d
e
s 

ta
m

b
o
u
rs 

e
n
ro

u
le

u
rs, 

p
o
u
r 

le
s
 
c
h
a
lu

ts 
p
é
la

g
iq

u
e
s. 

C
e 

so
n

t 
g
é
n
é
ra

le
m

e
n
t 

d
e
s 

tam
b

o
u

rs 
d
e 

g
ra

n
d
e 

c
a
p

a
c
ité

 
e
n
tra

în
é
s
 
p
a
r 

d
e
s 

m
o
te

u
rs 

p
u
is

sa
n

ts.
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E
n 

c
e
 
q

u
i 

c
o

n
c
e
rn

e
 

la
 

p
êch

e 
a
rtis

a
n
a
le

, 
le

s
 

tam
b

o
u
rs 

so
n
t 

g
é
n
é
ra

le
m

e
n
t 

u
tilis

é
s
 

p
o
u
r 

la
 

m
an

o
eu

v
re 

d
e
s 

c
h
a
lu

ts
 

d
e 

fo
n

d
. 

L
'e

n
tra

în
e
m

e
n
t 

d
e 

c
e
s 

tam
b
o
u
rs 

se 
f
a
it 

s
o
it 

p
a
r 

l'in
te

rm
é
d

ia
ire

 
d

'u
n
 
c
a
b
le

, 
s
o
it 

d
'u

n
 
m

o
te

u
r 

h
y

d
ra

u
liq

u
e
.

S
u
r 

ce 
ty

p
e
 

d
e 

n
a
v
ire

, 
le

s
 

tu
y
è
re

s 
so

n
t 

d
e 

p
iu

s 
en
 
p
iu

s 
fréq

u
em

m
en

t 
im

p
la

n
té

e
s 

lo
rs
 

d
e 

la
 
c
o
n
stru

c
tio

n
.

S
ig

n
a
lo

n
s 

u
n
 

d
é
v
e
lo

p
p
e
m

en
t 

d
e 

l'u
tilis

a
tio

n
 

d
u
 

so
n
d

e
u

r 
d
e 

c
o

rd
e
 

d
e 

d
o
s 

p
a
r 

le
s 

b
a
te

a
u
x
 

d
e 

c
e
tte

 
c
a
té

g
o
rie

.

I
l 

e
s
t 

à 
n
o
te

r 
é
g
a
le

m
e
n
t, 

en
 
M

é
d

ite
rra

n
é
e
, 

le
 
d

é
v

e
lo

p
­

p
em

en
t 

d
e 

la
 
c
o
n
s
tru

c
tio

n
 
p
la

stiq
u
e
 
d
'u

n
ité

s
 

d
e 

22 
à 

25 
m

, 
c
h
a
lu

­
tie

rs
 

ou 
se

n
n
e
u
rs.

P
êch

e 
é
le

c
triq

u
e

L
es 

é
tu

d
e
s 

e
n
tre

p
ris

e
s
 

à 
l'I.S

.T
.P

.M
. 

su
r 

le
 

c
o
m

p
o
rte

­
m

en
t 

d
e
s 

p
o

isso
n

s 
d

a
n

s 
u
n
 

cham
p 

é
le

c
triq

u
e
 

o
n

t 
é
té
 
ré

a
lis

é
e
s

 
ju

sq
u
'e

n
 

1
9
7
4
 
s
o
it 

d
a
n

s 
d
e
s 

rig
o
le

s
 

e
x
p
é
rim

e
n
ta

le
s, 

s
o
it 

d
a
n
s 

d
e
s 

b
a
c
s 

d
e 

d
im

e
n
sio

n
 
ré

d
u

ite
 
e
t 

p
eu
 

p
ro

fo
n
d

s. 
L

es 
ré

a
c
tio

n
s
 

d
e 

fu
ite

 
q

u
'a

u
ra

ie
n

t 
p

u
 
m

a
n
ife

ste
r 

le
s
 

p
o

isso
n

s 
n
'a

p
p
a
ra

is
s
e
n
t 

d
o

n
c 

p
a
s 

a
v
e
c 

n
e
tte

té
 
c
a
r 

e
lle

s
 
é
ta

ie
n
t 

le
 
p
iu

s 
so

u
v
e
n
t 

m
asq

u
ées 

o
u
 
p
e
rtu

r­
b
é
e
s 

p
a
r 

la
 

p
ro

c
h
e
 

p
ré

se
n

c
e
 

d
e
s 

p
a
ro

is 
d
e
s 

d
iffé

re
n
ts
 

b
a
c
s. 

D
e 

p
iu

s
, 

le
s
 

co
m

p
o
rtem

en
ts 

é
ta

ie
n
t 

se
u
le

m
e
n
t 

o
b
se

rv
é
s 

d
an

s 
d
e
s 

co
u
ch

es 
d
'e

a
u
 
h
o
riz

o
n
ta

le
s 

d
e 

fa
ib

le
s
 
é
p
a
is

se
u
rs.

A
fin

 
d

e 
c
o
m

p
lé

te
r 

c
e
s 

o
b

se
rv

a
tio

n
s 

p
o
u
r 

d
é
te

rm
in

e
r 

q
u

e
ls 

so
n
t 

le
s
 
s
tim

u
li 

su
ffisa

m
m

e
n

t 
c
o
e
rc

itifs
 

p
o
u
r 

ê
tre

 
u
tilis

a
b
le

s
 

d
a
n
s 

u
n
 

sy
stèm

e 
d
e 

p
ê
c
h
e 

p
a
r 

lu
m

iè
re

, 
cham

p 
é
le

c
triq

u
e
 
e
t 

p
o
m

p
e, 

d
e 

n
o
u
v
e
lle

s 
e
x

p
é
rie

n
c
e
s 

o
n
t 

é
té
 
e
ffe

c
tu

é
e
s
 

en
 

1
9
7
5
. 

E
lle

s 
o
n
t 

e
s
se

n
tie

lle
m

e
n
t 

p
o
rté

 
su

r 
d
e
s 

s
a
rd

in
e
s
, 

S
a
rd

in
a
 
p

ilc
h

a
rd

u
s 

(W
A

LB
A

U
M

), 
d

e 
1
3
,5
 

cm
 

d
e 

lo
n
g
. 

L
a 

p
u
issa

n
c
e
 
é
le

c
triq

u
e
 

d
u
 
g
é
n
é
ra

te
u
r 

d
o
n
t 

n
o
u
s 

d
isp

o
sio

n
s, 

n
e 

n
o
u
s 

a 
p
a
s 

p
e
rm

is 
d
e 

tra
v
a
ille

r 
à 

u
n
e 

é
c
h

e
lle
 
s
u

ffi­
sam

m
en

t 
g

ra
n

d
e
 

d
a
n

s 
u
n
 

v
o
lu

m
e 

d
'e

a
u
 

d
e 

m
er 

à 
tro

is
 

d
im

e
n

sio
n

s. 
N

ous 
a
v

o
n

s 
d

o
n

c 
d
'a

b
o
rd
 

o
p
é
ré
 

d
a
n
s 

u
n
 

"b
ac 

h
o

riz
o

n
ta

l"
 

a
v
ec
 

u
n
e 

h
a
u
te

u
r 

d
'e

a
u
 
ré

d
u
ite
 

(4 
m
 

x
 

2 
m
 

x 
0

,2
5
 

m
) 

p
u
is 

d
a
n
s 

u
n
 

"b
ac 

v
e
rtic

a
l"

 
c
o

n
te

n
a
n
t 

u
n
e 

tra
n

c
h

e
 
d
'e

a
u
 
re

la
tiv

e
m

e
n

t 
p
ro

fo
n
d
e
, 

m
a
is 

d
e 

fa
ib

le
 

la
rg

e
u
r 

(3
,5

0
 

m
 

x 
1

,1
0
 

m
 

x 
0

,2
5
 

m
). 

I
l 

a 
a
in

s
i 

é
té
 
p
o
s
s
ib

le
 

d
e 

d
é
te

rm
in

e
r, 

en
 

fo
n
c
tio

n
 

d
e 

la
 

fré
q
u
e
n
c
e
 
e
t 

d
e 

la
 

d
u

ré
e
 

d
e
s 

im
p
u
l­

s
io

n
s, 

le
s
 
g

ra
d

ie
n

ts 
d

e 
p

o
te

n
tie

l 
n
é
c
e
s
s
a
ire

s 
p
o
u
r 

p
ro

v
o
q
u
e
r 

d
e
s 

ta
x
ie

s
 

a
n
o
d
iq

u
e
s 

ré
e
lle

m
e
n

t 
c
o
e
rc

itiv
e
s
.

E
n 

1
9
7
6
, 

u
n
 
p
ro

je
t 

d
e 

p
ê
c
h
e 

p
a
r 

lu
m

iè
re

, 
cham

p 
é
le

c
triq

u
e

 
e
t 

pom
pe 

d
e
v
ra

it 
ê
tre

 
p
ro

p
o
sé

. 
I
l 

re
s
te
 

se
u
le

m
e
n
t 

à 
d
é
te

rm
in

e
r 

su
r 

u
n
e 

m
a
q

u
e
tte

, 
à 

p
a
rtir 

d
e
s 

ré
s
u

lta
ts
 

o
b
te

n
u
s 

en
 

1
9
7
5
, 

le
s
 
c
a
ra

c
té

­
ris

tiq
u

e
s
 

à 
d

o
n

n
e
r 

au
 

sy
stèm

e 
d
'é

le
c
tro

d
e
s
 

p
o
u
r 

q
u
'il 

p
ré

se
n
te
 

la
 

m
e
ille

u
re
 
e
ffic

a
c
ité

 
p
o
s
s
ib

le
.
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A
c
o
u
stiq

u
e

E
n 

1
9
7
5
, 

7 
cam

p
ag

n
es 

d
e 

c
a
rto

g
ra

p
h
ie
 
a
c
o

u
stiq

u
e
 

o
n
t 

é
té

 
e
ffe

c
tu

é
e
s
 

d
a
n

s 
le
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e
 

c
a
se
 
o
f 

so
le
 
it 

w
as 

a
iso

 
p
o
s
sib

le
 

to
 
c
a
tc

h
 

m
o

re 
la

rg
e
-siz

e
d
 
fis

h
 

b
y
 

m
ean

s 
o
f 

th
e
 

u
se
 

o
f 

s
e
le

c
te

d
 
v
o
lta

g
e
s 

an
d
 

fre
q

u
e
n

c
ie

s.

A
 
re

se
a
rc

h
 
v
e
s
se

l 
c
ru

is
e
 

to
 
th

e
 
A

z
o
re

s 
w

as 
u
n
d
e
rta

k
e
n

 
to
 

d
e
v
e
lo

p
 
g
e
a
r 

te
c
h
n
iq

u
e
s 

fo
r 

c
a
tc

h
in

g
 
e
u
p
h
a
u
siid

s 
in
 
p

re
p

a
ra

­
tio

n
 
fo

r 
th

e
 

G
erm

an 
1
9
7
5
/7

6
 
A

n
ta

rc
tic

 
E

x
p
e
d
itio

n
.

T
he 

d
e
v
elo

p
m

e
n
t 

o
f 

a 
sh

ip
b

o
rn
 
d

a
ta
 
a
c
q
u
is

itio
n
 

sy
ste

m
 

w
as 

c
o

n
tin

u
e
d
 

in
 

1
9
7
5
. 

N
ew
 

co
m

p
o
n
en

ts 
w

ere 
te

s
te

d
 
to
 

o
b
ta

in
 

d
a
ta
 

su
c
h
 
a
s 

fo
r 

sp
e
e
d

, 
th

ru
s
t, 

w
arp

 
lo

a
d
 

an
d
 
h

e
ig

h
t 

an
d
 
w

id
th

 
o
f 

th
e
 
n
e
t 

o
p

e
n

in
g

. 
T

he 
p
u
n
ch

ed
 
ta

p
e
s 

w
ere 

p
a
rtia

lly
 
p
ro

c
e
sse

d
 

a
b
o

a
rd
 

a 
re

se
a
rc

h
 
v
e
s
se

l 
b
y
 

a 
H

P 
2100 

c
o

m
p
u

ter.

N
et 

M
a
te

ria
ls

A
li 

m
id

w
ate

r 
tra

w
ls 

an
d
 
a
b
o
u
t 

90%
 

o
f 

th
e
 

b
o
tto

m
 
tra

w
ls 

m
a
n
u
fa

c
tu

re
d
 
in
 
th

e
 

F
e
d
e
ra

l 
R

e
p
u
b
lic
 

a
re
 

m
ade 

o
f 

p
o

ly
a
m

id
e
. 

T
he 

re
m

a
in

in
g
 

10%
 

o
f 

th
e
 

b
o
tto

m
 
tra

w
ls 

a
re
 

m
ade 

o
f 

p
la

ite
d
 
p

o
ly

e
th

y
le

n
e

 
y
a
rn

s.

D
e
sp

ite
 
c
o
n
tin

u
a
lly

 
ris

in
g
 
p
ric

e
s
 

fo
r 

n
e
t 

m
a
te

ria
ls

, 
th

e
 
e
x
tra

 
stro

n
g
 

co
d

en
d
 
n
e
ttin

g
 
y

a
rn

s 
(R
 

14 
- 

18 
k
te

x
) 

now
 

p
re

v
a
il 

in
 
b
o
tto

m
 
tra

w
ls

.

T
he 

c
o
o
p
e
ra

tio
n
 
w

ith
 
n
a
tio

n
a
l 

an
d
 
in

te
rn

a
tio

n
a
l 

b
o

d
ie

s 
c
o

n
c
e
rn

e
d
 
w

ith
 
n
e
t 

m
a
te

ria
ls 

an
d
 
s
ta

n
d
a
rd

is
a
tio

n
 
o
f 

te
s
tin

g
 

m
eth

o
d

s 
w

as 
c
o
n
tin

u
e
d
.

R
e
sea

rc
h
 

w
as 

s
ta

rte
d
 

to
 

d
e
te

rm
in

e
 

th
e
 

c
a
u
se

(s) 
o
f 

th
e

 
d

e
c
re

a
sin

g
 
e
la

s
tic

ity
 
o

f 
m

id
w

ate
r 

tra
w

l 
n
e
ttin

g
 
y
a
rn

s 
w

ith
 

u
se 

in
 
fis

h
in

g
 
o

p
e
ra

tio
n

s
.

S
e
le

c
tiv

ity
 
E

x
p
e
rim

e
n
ts

In
 

a
c
c
o

rd
a
n

c
e
 
w

ith
 
C

.R
es. 

1
9
7
4
/4

:1
8
, 

c
o
m

p
a
ra

tiv
e

 
s
e
le

c
tiv

ity
 
e
x
p
e
rim

e
n
ts 

w
ith

 
a 

1
4

0
-ft, 

b
o
tto

m
 
tra

w
l 

an
d
 

a 
fo

u
r- 

p
a
n
e
l 

m
id

w
ate

r 
tra

w
l 

o
f 

1
0
0
0
 

m
esh

es 
c
irc

u
m

fe
re

n
c
e
 
a
t 

4
0
-cm

 
m

esh
 

le
n
g
th
 
w

ere 
c
a
rrie

d
 
o
u
t 

in
 
A

p
ril 

1
9
7
5
 

in
 

S
u
b
a
rea

 
I. 

T
he 

d
a
ta

 
o

b
ta

in
e
d
 

do 
n
o
t 

show
 

a 
d

iffe
re

n
c
e
 

b
etw

een
 

th
e
 

co
d
 
s
e
le

c
tio

n
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fa
c
to

rs
 

d
e
riv

e
d
 

fro
m
 
th

e
 

tw
o 

ty
p

e
s 

o
f 

tra
w

ls
. 

In
 
th

e
 

c
a
se
 

o
f 

h
a
d

d
o

c
k

, 
h
o
w

ev
er, 

th
e
 

b
o
tto

m
 
tra

w
l 

e
x
p
e
rim

e
n
ts 

re
s
u
lte

d
 
in
 

a 
h
ig

h
e
r 

s
e
le

c
tio

n
 
fa

c
to

r 
(3

,4
9
) 

th
a
n
 
th

e
 

m
id

w
ate

r 
tra

w
l 

e
x
p
e
ri­

m
en

ts 
(3

,0
6

). 
A
 

c
o
m

p
ariso

n
 

o
f 

th
e
 

le
n
g
th
 
c
o

m
p

o
sitio

n
s 

o
f 

th
o
se

 
c
a
tc

h
e
s 

w
h

ich
 
w

ere 
m

ade 
w

ith
in
 

a 
s
h
o
rt 

p
e
rio

d
 

o
n
 

th
e
 

sam
e 

fis
h

in
g
 

g
ro

u
n

d
 

sh
o

w
s 

th
e
 

b
o
tto

m
 
tra

w
l 

to
 
c
a
tc

h
 
re

la
tiv

e
ly

 
m

o
re 

sm
a
ll-siz

e
d
 

co
d
 

an
d
 

h
ad

d
o
ck
 

th
a
n
 

th
e
 
p
e
la

g
ic
 
tra

w
l.

E
x
p
e
rim

e
n
ts 

c
a
rrie

d
 
o
u
t 

in
 

N
o
v
em

b
er 

1975 
w

ith
 

FR
V

 
SO

LEA
 

in
 

th
e
 

F
eh

m
arn

 
B

e
lt 

(B
a
ltic

) 
y

ie
ld

e
d
 

a 
co

d
 
s
e
le

c
tio

n
 

fa
c
to

r 
o

f 
2
,3

0
 

fo
r 

a 
s
in

g
le

-b
ra

id
e
d
, 

b
o
tto

m
 
tra

w
l, 

PA
 

co
d

en
d
 
o

f 
1
1
0

-m
m
 

m
esh 

o
p
e
n
in

g
. 

T
h
is 

fa
c
to

r 
is
 

m
uch 

lo
w

e
r 

th
a
n
 

th
e
 

fa
c
to

rs
 

fo
u
n
d
 

a
b

o
a
rd
 
P

o
lish

 
an

d
 

G
erm

an 
re

se
a
rc

h
 
v

e
s
se

ls 
d

u
rin

g
 

th
e

 
p
e
rio

d
 

1
9

7
2

/7
4
 

(2
,8

2
 

to
 

3
,4

3
).

T
h
e 

re
se

a
rc

h
 

p
ro

g
ram

 
fo

r 
1976 

in
c
lu

d
e
s 

s
e
le

c
tiv

ity
 

e
x
p
e
rim

e
n
ts 

o
n
 
re

d
fis

h
. 

S
p

e
c
ia

l 
a
tte

n
tio

n
 
w

ill 
b
e 

p
a
id
 
to
 

th
e

 
p
ro

b
le

m
 
o

f 
m

esh
ed
 
fis

h
.

F
ish

 
B

e
h
a
v
io

u
r, 

N
o
ise 

M
easu

rem
en

ts

F
ish

 
re

a
c
tio

n
s
 

d
u

rin
g
 

tra
w

lin
g
 
w

ere 
o
b
se

rv
e
d
 

b
y
 

m
ean

s 
o

f 
v
a
rio

u
s 

ech
o
 

so
u

n
d

in
g
 

e
q
u
ip

m
e
n
t 

d
u

rin
g
 

co
m

m
ercial 

an
d

 
re

se
a
rc

h
 
c
ru

is
e
s
 

an
d
 

b
y
 
s
k
in

-d
iv

e
rs
 

d
u

rin
g
 

m
o

d
el 

te
s
ts
 
w

ith
 

tra
w

ls 
in
 

th
e
 
B

a
ltic

.

N
o
ise 

w
as 

m
easu

red
 
w

h
ile
 

to
w

in
g
 

a 
m

id
w

ate
r 

tra
w

l 
o
f 

1000 
m

esh
es 

c
irc

u
m

fe
re

n
c
e
 
a
t 

4
0
-cm

 
m

esh
 
o
p
e
n
in

g
. 

A
 

h
ig

h
 

a
m

p
litu

d
e
 

o
f 

v
ib

ra
tio

n
s
 
a
t 

fre
q
u
e
n
c
ie

s 
b
elo

w
 

200 
H

z 
w

as 
o

b
se

rv
e
d

.

Ic
e
la

n
d

(G
. 

T
h
o
rste

in
sso

n
)

T
he 

e
x
p
e
rim

e
n
ts 

w
ith
 
s
e
le

c
tiv

e
 

p
raw

n
 
tra

w
ls 

w
ere 

c
o
n
tin

u
e
d

. 
In
 
s
p
ite

 
o

f 
g
o
o
d
 
re

s
u
lts

 
re

g
a
rd

in
g
 
th

e
 
c
o
n
se

rv
a
tio

n
 

o
f 

u
n
d
e
rsiz

e
d
 
fis

h
, 

th
is
 

g
e
a
r 

h
a
s 

n
o

t 
b
een

 
a
c
c
e
p

te
d
 

b
y
 

th
e

 
fish

e
rm

e
n
 

d
u
e 

to
 
its

 
c
o
m

p
le

x
ity
 

in
 

u
se
 

an
d
 
re

p
a
ir. 

T
h

e
re

fo
re

, 
tr

ia
ls
 
w

ith
 

p
raw

n
 

tra
w

ls
, 

w
ith
 
s
h
o
rte

r 
w

in
g
s, 

w
h
ich

 
p
o
ssib

ly
 

c
o

u
ld
 

re
d
u
c
e
 

th
e
 
c
a
tc

h
 
o
f 

sm
a
ll 

fis
h
, 

h
av

e 
b
een

 
s
ta

rte
d
. 

S
o 

fa
r, 

re
s
u
lts

 
a
re
 

in
c
o

n
c
lu

siv
e
.

A
n 

e
x

p
e
rim

e
n

t 
w

ith
 
b
ig

g
e
r 

m
esh

es 
in
 
th

e
 

p
raw

n
 
tra

w
ls 

w
as 

c
a
rrie

d
 
o

u
t 

o
ff 

th
e
 

n
o
rth

w
e
st 

c
o

a
s
t 

in
 
A

u
g
u
st. 

I
t 

p
ro

v
ed

 
to
 

b
e 

p
o
s
sib

le
 

to
 

in
c
re

a
se
 
th

e
 

m
esh

 
o

p
e
n

in
g
 

fro
m
 

36 
to
 

40 
m

m
 

w
ith

o
u
t 

e
v
id

e
n
t 

lo
s
s 

o
f 

p
raw

n
 

o
f 

co
m

m
ercial 

s
iz

e
.

T
he 

s
e
le

c
tiv

ity
 
o
f 

b
o
tto

m
 
tra

w
ls 

o
n
 

c
o

d
, 

h
ad

d
o
ck
 

an
d

 
re

d
fis

h
 
w

ith
 
p
o
ly

e
th

y
le

n
e
 

co
d

en
d

s 
o
f 

1
5
0
-1

6
0
 

m
m
 

m
esh

 
o

p
e
n

in
g

 
w

as 
ex

am
in

ed
. 

P
a
rtic

u
la

r 
a
tte

n
tio

n
 

w
as 

p
a
id
 
to
 
th

e
 

n
e
t 

a
tta

c
h

­
m

en
t. 

T
he 

re
s
u
lts

 
o
f 

th
e
se
 

an
d
 

fo
rm

e
r 

e
x

p
e
rim

e
n

ts 
w

ill 
b

e 
u
se

d
 

w
hen 

m
ak

in
g
 
d
e
c
isio

n
s 

re
g

a
rd

in
g
 
th

e
 

m
inim

um
 
p
e
rm

issib
le
 

m
esh

 
s
iz

e
 

in
 
Ic

e
la

n
d
ic
 
w

a
te

rs.
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M
a
te

ria
ls 

in
 

u
se

D
an

ish
 

se
in

e
s 

an
d
 
b
o
tto

m
 
tra

w
ls

, 
in

c
lu

d
in

g
 

p
raw

n
 

an
d
 
N

ep
h
ro

p
s 

tra
w

ls
, 

a
re
 

m
ade 

o
f 

p
o

ly
e
th

y
le

n
e
. 

H
o
w

ev
er, 

co
d

en
d

s 
o
f 

w
h
ite
 
fis

h
 
b
o
tto

m
 
tra

w
ls 

a
re
 

to
 

som
e 

e
x
te

n
t 

c
o
n
stru

c
te

d
 
o
f 

a 
m

ix
ed
 

tw
in

e
 

o
f 

p
o
ly

a
m

id
e
 

an
d
 
p

o
ly

e
th

y
le

n
e
. 

B
o
tto

m
 
tra

w
ls 

o
n
 

N
orw

ay 
p
o
u
t 

a
re
 

p
o
ly

a
m

id
e
. 

M
id

w
ater 

tra
w

ls 
a
re
 
c
o
n
stru

c
te

d
 
o
f 

p
o
ly

a
m

id
e
. 

H
o
w

ev
er, 

som
e 

tr
ia

ls
 

h
av

e 
b
een

 
c
a
rrie

d
 
o
u
t 

w
ith

 
p

o
ly

e
th

y
le

n
e
. 

P
u
rse

 
se

in
e
s 

a
re
 
e
n
tire

ly
 

m
ade 

o
f 

p
o
ly

a
m

id
e
. 

A
li 

g
illn

e
ts
 

a
re
 

p
o
ly

a
m

id
e 

m
u
lti- 

an
d
 

m
ono­

fila
m

e
n
ts

. 
L

o
n

g
lin

e
s 

a
re
 

m
ade 

o
f 

a 
m

ix
ed
 
lin

e
 

o
f 

p
o
ly

e
th

y
le

n
e

 
an

d
 
p
o
ly

e
s
te

r.

Ire
la

n
d

 

(F
. 

A
. 

G
ib

so
n
)

N
o 

re
p

o
rt 

re
c
e
iv

e
d
.

N
e
th

e
rla

n
d
s

(E
. 

J
. 

d
e 

B
o
er 

an
d
 

S
. 

J
. 

d
e 

G
ro

o
t)

T
h
e 

p
e
rfo

rm
a
n
c
e 

o
f 

a 
tra

w
le

r 
(fre

e
z
e
r 

s
te

rn
tra

w
le

r;
2700 

h
.p

.) 
w

as 
m

easu
red

 
d
u
rin

g
 
th

re
e
 
trip

s
 

to
 

th
e
 

fish
in

g
 

g
ro

u
n
d
s 

in
 

th
e
 

H
e
b
rid

e
s 

a
re

a
. 

D
u

rin
g
 
th

e
 
la

s
t 

tw
o
 
trip

s
 

th
e
 
d
a
ta

 
a
c
q
u
is

itio
n
 

sy
ste

m
, 

w
h
ich

 
m

easu
red

 
19 

v
a
ria

b
le

s
, 

w
o
rk

ed
 
s
a
tis

­
fa

c
to

rily
. 

T
he 

m
e
a
su

rin
g
 

p
ro

g
ram

m
e 

o
n
 

b
o

a
rd
 
s
te

rn
tra

w
le

rs
 
is

 
te

rm
in

a
te

d
 
b

e
c
a
u

se
 
s
u
ffic

ie
n
t 

d
a
ta
 

a
re
 

c
o
n
sid

e
re

d
 
to
 

b
e 

c
o

lle
c
te

d
 

fo
r 

fu
tu

re
 
tra

w
le

r 
d
e
sig

n
. 

A
 
s
im

ila
r 

p
ro

g
ram

m
e 

fo
r 

sm
a
ll 

tra
w

le
rs 

(m
u
lti-p

u
rp

o
se

) 
is
 
b
e
in

g
 
p

la
n

n
e
d

.

E
x
p
e
rim

e
n
ts 

w
ere 

s
ta

rte
d
 
w

ith
 

a 
"
ro

p
e
-tra

w
l"
 

in
 
o
rd

e
r 

to
1 d

e
c
re

a
se
 

th
e
 
re

s
is

ta
n
c
e
 

o
f 

m
id

w
ate

r 
tra

w
ls

. 
In
 
th

is
 

tra
w

l 
th

e
 
la

rg
e
 

m
esh

es 
in
 
th

e
 

fro
n
t 

p
a
rt 

a
re
 

re
p
la

c
e
d
 

b
y
 

ro
p
e
s 

(N
y
m

p
lex

). 
In
 

th
e
 
f
ir

s
t 

e
x

p
e
rim

e
n

t 
th

e
 

c
o

m
p
a
riso

n
 
o
f 

p
a
ra

m
e
te

rs 
o
f 

th
e
 

ro
p
e

 
tra

w
l 

an
d
 

a 
sta

n
d
a
rd
 

tra
w

l 
o
f 

th
e
 

sam
e 

d
im

e
n
sio

n
s 

g
av

e 
n
e
g
a
tiv

e
 

re
s
u
lts

. 
T

h
e 

p
ro

to
ty

p
e
 

o
f 

th
e
 

ro
p
e
 

tra
w

l 
h
a
s 

b
een

 
re

d
e
sig

n
e
d

 
an

d
 

th
e
 

e
x
p
e
rim

e
n
ts 

w
ill 

b
e 

c
o
n
tin

u
e
d
 
in
 
Ja

n
u
a
ry
 

1
9

7
6

. 
B

ecau
se 

m
o

st 
D

u
tch

 
s
te

rn
tra

w
le

rs 
fis

h
 
w

ith
 
th

e
 

m
id

w
ate

r 
tra

w
l 

v
e
ry
 
c
lo

se
 

to
 
o

r 
ev

en
 

o
n
 
th

e
 

se
a
 

b
ed

 -th
e re

se
a
rc

h
 
is
 
a
is

o
 
d

ire
c
te

d
 

to
w

a
rd

s 
th

e
 
b
e
h
a
v
io

u
r 

o
f 

th
e
 

"
ro

p
e
-tra

w
l" 

w
hen 

fish
in

g
 
o
v
e
r 

a 
ro

u
g

h
 

g
ro

u
n

d
.

E
x

p
e
rim

e
n

ts 
w

ere 
c
a
rrie

d
 
o

u
t 

to
 

im
p
ro

v
e 

th
e
 
e
ffic

ie
n
c
y

 
o
f 

b
o
tto

m
 
tra

w
ls 

w
hen 

fish
in

g
 

fo
r 

ro
u

n
d

fish
 

in
 

th
e
 

u
n
d
u
la

te
d

 
a
re

a
 
o
f 

th
e
 

S
o
u
th

e
rn
 

N
o
rth

 
S

ea. 
T

w
o 

ty
p
e
s 

o
f 

tra
w

ls 
w

ere 
te

s
te

d
, 

a 
co

m
m

ercial 
fo

u
r-p

a
n

e
l 

b
o
tto

m
 
tra

w
l 

w
ith
 

se
m

i-p
e
la

g
ic
 
rig

g
in

g
 

an
d
 

a 
h
ig

h
-h

e
a
d
 
lin

e
 

b
o
tto

m
 
tra

w
l. 

T
o 

a
v

o
id
 

d
am

ag
e 

to
 

th
e

 
g
ro

u
n
d
ro

p
e 

a 
fa

ls
e
 

g
ro

u
n
d
ro

p
e
 

w
as 

fitte
d
 

60 
cm
 
in
 
fro

n
t 

o
f 

th
e

 
g

ro
u

n
d

ro
p

e
. 

T
he 

o
tte

rb
o
a
rd

s 
w

ere 
o
f 

th
e
 

M
o
rg

è
re

-ty
p
e
 

(P
o
ly

v
a
le

n
t). 

A
fte

r 
a 

n
u

m
b

er 
o
f 

im
p
ro

v
em

en
ts 

an
d
 
a
d

a
p

ta
tio

n
s
, 

b
o

th
 
g

e
a
rs 

c
o
u
ld

 
b

e 
fish

e
d
 

in
 

an
 
a
re

a
 

h
a
v
in

g
 

"d
u
n
es" 

w
ith

 
a 

h
e
ig

h
t 

up 
to
 

IO
 
m

e
tre

s. 
A

lth
o
u
g
h
 
th

e
 
v
e
rtic

a
l 

n
e
t 

o
p

e
n

in
g
 
o
f 

th
e
 
h

ig
h

-h
e
a
d

lin
e
 

tra
w

l 
w

as
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b
e
tte

r 
a
s 

e
x

p
e
c
te

d
, 

m
o
re 

fa
ste

n
e
rs
 

o
c
c
u
rre

d
 
w

ith
 
th

is
 

g
e
a
r.

O
w

ing 
to
 

la
c
k
 

o
f 

fis
h
 
in
 

th
e
 
a
re

a
, 

n
o
 

c
o
m

p
ariso

n
 

o
f 

c
a
tc

h
 

e
ffic

ie
n
c
y
 
c
o

u
ld
 

b
e 

m
ade 

b
u
t 

c
o
m

p
a
ra

tiv
e
 

fish
in

g
 
is
 

p
la

n
n

e
d

 
fo

r 
n
e
x
t 

y
e
a
r.

A
 

new
 
p
u
lse

 
g
e
n
e
ra

to
r 

fo
r 

a 
c
o

m
m

e
rc

ia
l-siz

e
d
 

beam
 

tra
w

l 
to
 

s
tim

u
la

te
 
fla

tfis
h
 

b
y
 

m
ean

s 
o
f 

e
le

c
tric

a
l 

tic
k
le

rs
 

w
as 

d
e
sig

n
e
d
 

an
d
 
o
rd

e
re

d
. 

O
w

ing 
to
 

d
e
la

y
 

in
 
th

e
 
d
e
liv

e
ry
 

an
d

 
te

e
th

in
g
 
tro

u
b
le

s
 

d
u
rin

g
 
th

e
 
f
ir

s
t 

s
e
rie

s
 

o
f 

fie
ld
 
te

s
ts

, 
no 

p
o
s
itiv

e
 
re

s
u
lts

 
can

 
b
e 

re
p

o
rte

d
. 

T
he 

in
tro

d
u
c
tio

n
 
o
f 

e
le

c
tric

 
s
tim

u
la

tio
n
 

w
hen 

fish
in

g
 
fo

r 
fla

tfis
h
 

sp
e
c
ie

s 
(beam

 
tra

w
l 

o
p
e
ra

tio
n
) 

is
 

sc
h

e
d

u
le

d
 
to
 
s
ta

r
t 

in
 

M
a
rc

h
/A

p
ril 

1977 
o

n
 
b

o
a
rd
 

a 
co

m
m

ercial 
tra

w
le

r.

T
he 

m
e
c
h

a
n

ic
a
l 

fe
e
d
e
r 

fo
r 

th
e
 
ro

ta
tin

g
 

sh
rim

p
 

g
ra

d
e
r 

is
 

now
 
in
 

co
m

m
ercial 

u
se
 

o
n
 

a 
n
u
m

b
er 

o
f 

sh
rim

p
 
v
e
s
s
e
ls

. 
I
t 

is
 

a 
g
re

a
t 

la
b

o
u

r-sa
v

in
g
 

d
e
v

ic
e
 

an
d
 

im
p
ro

v
es 

th
e
 
e
ffic

ie
n
c
y
 
o
f 

th
e

 
g
ra

d
e
r. 

T
he 

c
a
tc

h
 
p
e
r 

fish
in

g
 

d
ay
 
w

ith
 
th

e
 

fe
e
d

e
r 

in
c
re

a
se

d
 

v
e
ry
 
c
o
n
sid

e
ra

b
ly
 

o
w

in
g
 

to
 

a 
tw

o
fo

ld
 

im
p

ro
v

em
en

t 
in
 
th

e
 

a
c
c
u

ra
c
y

 
o
f 

th
e
 
s
e
le

c
tio

n
, 

e
s
p
e
c
ia

lly
 
w

ith
 
la

rg
e
 
c
a
tc

h
e
s. 

M
o

reo
v

er, 
th

e
 

d
is

c
a
rd

s 
a
re
 

k
e
p

t 
w

et 
fro

m
 
th

e
 

m
om

ent 
th

e
y
 

com
e 

o
n
 
b

o
a
rd
 
u
n
til 

th
e
y
 
a
re
 

w
ash

ed
 
o

v
e
rb

o
a
rd

. 
Im

p
ro

v
ed
 
s
u
rv

iv
a
l 

is
 

e
x

p
e
c
te

d
, 

a
lth

o
u
g
h
 
th

is
 

h
a
s 

n
o
t 

y
e
t 

b
een

 
stu

d
ie

d
 
s
c
ie

n
tific

a
lly

.

A
 
ro

ta
tin

g
 

sh
rim

p
 
g
ra

d
e
r 

fo
r 

b
ro

w
n
 

sh
rim

p
s 

(C
ran

g
o
n

 
C

ran
g
o
n
) 

w
as 

a
d

a
p

te
d
 
to
 
th

e
 

fis
h
e
ry
 

o
f 

P
a
n
d
a
lu

s 
in
 

th
e
 

F
arn

e 
D

eep
s 

an
d
 
F

la
d
e
n
 

G
ro

u
n

d
s 

b
u

t 
e
x
p
e
rim

e
n
ts 

sh
o
w

ed
 
th

a
t 

th
e

 
c
a
p

a
c
ity

 
an

d
 
th

e
 

sie
v
in

g
 
e
ffic

ie
n
c
y
 
o
f 

th
e
 

c
o
n
v
e
rte

d
 
ro

ta
ry

 
sie

v
e
 

w
as 

to
o
 

lo
w

. 
T

he 
c
o
n
stru

c
tio

n
 

an
d
 
th

e
 

d
im

e
n
sio

n
s 

o
f 

th
e

 
sie

v
in

g
 
c
y
lin

d
e
rs 

w
ill 

b
e 

a
d
ju

ste
d
.

T
he 

e
x
p
e
rim

e
n
ts 

to
 
c
o
lle

c
t 

m
u

sse
ls 

fro
m
 
th

e
 

se
a
 

b
ed

 
b
y
 
h
y
d
ra

u
lic
 

d
re

d
g
in

g
 

w
ere 

c
o
n
tin

u
e
d
. 

T
he 

m
ain

 
e
m

p
h
a
sis 

is
 

to
 

d
e
c
re

a
se
 

th
e
 

am
o
u
n
t 

o
f 

san
d
 

an
d
 
s
ilt 

in
 

th
e
 

d
re

d
g
in

g
 
p
ro

c
e
ss, 

to
 
fis

h
 

in
 
s
tro

n
g

e
r 

c
u

rre
n

ts 
th

ro
u
g
h
 

im
p
ro

v
ed
 
s
ta

b
ility

 
o
f 

th
e

 
d
re

d
g
in

g
 

h
e
a
d
, 

an
d
 

to
 
fis

h
 

in
 
g
re

a
te

r 
d

e
p

th
s 

(m
o
re 

th
a
n
 

6 
m

).

E
x

p
e
rim

e
n

ts 
o

n
 
c
le

a
n
sin

g
 
in

te
rn

a
l 

san
d
 

an
d
 
s
ilt 

fro
m

 
m

u
sse

ls 
b
y
 

p
u
m

p
in

g
 
fre

sh
 

se
a
w

a
te

r 
v

e
rtic

a
lly

 
th

ro
u
g
h
 

th
e
 

la
y
e
r 

o
f 

m
u
sse

ls 
w

h
ile
 

s
to

re
d
 

in
 

a 
v
e
s
se

l 
h

av
e 

le
d
 

to
 
p
o
s
itiv

e
 
re

s
u
lts

. 
E

x
p
e
rim

e
n
ts 

w
ith

 
c
irc

u
la

tin
g
 
w

a
te

r 
w

ere 
le

s
s
 

s
u
c
c
e
s
sfu

l. 
T

he 
m

u
sse

ls 
e
x
p
e
rie

n
c
e
d
 

a 
lo

ss 
o
f 

m
o
istu

re
 

w
h
ich

 
is
 

a
s 

y
e
t 

u
n
e
x
p
la

in
e
d
. 

T
he 

e
x
p
e
rim

e
n
ts 

a
re
 

b
e
in

g
 

c
o

n
tin

u
e
d

.

A
 
jo

in
t 

re
se

a
rc

h
 

p
ro

g
ram

 
w

as 
c
a
rrie

d
 
o

u
t 

w
ith

 
th

e
 

R
iv

e
r 

an
d
 

H
arb

o
u
r 

L
a
b
o
ra

to
ry
 

(V
.H

.L
.) 

- 
T

ro
n

d
h

eim
, 

N
o
rw

ay
, 

on 
th

e
 

in
flu

e
n
c
e
 

o
f 

fis
h
in

g
 

g
e
a
r 

o
n
 
p

ip
e
lin

e
s
. 

A
m

ong 
th

e
 
p

a
rtic

ip
a
n
ts

 
to
 
th

e
se
 
in

v
e
s
tig

a
tio

n
s
 

w
ere 

re
p

re
s
e
n

ta
tiv

e
s
 

o
f 

th
e
 

G
o

v
ern

m
en

ts 
o

f 
N

o
rw

ay
, 

U
.K

. 
an

d
 

T
he 

N
e
th

e
rla

n
d

s, 
a
s 

w
e
ll 

a
s 

th
e
 

m
a
jo

r 
o
il 

co
m

p
an

ies 
w

ith
 
in

te
re

s
ts
 

in
 
th

e
 

N
o
rth

 
S

e
a
. 

T
he 

in
flu

e
n
c
e
 

an
d

 
e
ffe

c
ts
 

o
f 

tra
w

l-d
o

o
rs 

an
d
 

b
eam

 
tra

w
ls 

u
p
o
n
 

a 
p
ip

e
lin

e
 

w
ere 

stu
d
ie

d
 
in
 

m
o
d
el 

a
s 

w
e
ll 

a
s 

in
 
fu

ll 
s
c
a
le

. 
T

h
ere 

a
re
 

se
v
e
ra

l 
p
la

n
s 

to
 

c
o
n
tin

u
e
 
th

is
 

ty
p

e
 

o
f 

re
se

a
rc

h
.

• 
N

o 
s
ig

n
ific

a
n
t 

c
h
a
n
g
e
s 

in
 
th

e
 

e
q
u
ip

m
e
n
t 

u
se

d
 

fo
r 

p
la

n
k
to

n
 

sam
p
lin

g
 
o
c
c
u
rre

d
 
d
u
rin

g
 
th

e
 
p

e
rio

d
.



N
orw

ay

(S
te

in
a
r 

O
lsen

)

B
a
sic
 

s
tu

d
ie

s
 

o
f 

lo
n
g
lin

in
g
 

fo
r 

tu
sk
 

an
d
 
lin

g
 

w
ere 

c
a
rrie

d
 
o
u
t 

o
ff 

th
e
 

M
0re 

b
an

k
s 

in
 
A

p
ril/M

ay
. 

C
a
tch

 
ra

te
s

 
w

ere 
fo

u
n

d
 

to
 

b
e 

le
s
s
 
a
ffe

c
te

d
 

b
y
 

n
u

m
b

er 
o
f 

h
o
o
k
s 

th
a
n
 

b
y

 
le

n
g
th
 
o
f 

lin
e
, 

i.e
. 

a
re

a
 
o

f 
g
ro

u
n
d
 
c
o
v
e
re

d
, 

an
d
 

a 
tw

iste
d

 
h
o
o
k
 

g
av

e 
s
ig

n
ific

a
n
tly

 
h
ig

h
e
r 

c
a
tc

h
 
ra

te
s
 

th
a
n
 

th
e
 
f
la

t 
h

o
o

k
 

n
o
rm

a
lly

 
u
se

d
 

in
 

N
o

rw
eg

ian
 

lo
n

g
lin

e
 
fis

h
e
rie

s
. 

T
h
ese 

s
tu

d
ie

s
 

w
ill 

b
e 

c
o
n
tin

u
e
d
 
o
ff 

N
o

rth
 

N
orw

ay 
in
 

1
9
7
6
.

T
he 

d
e
v
e
lo

p
m

e
n
t 

o
f 

a 
sy

ste
m
 
fo

r 
m

ech
an

ized
 
lo

n
g
lin

e
 

b
a
itin

g
 

a
sh

o
re
 
to
 

b
e 

u
se

d
 

in
 
th

e
 
c
o
a
s
ta

l 
fis

h
e
rie

s
 
is

 
p
ro

g
re

ssin
g
, 

an
d
 
p
ro

to
ty

p
e
, 

te
s
tin

g
 
o
f 

th
e
 
v
e
s
se

l 
co

m
p
o
n
en

ts 
o
f 

th
e
 

sy
ste

m
 
w

ere 
s
ta

rte
d
 

to
w

a
rd

s 
th

e
 

en
d
 
o
f 

th
e
 
y
e
a
r.

W
ork 

on 
a
r
tif

ic
ia

l 
b
a
it 

h
a
s 

a
is

o
 
b

een
 
p
u
rsu

e
d
 
w

ith
 

la
b
o
ra

to
ry
 

an
d
 

sm
a
ll 

fie
ld
 
e
x
p
e
rim

e
n
ts 

to
 
e
s
ta

b
lis

h
 

th
e
 

m
o

st 
e
ffe

c
tiv

e
 
s
tim

u
li 

d
o
sag

e 
an

d
 
th

e
 
b
e
s
t 

c
o
m

b
in

a
tio

n
 
o
f 

s
o

lu
b
ility

, 
c
o

n
siste

n
c
y
 

an
d
 

o
th

e
r 

c
h
a
ra

c
te

ris
tic

s
 

o
f 

th
e
 
b
a
it.

I
n
itia

l 
tr

ia
ls
 
w

ith
 

an
 
h
y
d
ra

u
lic

a
lly

 
o
p
e
ra

te
d
 
g
ill-n

e
t 

d
ru

m
 w

ere 
v
e
ry
 

e
n

c
o

u
ra

g
in

g
 

an
d
 
fu

rth
e
r 

e
x
p
e
rim

e
n
ts 

to
 

im
p

ro
v

e 
th

e
 

m
e
c
h
a
n
iz

a
tio

n
 

in
 
th

e
 

N
o
rw

eg
ian

 
g
ill-n

e
t 

fis
h

e
rie

s
 

fo
r 

b
o
tto

m
 
fis

h
 
a
re
 

p
la

n
n

e
d
 
fo

r 
1

9
7

6
.

E
x
te

n
siv

e
 
tr

ia
ls
 
w

ith
 

d
e
e
p
-se

a
 
tra

p
s
 

w
ere 

c
o

n
d

u
c
te

d
 

a
t 

d
iffe

re
n
t 

tim
e
s 

o
f 

th
e
 

y
e
a
r 

an
d
 

o
n
 
d

iffe
re

n
t 

fish
in

g
 

g
ro

u
n
d
s. 

E
ffic

ie
n
t 

o
p
e
ra

tio
n
 

o
f 

su
ch
 

g
e
a
r 

is
 

q
u
ite

 
p
o
s
sib

le
 
w

ith
 

c
o
n
v
e
n
tio

n
a
l 

N
o
rw

eg
ian

 
c
o
a
sta

l 
fish

in
g
 
v

e
ss

e
ls
 

an
d
 

co
m

m
ercial 

c
a
tc

h
 
ra

te
s
 

o
f 

tu
sk

 
w

ere 
o
b
ta

in
e
d
. 

C
od 

an
d
 
o
th

e
r 

d
e
m

e
rsa

l 
s
p

e
c
ie

s, 
h
o
w

ev
er, 

w
ere 

n
o

t 
ta

k
e
n
 
in
 
s
u
ffic

ie
n
t 

n
u
m

b
ers 

to
 

in
d
ic

a
te
 
p

ro
sp

e
c
ts 

fo
r 

co
m

m
ercial 

a
p
p
lic

a
tio

n
. 

P
la

n
s 

fo
r 

1976 
in

c
lu

d
e
 
fu

ll-s
c
a
le
 

co
m

m
ercial 

fish
in

g
 
tr

ia
ls
 

fo
r 

tu
sk
 

an
d
 

w
o
rk

 
o

n
 

im
p

ro
v

in
g
 
th

e
 
e
ffic

ie
n

c
y
 

o
f 

th
e
 
tra

p
s
 

fo
r 

c
a
tc

h
in

g
 

co
d
 

an
d

 
s
im

ila
r 

fis
h
.

A
s 

re
p
o
rte

d
 
p
re

v
io

u
sly

, 
s
e
le

c
tiv

ity
 

e
x
p
e
rim

e
n
ts 

in
 

th
e

 
B

a
re

n
ts 

S
ea 

in
 

M
arch

 
1975 

g
av

e 
a 

s
im

ila
r 

s
e
le

c
tio

n
 

fa
c
to

r 
fo

r 
p
e
la

g
ic
 

tra
w

l 
a
s 

fo
r 

b
o
tto

m
 
tra

w
l, 

b
u

t 
th

e
 

s
iz

e
 
d
is

trib
u
tio

n
 

o
f 

fis
h
 

(co
d
) 

a
t 

th
e
 

b
o
tto

m
 

an
d
 
in
 
m

id
w

ate
r 

w
as 

fo
u

n
d
 
to
 

b
e 

q
u
ite

 
d

iffe
re

n
t 

a
t 

th
e
 

tim
e
 

an
d
 
lo

c
a
tio

n
 
o
f 

th
e
 

e
x

p
e
rim

e
n
ts.

W
ork 

o
n
 

se
p
a
ra

tin
g
 

an
d
 
re

le
a
sin

g
 
fis

h
 

fro
m
 
p
raw

n
s 

in
 

th
e
 

p
ra

w
n

-tra
w

l 
fis

h
e
rie

s
 

w
as 

c
o

n
tin

u
e
d
 

an
d
 
in

te
n
s
ifie

d
. 

A
 

n
e
ttin

g
 
p

a
n

e
l 

m
o
u
n
ted

 
d
ia

g
o
n

a
lly

 
in
 

th
e
 

tra
w

l 
b

e
lly

 
g

av
e 

g
o
o
d

 
s
o
rtin

g
 
a
t 

m
edium

 
an

d
 

lo
w
 
le

v
e
ls
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c
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b
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b
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b
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fis

h
 
fry

 
in
 
re

la
tio

n
 

to
 

fish
in

g
 

g
e
a
r 

h
a
s 

b
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p
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b
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p
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c
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p
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p
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b
e 

sp
o

tte
d

 
fo

r 
a 

p
e
rio

d
 
o

f 
m

o
re 

th
a
n
 

a 
w

eek
. 

T
he 

e
x

p
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c
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b
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fis

h
 

seem
 
to
 

m
eet 

som
e 

d
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c
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b
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b
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c
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p
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h
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p
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b
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p
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c
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u
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fis

h
 

w
as 

trie
d
 
in
 
p
a
ra

lle
l 

w
ith

 
c
o
n
v
e
n
tio

n
a
l 

p
u

rse
 

s
e
in

in
g

.

Som
e 

th
e
o
re

tic
a
l 

w
o
rk
 

h
a
s 

b
een

 
d

o
n

e 
to
 

d
e
v

e
lo

p
 
m

a
th

e­
m

a
tic

a
l 

m
o

d
els 

d
e
sc

rib
in

g
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b
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c
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c
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p
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.
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h
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b
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b
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p
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p
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p
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p
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B
rita

in
, 

o
f 

m
a
ck

e
rel 

o
ff 

so
u

th
w

e
st 

E
n

g
la

n
d

, 
an

d
 
o
f 

0
-g

ro
u
p
 
p
e
la

g
ic
 
fis

h
 
in
 
th

e
 
B

a
re

n
ts 

S
e
a
. 

In
 
th

e
 

m
eth

o
d
 
o
f 

ech
o
 
in

te
g

ra
tio

n
 
th

e
 

s
ig

n
a
l 

p
ro

c
e
ssin

g
 

e
rro

r 
w

as 
fo

u
n
d
 
to
 

b
e 

in
s
ig

n
ific

a
n
t, 

so
 

th
e
 
ta

rg
e
t 

s
tre

n
g
th
 
o
f 

th
e
 

su
rv

e
y
e
d
 
fis

h
 

sp
e
c
ie

s 
is
 

th
e
 

m
o

st 
im

p
o
rta

n
t 

fa
c
to

r 
in

 
im

p
ro

v
in

g
 
b
io

m
ass 

e
s
tim

a
tio

n
. 

T
he 

to
w

ed
 

b
o
d
y
 
tra

n
sd

u
c
e
r 

w
as 

m
o
d
ifie

d
 

to
 
re

ta
in
 
its

 
e
ffic

ie
n
c
y
 
to
 

3
0

0
-m

 
d
e
p
th

, 
a 

p
re

ss
u
re

- 
tig

h
t 

tu
n
in

g
 

b
o
x
 
b
e
in

g
 
fitte

d
 
a
t 

th
e
 

en
d
 
o
f 

th
e
 

lo
n
g
 

to
w

in
g

 
c
a
b
le

; 
th

e
 

p
u
rp

o
se
 

o
f 

th
is
 
is
 

to
 

e
n
a
b
le
 

th
e
 

tra
n
sd

u
c
e
r 

to
 

b
e 

to
w

ed
 

ju
s
t 

ab
o
v
e 

th
e
 
la

y
e
r 

o
f 

fis
h
, 

so
 

re
d
u
c
in

g
 
th

e
 

v
o
lu

m
e 

sam
p
led

 
b
y

 
th

e
 

e
c
h
o
-so

u
n
d
e
r.

T
h
e 

W
h

ite 
F

ish
 
A

u
th

o
rity

 
In

d
u
s
tria

l 
D

ev
elo

p
m

en
t 

U
n
it 

b
a
se

d
 
a
t 

H
u
ll 

o
p
e
ra

te
s 

th
ro

u
g
h
o
u
t 

th
e
 

U
n

ite
d
 

K
ingdom

 
an

d
 
n

o
t 

ju
s
t 

in
 

E
n

g
lan

d
 
b
u
t, 

a
s 

th
e
 

U
K
 
A

d
m

in
istra

tiv
e
 

R
e
p

o
rt 

w
o
u
ld
 

n
o
t 

b
e 

c
o

m
p
le

te
 
w

ith
o
u
t 

it, 
a 

re
c
o
rd
 
o
f 

W
FA
 
a
c
tiv

ity
 

in
 
fis

h
in

g
 

g
e
a
r 

d
e
v
e
lo

p
m

e
n
t, 

p
ro

v
id

e
d
 

b
y
 

M
r. 

J
. 

f
. 

F
o

s
te

r, 
is
 

in
c
lu

d
e
d
 
h
e
re

:

A
 

flu
m

e 
ta

n
k
 

h
a
s 

b
een

 
b
u
ilt 

a
t 

H
u
ll 

fo
r 

th
e
 
in

v
e
s
tig

a
­

tio
n
 

o
f 

fis
h
in

g
 
g

e
a
r, 

e
s
p
e
c
ia

lly
 
tra

w
ls

. 
T

h
is 

fa
c
ility

 
w

as 
d
e
sig

n
e
d
 

on 
th

e
 

sam
e 

p
rin

c
ip

le
s
 

a
s 

th
e
 
in

s
ta

lla
tio

n
 
a
t 

B
o
u
lo

g
n
e 

su
r 

M
er 

b
u
t 

is
 
la

rg
e
r. 

T
he 

d
im

e
n
sio

n
s 

o
f 

th
e
 

ta
n
k
 
a
re

:

L
en

g
th
 

o 
a 

31 m
W

id
th

 
5 m

W
ater 

d
e
p
th
 
in
 

w
o
rk

in
g

s
e
c
tio

n
 

2
.5

 m
L

en
g
th
 
o
f 

w
o
rk

in
g

 
s
e
c
tio

n
 

11 m
L

en
g
th
 
o
f 

b
o
tto

m
 
c
o
n
v
ey

o
r

b
e
lt 

1
1

.2
 m

W
id

th
 
o
f 

b
o
tto

m
 
c
o
n
v
ey

o
r

b
e
lt 

5
.0

 m
M

axim
um

 
w

a
te

r 
sp

e
ed

 
1

.5
 m

/s
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A
 
f
ir

s
t 

e
x

p
lo

ra
to

ry
 
fis

h
in

g
 

v
o
y
ag

e 
fo

r 
sq

u
id
 
o
ff 

R
o
c
k
a
ll, 

u
sin

g
 

a 
Ja

p
a
n

e
se
 

sq
u

id
 
jig

g
in

g
 

sy
ste

m
, 

w
as 

c
a
rrie

d
 

o
u
t. 

F
o

r 
v
a
rio

u
s 

re
a
so

n
s 

th
is
 

w
as 

n
o

t 
c
o

m
p

le
te

ly
 

su
c
c
e
ssfu

l 
b
u
t 

th
e
 

w
o

rk
 
is
 

to
 

b
e 

c
o
n
tin

u
e
d
.

A
 
d

e
ta

c
h

a
b

le
 

lo
n
g
lin

e
 

sn
o
o
d
 

sy
ste

m
 
w

as 
d
e
v
e
lo

p
e
d
 

fo
r 

v
e
ss

e
ls
 

o
f 

le
n
g
th
 
le

s
s
 

th
a
n
 

24 
m

; 
f
ir

s
t 

tr
ia

ls
 

sh
o
w

ed
 
it 

to
 

b
e 

q
u
ite
 

su
c
c
e
ssfu

l 
an

d
 

co
m

m
ercial 

e
v
a
lu

a
tio

n
 
is
 

p
la

n
n

e
d

.

P
e
rfo

rm
an

c
e
 
tr

ia
ls
 

o
f 

a 
p

u
rs

e
-s

e
in

e
r 

w
ere 

c
a
rrie

d
 
o

u
t 

to
 

d
e
te

rm
in

e
 

th
e
 

p
o

w
er 

re
q
u
ire

d
 

in
 
c
a
rry

in
g
 
o

u
t 

th
e
 
v

a
rio

u
s 

p
u
rs

e
-s

e
in

e
 

fish
in

g
 
o
p
e
ra

tio
n
s 

an
d
 
to
 

m
easu

re 
th

e
 

lo
a
d

s 
im

p
o
sed

 
o
n
 

th
e
 
v
e
s
se

l 
b
y
 
th

e
 

fis
h

in
g
 
g
e
a
r. 

T
h
ese 

in
c
lu

d
e
d

 
fre

e
-ru

n
n

in
g

, 
th

ru
s
te

r 
an

d
 
fis

h
in

g
 
tr

ia
ls

.

D
ev

elo
p
m

en
t 

com
m

enced 
o
f 

a 
p
o
rta

b
le
 

in
stru

m
e
n
ta

tio
n

 
p
a
ck

a
g
e 

fo
r 

m
e
a
su

rin
g
 
tra

w
l 

sp
re

a
d
 

an
d
 
h
e
a
d
lin

e
 
h
e
ig

h
t 

w
h
ich

 
m

ig
h
t 

b
e 

u
se

d
 

b
y
 

a 
sm

a
ll 

fie
ld
 
p
a
rty

 
to
 

m
ake 

m
e
a
su

re
m

en
ts 

d
u

rin
g

 
n
o
rm

al 
co

m
m

ercial 
fis

h
in

g
 
o
p
e
ra

tio
n
s
. 

T
he 

sy
ste

m
 
is
 

b
a
se

d
 

o
n

 
u
se
 
o
f 

a 
c
a
b

le
 

w
in

ch
.

2
. 

S
c
o

tla
n
d
 

(J. 
J
. 

F
o
ste

r)

N
o 

re
p
o
rt 

re
c
e
iv

e
d
.U

.S
.A

.

(G
lad

e 
W

oods 
an

d
 
K

e
ith

 
S

m
ith

)

U
n

d
e
rw

ate
r 

te
le

v
is

io
n
 

cam
era 

o
b
se

rv
a
tio

n
s 

w
ere 

m
ade 

fro
m
 
th

e
 

R
e
se

a
rc

h
 
V

e
sse

l 
G

EO
R

G
E 

M
. 

B
O

W
ER

S 
o

n
 
lo

b
s
te

r 
tra

p
s
 

in
 

a 
n
a
tu

ra
l 

m
a
rin

e 
e
n
v
iro

n
m

e
n
t 

o
ff 

th
e
 

D
ry
 
T

o
rtu

g
a
s. 

S
m

all 
tro

p
ic

a
l 

fis
h
e
s
 

q
u
ic

k
ly
 

m
oved 

in
to
 

an
d
 

a
ro

u
n
d
 
th

e
 
tra

p
. 

S
ea 

u
rc

h
in

s 
w

ere 
se

e
n
 
ra

p
id

ly
 

m
o
v
in

g
 

to
w

a
rd

s 
th

e
 
tra

p
 
in
 

re
sp

o
n
se
 

to
 
th

e
 
b
a
it.

R
ep

ack
ag

in
g
 

an
d
 

d
o

c
u

m
e
n

ta
tio

n
 

o
f 

th
e
 

R
em

o
te 

U
n
d
erw

ater 
F

is
h

e
rie

s
 

A
sse

ssm
e
n
t 

S
y
stem

 
(R

U
F

A
S

), 
m

o
d

el 
I
I
, 

w
as 

in
itia

te
d
 
to

 
im

p
ro

v
e 

th
e
 
re

lia
b
ility

 
an

d
 
m

a
in

ta
in

a
b
ility

.

F
o

u
r 

e
v
a
lu

a
tio

n
 
c
ru

is
e
s
 

w
ere 

c
o

n
d

u
c
te

d
 
to
 

d
e
te

rm
in

e
 

th
e

 
d

e
sig

n
 
c
rite

ria
 
fo

r 
a 

p
ro

to
ty

p
e
 

sh
rim

p
 
s
e
p
a
ra

to
r 

tra
w

l 
fo

r 
th

e
 

U
.S

. 
S

o
u
th

e
a
st 

R
e
g
io

n
. 

S
ix
 
s
e
p
a
ra

to
r 

p
a
n

e
l 

d
e
sig

n
s 

w
ere 

e
v
a
lu

a
te

d
 

an
d
 
fiv

e
 

se
c
o
n
d
a
ry
 

e
sc

a
p

e
 
d
e
v
ic

e
s 

w
ere 

te
s
te

d
. 

O
ptim

um
 
re

s
u
lts

 
w

ere 
o

b
ta

in
e
d
 

em
p
lo

y
in

g
 

a 
re

c
ta

n
g
u
la

r 
V

-p
a
n

e
l 

s
e
p
a
ra

to
r 

p
a
n
e
l 

w
ith

 
1 

1
/4

-in
c
h
 

b
y
 

2 
1
/2

-in
c
h
 

m
esh 

s
iz

e
 

w
h
ich

 
se

p
a
ra

te
d
 

62%
 

o
f 

th
e
 
fis

h
 

sp
e
c
ie

s 
w

h
ile
 

m
a
in

ta
in

in
g
 

87%
 

sh
rim

p
 
c
a
p

tu
re
 
ra

te
 

co
m

p
ared

 
to
 

a 
sta

n
d
a
rd
 

sh
rim

p
 
tra

w
l.

T
he 

fie
ld
 
o
p
e
ra

tio
n
s 

fo
r 

a 
2
2
-m

o
n
th
 
in

v
e
s
tig

a
tio

n
 

h
av

e 
b

een
 

c
o
n
d
u
c
te

d
 
c
o

o
p

e
ra

tiv
e
ly
 

b
y
 
p

riv
a
te
 

in
d
u
stry

, 
F

e
d
e
ra

l 
an

d
 

S
ta

te
 

a
g

e
n

c
ie

s 
to
 

d
e
m

o
n

stra
te
 
th

e
 
fe

a
s
ib

ility
 
o
f 

u
sin

g
 
S

a
te

llite
 

(LA
N

D
SA

T) 
d
a
ta
 

fo
r 

e
n
h
a
n
c
in

g
 
th

e
 

m
an

ag
em

en
t 

an
d
 
u
tiliz

a
tio

n
 

o
f 

c
o
a
s
ta

l 
fis

h
e
ry
 
re

so
u
rc

e
s 

in
 

th
e
 
N

o
rth

e
rn
 

G
u
ii 

o
f 

M
ex

ico
.

M
en

h
ad

en
 

(B
re

v
o
o
rtia

 
p

a
tro

n
u

s) 
an

d
 

th
re

a
d
 
h

e
rrin

g
 

(O
p

isth
o

n
em

a 
o

g
lin

u
m

) 
w

ere 
s
e
le

c
te

d
 

a
s 

ta
rg

e
t 

sp
e
c
ie

s 
in
 
th

e
 

stu
d
y
 
a
re

a
s 

lo
c
a
te

d
 

in
 
th

e
 
M

iss
iss

ip
p
i 

S
o
u
n
d
 

an
d 

o
ff 

th
e
 

L
o
u
isia

n
a
 
c
o

a
s
t.
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T
h
re

e 
m

a
in

-m
issio

n
 

d
ay

s 
w

ere 
p

la
n

n
e
d
 
fo

r 
e
a
ch
 
te

s
t 

a
re

a
. 

M
a
in

-m
issio

n
 

d
a
y

s 
in

c
lu

d
e
 
s
a
te

llite
 

an
d
 
a
irc

ra
ft 

rem
o
te 

se
n
sin

g
 
c
o
v
e
ra

g
e
, 

o
il 

p
la

tfo
rm

 
o
c
e
a
n
o
g
ra

p
h
ic
 

se
a
 
tru

th
 

an
d

 
v
e
s
se

l 
c
o
v
e
ra

g
e
, 

fis
h

e
ry
 

in
d
u
stry

 
s
p

o
tte

r 
a
irc

ra
ft, 

an
d
 
fish

in
g

 
v
e
s
se

l 
d
a
ta
 
a
c
q

u
is

itio
n

. 
S

y
n
o
p
tic
 

se
a
 
tru

th
 
d

a
ta
 

w
ere 

o
b
ta

in
e
d

 
fro

m
 
re

m
o
te 

se
n

sin
g
 
a
irc

ra
ft 

an
d
 
s
a
te

llite
s
. 

T
h
is 

in
v
e
s
tig

a
tio

n
 

is
 

e
x
p
e
c
te

d
 
to
 

p
ro

d
u
c
e 

a 
v
a
lu

a
b
le
 

so
u

rc
e
 
o
f 

in
fo

rm
a
tio

n
 
to

 
au

g
m

en
t 

o
u
r 

k
n
o
w

led
g
e 

o
f 

th
e
 
c
o
a
s
ta

l 
w

a
te

r 
e
c
o

lo
g

y
 

an
d
 
p
ro

v
id

e
 

new
 
re

m
o

te 
se

n
sin

g
 

an
d
 
d

a
ta
 

m
an

ag
em

en
t 

te
c
h
n
iq

u
e
s.

A
n 

in
v
e
s
tig

a
tio

n
 

w
as 

c
o
n
d
u
c
te

d
 

n
e
a
r 

B
im

in
i 

c
o
n
c
e
rn

in
g

 
th

e
 

lo
c
a
tio

n
, 

id
e
n
tific

a
tio

n
, 

an
d
 

c
o

u
n

tin
g
 
o
f 

th
e
 
A

tla
n
tic

 
b
lu

e
fin

 
tu

n
a
 

u
sin

g
 
a
e
ria

l 
p
h
o
to

g
ra

p
h
y
 
te

c
h
n
iq

u
e
s. 

T
e
sts 

w
ere 

c
o
n
d
u
c
te

d
 
to
 

m
ake 

th
e
 
b
e
s
t 

film
 
s
e
le

c
tio

n
 
fo

r 
th

e
 
o
p
e
ra

tio
n

 
p
rio

r 
to
 
th

e
 

su
rv

e
y
. 

T
he 

su
rv

e
y
 

a
p

p
ro

a
c
h
 
d

id
 

p
ro

v
e 

fe
a
s
ib

le
 

a
s 

a 
n

u
m

b
er 

o
f 

la
rg

e
 

fis
h
 

w
ere 

lo
c
a
te

d
, 

id
e
n
tifie

d
, 

an
d
 

siz
e
d
.

A
 
c
o

o
p

e
ra

tiv
e
 
e
x

p
e
rim

e
n

ta
l 

h
y
d
ro

a
c
o
u
stic

 
su

rv
e
y
 

w
as 

c
a
rrie

d
 
o
u

t 
in
 

IC
N

A
F 

S
u
b

a
re

a
s 

5 
an

d
 

6 
d

u
rin

g
 

M
arch

 
an

d
 
A

p
ril 

1
9

7
5

. 
T

he 
le

a
d
 
h
y
d
ro

a
c
o
u
stic

 
su

rv
e
y
 
v
e
s
se

l 
w

as 
th

e
 

U
SSR

 
R

/V
 

P
O

IS
K

, 
fo

llo
w

e
d
 

b
y
 
th

e
 

U
SA
 

R
/V
 

D
ELA

W
A

RE 
I
I
. 

S
am

p
lin

g
 
o
f 

so
u
n
d
ed

 
sc

h
o
o
ls 

w
as 

c
o

n
d

u
c
te

d
 

b
y
 
th

e
 
P

o
lish

 
R

/V
 

W
IEC

ZN
O
 

an
d
 

b
y
 
th

e
 

G
D

R 
R

/V
 

E
R

N
ST
 

H
A

E
C

K
E

L
. 

D
ata 

s
u
ffic

ie
n
t 

fo
r 

u
se 

in
 
fis

h
e
rie

s
 

sto
c
k

 
a
sse

ssm
e
n

t w
ere 

n
o
t 

a
c
q

u
ire

d
 
b

u
t 

se
v
e
ra

l 
o

b
je

c
tiv

e
s 

o
f 

th
e

 
e
x
p
e
rim

e
n
t 

w
ere 

a
c
h

ie
v

e
d
, 

p
a
rtic

u
la

rly
 
p

re
c
ise

 
re

c
o

rd
in

g
s 

o
f 

"raw
" 

ech
o
 

s
ig

n
a
ls
 

fro
m
 
fis

h
 
c
o
n
c
e
n
tra

tio
n
s 

fo
r 

a
n
a
ly

s
is. 

A
 

p
re

lim
in

a
ry
 
re

p
o

rt 
o

n
 
th

is
 

w
o
rk
 
is
 
a
v
a
ila

b
le

.

U
.S

.S
.R

.

(A
. 

I. 
T

re
sc

h
e
v
)

T
he 

p
ro

b
le

m
 
o

f 
e
x

te
n

sio
n
 
o
f 

tra
w

l-n
e
t 

m
a
te

ria
ls 

u
n

d
e
r 

d
iffe

re
n
t 

lo
a
d
s 

w
as 

stu
d
ie

d
 
in
 

th
e
 

la
b
o
ra

to
ry
 

an
d
 
a
t 

se
a
. 

In
v
e
s
tig

a
tio

n
s
 

to
 

im
p
ro

v
e 

fish
in

g
 
g
e
a
rs 

an
d
 
m

eth
o

d
s 

fo
r 

m
e
a
su

rin
g

 
fish

in
g
 

p
o
w

er 
an

d
 
fish

in
g
 
e
ffo

rt 
w

ere 
c
o

n
tin

u
e
d

.

B
e
h

av
io

u
r 

o
f 

fis
h
e
s
 

w
as 

stu
d

ie
d
 

d
u
rin

g
 
c
ru

ise
s
 

o
f 

R
/V

 
P

E
R

S
E

U
S

-III, 
O

D
Y

SSE
U

S, 
A

R
T

E
M

ISA
, 

TU
N

ETS 
in
 
th

e
 
n
o
rth

e
rn
 
A

tla
n
tic

. 
C

o
d
, 

ro
c
k
 
g

re
n

a
d

ie
r, 

G
re

en
la

n
d
 
h

a
lib

u
t 

an
d
 
c
a
p
e
lin

 
w

ere 
th

e
 

o
b
je

c
ts 

o
f 

th
e
se
 
in

v
e
s
tig

a
tio

n
s
. 

O
b
se

rv
a
tio

n
s 

w
ere 

c
o
n
tin

u
e
d

 
w

ith
 

th
e
 

h
e
lp
 
o

f 
h
y
d
ro

sta
te
 

S
E

V
E

R
-I, 

p
h
o
to

c
a
m

e
ra 

T
R

IT
O

N
 

an
d

 
h
y
d
ro

a
c
o
u
stic

 
fis

h
 
d
e
te

c
tin

g
 
d

e
v

ic
e
s 

o
f 

S
o
v
ie

t 
an

d
 

N
o

rw
eg

ian
 

m
a
n
u
fa

c
tu

re
.

V
isu

a
l 

o
b

se
rv

a
tio

n
s 

o
n
 

ro
c
k
 
g
re

n
a
d
ie

r 
u
n
d
e
r 

n
a
tu

ra
l 

c
o
n
d
itio

n
s 

w
ere 

c
o
n
d
u
c
te

d
 

fo
r 

th
e
 
f
ir

s
t 

tim
e
.

N
ew
 
d
a
ta
 

on 
c
a
tc

h
a
b
ility

 
o
f 

co
d
 

b
y
 

a 
tra

w
l 

w
ere

o
b

ta
in

e
d

.

In
flu

e
n

c
e
 

o
f 

d
iu

rn
a
l 

p
e
c
u

lia
ritie

s
 

o
f 

c
a
p
e
lin

 
b

e
h

a
v

io
u

r 
u
p
o
n
 
th

e
ir 

a
v
a
ila

b
ility

 
fo

r 
th

e
 

ab
u
n
d
an

ce 
a
sse

ssm
e
n
ts 

w
ith

 
th

e
 

a
c
o
u
s
tic
 

in
stru

m
e
n
ts 

w
as 

in
v
e
s
tig

a
te

d
.
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In
v

e
s
tig

a
tio

n
s
 

o
f 

s
e
le

c
tiv

ity
 
o
f 

b
o
tto

m
-tra

w
l 

co
d
en

d
s 

u
se

d
 
in
 

co
d
 
fis

h
e
ry

 
w

ere 
c
o
n
tin

u
e
d
 

in
 
th

e
 
B

a
ltic

 
S

e
a
. 

C
ap

ro
n

 
co

d
en

d
s 

o
f 

8
0
-9

0
 

m
m
 

m
esh

 
s
iz

e
 

m
ade 

o
f 

y
a
rn

s 
o
f 

d
iffe

re
n

t 
th

ic
k
n

e
sse

s 
w

ere 
te

s
te

d
. 

S
e
le

c
tiv

ity
 
o
f 

b
o
tto

m
-tra

w
l 

co
d

en
d

s 
o
f 

80 
m

m
 
m

esh 
s
iz

e
 

w
as 

te
s
te

d
 
in
 
fish

in
g
 
fo

r 
riv

e
r 

flo
u

n
d

e
r. 

E
m

p
iric

a
l 

re
la

tio
n
s
h
ip

s
 

b
etw

een
 
th

e
 

n
o
n
-c

o
m

m
e
rc

ia
l 

b
y
-c

a
tc

h
 

an
d

 
th

e
 

ag
e 

c
o
m

p
o
sitio

n
 

o
f 

th
e
 

fish
e
d
 

co
d
 
p
o
p
u
la

tio
n
s 

w
ere 

re
v

e
a
le

d
.

In
v
e
s
tig

a
tio

n
s
 

o
f 

th
e
 
s
e
le

c
tiv

ity
 
o
f 

th
e
 

fro
n
t 

s
e
c
tio

n
s
 

o
f 

h
e
rrin

g
 
tra

w
ls 

w
ere 

c
o
n
tin

u
e
d
. 

T
e
sts 

o
n
 

th
e
 

su
rv

iv
a
l 

ra
te

s
 

o
f 

s
p
ra

t 
e
sc

a
p
in

g
 

th
ro

u
g
h
 

th
e
 

m
esh 

o
f 

th
e
 

co
d
en

d
 

w
ere 

s
ta

rte
d
.

In
 

1976 , 
in

v
e
s
tig

a
tio

n
s 

in
 
a
li 

a
sp

e
c
ts 

w
ill 

b
e

c
o
n

tin
u

e
d
.

In
 

1
9
7
5
, 

fish
in

g
 

g
e
a
rs 

u
se

d
 
in
 
a
li 

ty
p

e
s 

o
f 

m
a
rin

e 
fis

h
e
rie

s
 

w
ere 

m
ade 

o
f 

p
o
ly

am
id

e 
C

ap
ro

n
 
fib

re
s
.



addendum

P
o
la

n
d

(F
ra

n
c
isz

e
k
 

B
u
ck

i)

In
v

e
s
tig

a
tio

n
s
 

w
ere 

c
o

n
tin

u
e
d
 
in
 

th
e
 
B

a
ltic

 
S

ea 
on 

th
e
 
s
e
le

c
tiv

ity
 
o

f 
co

d
 
tra

w
ls

. 
F

o
u
r 

c
o

d
-e

n
d

s, 
m

ade 
o
f 

P
o
lish

 
PA
 

(S
ty

lo
n
) 

y
a
rn

, 
3
,0
 

m
m
 
th

ic
k
, 

w
ith
 

8
0

, 
90 

an
d
 

100 
m

m
 
n
o
m

in
al 

m
esh

 
o
p
e
n
in

g
s 

(a
s 

m
easu

red
 

b
y
 

th
e
 

IC
E

S
 

g
au

g
e) 

w
ere 

te
s
te

d
. 

T
h
e 

8
0
- 

an
d
 

100-m
m
 
m

e
sh

-o
p
e
n
in

g
 
n
e
ttin

g
 

w
as 

m
ade 

b
y
 

m
ach

in
e 

an
d
 
fin

is
h
e
d
 
w

ith
 

p
o
ly

am
id

e 
an

d
 
p
o
ly

u
re

th
a
n
e
, 

w
h

e
re

a
s 

th
e
 

90-m
m
 
n
e
ttin

g
 

w
as 

k
n
itte

d
 

b
y
 

h
an

d
 

an
d
 
w

as 
n

o
t 

fin
ish

e
d
. 

S
e
le

c
tiv

ity
 
c
o

e
ffic

ie
n

ts
 

w
ere 

b
etw

een
 

3
,3

6
 

an
d
 

3
,8

8
. 

S
p

e
c
ia

l 
a
tte

n
tio

n
 

w
as 

p
a
id
 
to
 

c
h
a
n
g
es 

in
 

m
esh 

o
p

e
n

in
g
 

d
u

rin
g

 
fis

h
in

g
 
o
p
e
ra

tio
n
. 

T
he 

n
e
ttin

g
 
fin

is
h
e
d
 
w

ith
 
p
o
ly

u
re

th
a
n
e

 
e
x
p
e
rie

n
c
e
d
 
th

e
 
le

a
s
t 

c
h

a
n
g
e. 

T
h
ese 

te
s
ts
 
e
s
ta

b
lish

e
d
 
th

a
t 

th
e
 

m
esh

 
s
iz

e
 

o
f 

n
e
ttin

g
 

m
ade 

in
 

P
o
la

n
d
 

an
d
 

u
se

d
 
in
 

co
d

 
tra

w
ls 

c
o

m
p

lie
s 

w
ith

 
th

e
 
ru

le
s 

o
f 

th
e
 
B

a
ltic

 
S

ea 
C

o
n
v
e
n
tio

n
.

A
iso

, 
in

itia
l 

te
s
ts
 

w
ere 

c
o

n
d

u
c
te

d
 

in
 

th
e
 

co
d

 
fis

h
e
ry
 
u

sin
g
 
tra

w
l 

c
o

d
-en

d
s 

w
ith

 
re

c
ta

n
g
u
la

r 
m

esh
es 

m
ade 

o
f 

p
o
ly

a
m

id
e
 

"rib
b
o

n
" 

1
0
,0
 

m
m
 w

id
e 

b
y
 

1
,5
 

m
m
 
th

ic
k
. 

T
w

o 
m

esh
 

s
iz

e
s
 

w
ere 

trie
d
, 

w
ith
 
in

s
id

e
 

d
im

e
n
sio

n
s 

65 
m

m
 
h

ig
h
 

b
y
 

35 
m

m
 

w
id

e 
an

d
 

80 
m

m
 
h

ig
h
 

b
y
 

40 
m

m
 
w

id
e
, 

re
s
p

e
c
tiv

e
ly

. 
S

e
le

c
tiv

ity
 

c
o
e
ffic

ie
n
ts
 

w
ere 

b
etw

een
 

4
,6

1
 

an
d
 

4
,6

5
 

re
s
p

e
c
tiv

e
ly

. 
T

h
ese 

te
s
ts
 
w

ill 
b
e 

c
o
n
tin

u
e
d
 
in
 

1
9
7
6
.

A
 
s
p
e
c
ific

a
tio

n
 

w
as 

d
ra

fte
d
 
fo

r 
a 

sta
n
d
a
rd
 

m
eth

o
d

 
fo

r 
m

e
a
su

rin
g
 

m
esh 

s
iz

e
 

fo
r 

u
se
 

in
 
in

sp
e
c
tio

n
s 

o
n
 

fish
in

g
 

v
e
s
se

ls 
in
 

zo
n
es 

o
f 

in
te

rn
a
tio

n
a
l 

fis
h
e
ry
 

c
o
n
v
e
n
tio

n
s. 

T
h
is 

d
ra

ft 
w

as 
su

b
m

itte
d
 
to
 

th
e
 

IC
S

E
A

F
 
m

e
e
tin

g
 
in
 

M
ad

rid
 

in
 

D
ecem

b
er 

1
9
7
5
.

A
iso

, 
tr

ia
ls
 

w
ere 

c
o
n
d
u
c
te

d
 
to
 

im
p
ro

v
e 

th
e
 

b
o
tto

m
 

an
d
 
m

id
-w

a
te

r 
tra

w
ls 

u
se

d
 

in
 
th

e
 

co
m

m
ercial 

fis
h
e
rie

s
.





In
tern

a
tio

n
a
l C

ouncil 
fo

r tro
 

E
x
p
lo

ratio
n
 o

f th
e S

er
C

,M
» 1976/B

 gl 
iu)D

BEDIM
 2

SCOTTAE!) 
(J.J. 

P
o
ster)

T
he research

 program
m

e o
f th

e Ilariae L
ab

o
rato

ry
, 

A
berdeen, 

of in
te

re
st 

to
 

th
e G

ear 
and B

ehaviour C
om

m
ittee is 

co
v

ered by th
e num

erous p
ap

ers p
resen

ted
 a

t 
th

e 
C

om
m

ittee’s W
orking G

roup M
eetings 

(A
p

ril 1976) 
and a

t 
th

e 
6
4
th
 S

tatu
to

ry
 M

eeting»

T
he m

ain areas 
o
f w

ork can be 
sum

m
arised as 

fo
llo

w
s §

1* 
F

u
rth

er research
 and developm

ent 
o
f h

ig
h
 opening fo

r p
an

el bottom
 traw

ls. 
O

b
serv

atio
n
 o

f g
ear by d

iv
ers and u

n
d
erw

ater film
 and te

le
v
isio

n
 tech

n
iq

u
es 

have proved ex
trem

ely v
alu

ab
le. 

C
o

n
sid

erab
le 

su
ccess w

ith
 th

ese g
ears 

in
 

com
m

ercial 
fish

in
g
 has been ach

iev
ed

.

2. 
P

elag
ic and sem

i-p
elag

ic 
traw

lin
g
 stu

d
ies have been co

n
tin

u
ed

 w
ith

 sp
ecial 

a
tte

n
tio

n
 p

aid
 to

 
d
esig

n
in

g
 g

ears 
fo

r o
p

eratio
n
 n

ear to
 
th

e 
seabed w

ith
o

u
t 

h
ig

h
 risk

 o
f dam

age and rem
ote co

n
tro

l 
o
f o

tterb
o

ard
s.

3. 
S

hipboard com
puting and d

ata lo
g
g
in

g
 system

s have been u
sed fo

r g
ear tech

n
o

lo
g

y 
stu

d
ie

s. 
T

he 
scope 

o
f th

e 
d

ata lo
g
g
in

g
 and p

ro
cessin

g
 system

 is b
ein

g 
extended to

 
allo

w
 fo

r re
su

lts 
from

 sm
aller v

essels 
(w

ith
ou

t 
a com

puter)
to
 be added to

 
th

e 
d

ata bank.

4. 
E

le
ctric

 
fish

in
g
 w

ork in
clu

d
ed

 fu
rth

e
r stu

d
y
 o

f th
e resp

o
n
se 

o
f fla

t 
fish

 
to
 
e
le

c
tric

 
fie

ld
s. 

C
om

parative fish
in

g
 experim

ents w
ith

 an e
le

c
trifie

d
 

beam
 traw

l 
show

ed th
a
t 

th
e 

e
le

c
trifie

d
 traw

l w
ith

o
u
t 

a tic
k
le

r ch
ain

 w
as 

as 
e
ffe

c
tiv

e
 as a co

n
v
en

tio
n
al 

traw
l w

ith
 a ch

ain
 and caught 

few
er sm

all 
fish

.

5o 
B

ehaviour stu
d
ies 

co
n
cern

in
g
 se

n
sitiv

ity
 o

f fish
 to

 
aco

u
stic 

and v
isu

al 
stim

u
li 

and th
e
ir sw

im
m

ing c
a
p
a
b
ilitie

s 
and perform

ance w
ere co

n
tin

u
ed

.

6. 
W

ork w
as 

sta
rte

d
 on th

e resp
o

n
se o

f fish
 to

 v
ario

u
s b

a
its u

sed
 in

 lo
n
g
 lin

in
g

. 
T

he effectiv
en

ess 
o
f a

rtific
ia

l 
and n

atu
ral b

a
its 

to
g
eth

er w
ith

 d
iffe

ren
t 

w
ork d

esig
n
 is b

ein
g
 stu

d
ied

 u
sin

g
 low

 lig
h
t 

te
le

v
isio

n
 equipm

ent 
fo

r b
o
th

 
sea lo

ch
 and open so

a ex
p

erim
en

ts.

E
n
g
in

eerin
g
 developm

ents 
0:1 rem

otely
 co

n
tro

lled
 in

stru
m

en
ted

 u
n
d
erw

ater v
eh

icles 
carried

 o
u
t by th

e H
erio

t-W
att U

n
iv

ersity
 in

 S
co

tlan
d
 are p

ro
m

isin
g
. 

Such a 
v
eh

icle, 
c
a
lle

d
 AÎTGUS h

as been d
em

o
n
strated u

n
d
er open sea co

n
d
itio

n
s 

o
p
erated

 from
 

a research
 v

e
sse

l. 
F

u
rth

er w
ork ou e

le
ctro

n
ic 

fish
 tag

s 
is b

ein
g
 c

arried
 o

u
t fo

r 
sp

ecial ap
p

licatio
n

s 
a
t o

th
er U

n
iv

ersitie
s, 

p
a
rtic

u
la

rly
 a

t th
e U

n
iv

ersity
 o

f 
S

terlin
g

.




