
In
te

rn
a
tio

n
a
l 

C
o
u
n
cil 

fo
r 

th
e 

E
x

p
lo

ra
tio

n
 
o
f 

th
e 

S
ea

C
.M

.1971/B
.-1 

A
d
m

in
istra

tiv
e 

R
ep

o
rt

G
EA

R A
N

I) 
BEH

A
V

IO
U

R CO
M

M
ITTEE

hy A
«R

„ 
M

arg
etts

1970

B
elgium

 
(P

. 
H

ov
a
ri)

F
o

r 
th

e
 

beam
 
tra

w
l 

fish
e
ry

 
a 

com
bined 

d
o
u
b
le 

beam
 
tra

w
l w

as 
d
esig

n
ed

 
w

ith
 
th

e 
m

ain 
aim

 
o
f 

in
c
re

a
sin

g
 
th

e 
c
a
tc

h
in

g
 
c
a
p

a
c
ity

 fo
r p

e
la

g
ic
 
fish

 
d
u
rin

g
 

th
e 

sh
rim

p
 
fish

e
ry

.

Tw
o 

se
rie

s 
o
f 

ex
p
erim

en
ts w

ith
 
sin

g
le
 
b

o
at 

p
e
la

g
ic
 
tra

w
ls w

ere 
c
a
rrie

d
 

o
u
t 

d
u

rin
g
 
th

e
 
y

e
a
r. 

T
he 

n
e
ts 

w
h
ich

 a
re 

in
ten

d
ed
 
as 

su
b

stitu
te

s 
fo

r 
th

e 
p

a
ir 

traw
l 

w
ere 

ad
ap

ted
 
fo

r 
sm

aller v
e
sse

ls 
eq

u
ip

p
ed

 fo
r 

th
e 

beam
 
tra

w
l 

fish
e
ry

*
 

T
he 

firs
t 

se
rie

s 
o
f 

ex
p
erim

en
ts 

to
o
k
 p

la
ce
 
in
 
th

e 
S

p
rin

g
 

on b
o
ard

 
th

e
 
fish

e
­

rie
s
 
re

se
a
rc

h
 v

e
sse

l 
"H

in
d

ers” 
an

d
 a 

co
m

m
ercial 

fish
in

g
 v

e
sse

l. 
T

he 
aim

 
o
f 

th
e
se
 
fish

in
g
 
ex

p
erim

en
ts 

w
as 

to
 
a
sc

e
rta

in
 w

h
eth

er 
it 

w
as 

p
o
ssib

le
 

to
 

fish
 w

ith
 
th

is 
n
e
t. 

D
u
rin

g
 th

e A
utum

n, 
th

e
 

seco
n

d
 
se

rie
s 

o
f 

ex
p
erim

en
ts 

w
as 

u
n
d
ertak

en
 

on b
o
ard

 
a 

co
m

m
ercial 

fish
in

g
 v

e
sse

l 
to
 

exam
ine 

th
e 

c
a
tc

h
in

g
 

c
a
p

a
c
ity

 
o
f 

th
e 

n
e
t. 

T
he 

ex
p
erim

en
ts 

w
ere 

v
ery

 
sa

tisfa
c
to

ry
 

and 
ste

p
s 

are 
b
ein

g
 tak

en
 
to
 
in

c
re

a
se
 
th

e
 
c
a
tch

e
s 

s
till 

fu
rth

e
r 

by a
d
ju

stin
g
 th

e 
rig

g
in

g
.

T
he 

th
e
o
re

tic
a
l 

stu
d

y
 
co

n
cern

in
g
 
a 

sy
stem

 
o
f 

e
le

c
tric

a
l 

im
p
u
lses w

as 
. 

co
n
tin

u
ed

 w
ith

 a v
iew

 
to
 
su

b
stitu

tin
g
 
th

e
 
tic

k
le

r 
ch

ain
s 

u
sed

 
d
u
rin

g
 th

e 
fish

in
g
 w

ith
 b

o
tto

m
 
tra

w
ls. 

A
n a

p
p
a
ra

tu
s 

fo
r 

th
e 

e
le

c
tric

a
l 

fish
in

g
 on 

sh
rim

p
s 

and 
fla

tfis
h
 w

as 
d
esig

n
ed

.

T
h
e
o
re

tic
a
l 

stu
d
ie

s 
co

n
cern

in
g
 th

e
 

in
flu

e
n

c
e
 
o
f 

th
e 

tem
p

eratu
re 

on 
th

e 
c
a
tc

h
 w

ere 
a
iso

 
c
a
rrie

d
 
o

u
t.

V
ia 

lo
g

-sh
e
e
ts 

o
f 

fish
erm

en
 a 

p
re

lim
in

a
ry
 a

n
a
ly

sis 
o
f 

th
e 

e
ffe

c
t 

o
f 

w
ind 

on 
c
atc

h
es 

w
as 

m
ade 

fo
r 

a v
e
sse

l 
fish

in
g
 in

 
Ic

e
la

n
d
ic
 w

aters 
d

u
rin

g
 

a fiv
e
-y

e
a
r 

p
e
rio

d
.

T
he 

re
la

tio
n

sh
ip
 
b
etw

een
 
fish

in
g
 pow

er 
and 

c
e
rta

in
 fish

in
g
 g

ear 
c
h
a
ra

c
te

ristic
s 

w
as 

stu
d
ie

d
. 

W
ith

in
 
th

e
 

sco
p
e 

o
f 

th
e 

IC
E

S 
a
c
tiv

itie
s
, 

c
a
lc

u
la

tio
n
s w

ere 
m

ade 
on 

th
e 

re
la

tio
n
sh

ip
 
b

etw
een

 c
e
rta

in
 v

e
sse

l 
c
h

a
ra

c
te

r­
is

tic
s
 

(g
ro

ss 
to

n
n
ag

e, 
en

g
in

e pow
er 

an
d 

le
n
g
th

) 
an

d 
th

e
 
fish

in
g
 p

o
w

er.
T

h
is 

stu
d
y
 w

as 
c
a
rrie

d
 

o
u
t 

fo
r B

elg
ian

 beam
 v

e
sse

ls 
fish

in
g
 fo

r 
so

le
 
in
 a 

sm
all 

p
a
rt 

o
f A

rea 
IV

c.

A
t 

th
e
 
re

q
u

e
st 

o
f 

I.S
.O

. 
sp

e
c
ia

l 
a
tte

n
tio

n
 w

as 
p

a
id
 
to
 
p
re

lim
in

a
ry

 
m

ethods 
an

d 
ex

p
erim

en
ts 

in
 
co

n
n
ectio

n
 w

ith
 
th

e
 
id

e
n
tific

a
tio

n
 
o
f n

e
ttin

g
 

y
a
rn

s.A n
ew

ly 
d
esig

n
ed
 
sa

fe
ty
 

sy
stem

 fo
r beam

 
tra

w
l 

v
e
sse

ls w
as 

fu
rth

e
r 

te
ste

d
.

W
ith

in
 
th

e 
sco

p
e 

o
f 

th
e w

o
rk

-tim
e 

stu
d
ie

s 
in
 
th

e 
fish

in
g
 in

d
u
stry

, 
a 

se
rie

s 
o
f 

ex
p
erim

en
ts 

w
ith

 
th

e 
rin

sin
g
 an

d 
so

rtin
g
 m

ach
in

e 
fo

r 
sh

rim
p

s 
w

as 
a
iso

 
u
n
d
ertak

en
«
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C
anada

(J.M
. 

A
n
d
erso

n
)

C
o
m

p
ariso

n
s 

o
f 

c
a
tc

h
in

g
 
e
ffic

ie
n
c
y
 
o
f 

salm
on 

d
rift 

n
e
ts 

o
f m

ono­
fila

m
e
n

t 
an

d m
u

ltifila
m

e
n
t 

tw
in

es, 
and 

co
m

p
ariso

n
s 

o
f 

ta
g
 re

tu
rn

s 
o
f 

salm
on 

tag
g
ed

 
from

 
each

 
ty

p
e 

o
f 

g
e
a
r, 

w
ere 

co
n
tin

u
ed

 
in
 

1970* 
C

atch
es 

p
e
r u

n
it 

e
ffo

rt 
w

ith
 
th

e 
tw

in
e 

ty
p
es 

w
ere 

m
ore 

v
a
ria

b
le
 

th
an

 
in
 
I969 

ex
p

erim
en

ts, 
and 

m
o
n
o
filam

en
t 

n
e
ts 

w
ere 

m
ore 

e
ffic

ie
n
t 

o
n
ly
 a

t 
th

e 
la

rg
e
st 

m
esh 

siz
e
s 

u
sed

 
(152 

mm 
stre

tc
h

e
d

). 
P

ish
 
tak

en
 
in
 
th

e
se
 
la

rg
e

 
m

o
n
o
filam

en
t 

m
eshes 

ap
p

ear 
to
 

be 
m

ore 
v
ia

b
le

, 
and h

av
e 

y
ie

ld
e
d
 a h

ig
h
e
r 

p
ro

p
o
rtio

n
 
o
f re

tu
rn

s 
in
 
se

v
e
ra

l 
tag

g
in

g
 
ex

p
erim

en
ts 

th
an

 
fis

h
 
tag

g
ed

 
fro

m
 n

u
ltifila

m
e
n
t 

n
e
ts.

A
 h

y
d
rau

lic
 

flu
m

e w
as 

d
esig

n
ed

 fo
r 

th
e
 

stu
d
y
 
o
f 

th
e 

b
eh

av
io

u
r 

o
f 

m
arin

e 
an

im
als, 

an
d 

o
f u

n
d

erw
ater 

in
stru

m
e
n
ts, 

in
 m

oving w
ater u

n
d
er 

c
o
n
tro

lle
d
 
la

b
o
ra

to
ry
 
c
o

n
d
itio

n
s•

T
h
ree 

d
iffe

re
n

t 
tow

ed u
n
d
erw

ater v
e
h
ic

le
s, 

tw
o 

unm
anned, 

th
e 

o
th

e
r 

accom
m

odating 
tw

o 
SCU

BA
 
d

iv
e
rs, 

w
ere 

d
esig

n
ed

 
and b

u
ilt. 

A
li 

a
re 

fitte
d

 
w

ith
 

cam
eras 

an
d 

stro
b
e
s. 

T
h
eir m

ain p
u

rp
o

se 
is
 
fo

r 
o
b
serv

in
g
 
th

e 
sea 

flo
o

r 
in
 b

e
n
th

ic 
su

rv
ey
 
o
p
e
ra

tio
n
s.

T
he 

e
n
g
in

e
e
rin

g
 
stu

d
y
 
o
f 

o
tte

r 
tra

w
ls, 

aim
ed 

a
t 

th
e
 

d
ev

elo
p
m

en
t 

o
f v

e
rifie

d
 
e
n
g
in

e
e
rin

g
 p

rin
c
ip

le
s 

fo
r 

th
e
 
ra

tio
n
a
l 

d
esig

n
 
o
f 

new
 
tra

w
ls, 

h
as 

now
 
reach

ed
 
th

e
 

stag
e 

w
here 

ex
p
erim

en
tal 

d
a
ta
 
o

b
tain

ed
 
o
v
er 

th
e 

p
a
st 

few
 y

e
a
rs 

fro
m
 
o

p
e
ratio

n
s 

a
t 

se
a, 

h
av

e 
b
een

 g
iv

en
 
su

ffic
ie

n
t 

com
­

p
u

te
r 

tre
atm

e
n
t 

so 
th

a
t 

m
ost 

h
y
p
o
th

eses 
co

n
cern

in
g
 
th

e 
d
istrib

u
tio

n
 

o
f 

stre
sse

s 
in

, 
and 

th
e
 

sh
ap

e 
o

f, 
th

e
 w

o
rk

in
g
 g

ear 
can

 now
 be 

ch
eck

ed
.

T
he 

C
an

ad
ian

 
su

b
m

ersib
le, 

PISC
E

S 
I,w

as 
u
sed

 
in
 
a 

su
c
c
e
ssfu

l 
su

rv
ey

 
o
f 

sp
aw

n
in

g
 b

eh
av

io
u
r 

o
f h

e
rrin

g
 

on G
eo

rg
es 

B
ank 

on 
th

e
 
w

estern
 A

tla
n
tic

 
c
o

n
tin

e
n

ta
l 

sh
e
lf 

o
ff 

th
e
 

G
u
lf 

o
f M

aine.

In
 
th

e
 
c
o
n
tin

u
in

g
 
a
c
o
u
stic

 
stu

d
ie

s 
in
 
co

d
, 

w
ith

 
sp

e
c
ia

l 
em

p
h
asis 

on 
th

e 
re

a
c
tio

n
 
o
f 

fis
h
 
to
 
g
e
a
r 

n
o
ise

, 
a new

 
h

y
d

ro
p

h
o

n
e 

sy
stem

 h
as 

b
een 

d
esig

n
ed
 
to
 
re

co
rd
 
am

b
ien

t 
n

o
ise

 
c
o

n
tin

u
o

u
sly

 
o
v
er 

a w
id

e 
n
o
ise 

ran
g
e 

sp
ectru

m
, 

from
 v

ery
 low

 
to
 

h
ig

h
 

sea 
s
ta

te
s. 

E
x
p
erim

en
ts 

co
n

tin
u

e 
on 

th
e 

in
v
e
stig

a
tio

n
 
o
f w

h
eth

er 
o
r n

o
t, 

in
 
co

d
, 

th
e
 
a
c
o

u
stic

 
stim

u
lu

s 
is
 
p
re

ssu
re

 
o
r 

d
isp

lacem
en

t, 
o
r b

o
th

.

L
o

b
ster u

rin
e
 
c
o
n
tain

s 
a pherom

one 
w

h
ich

 
is
 
a
ttra

c
tiv

e
 

to
 
b
o
th
 m

ales 
and 

fem
ales, 

b
u

t 
th

e
 
g
re

a
te

st 
d
eg

ree 
o
f 

a
ttra

c
tio

n
 
is
 

o
f m

atu
re 

m
ales 

to
 

th
e 

u
rin

e
 

from
 re

c
e
n
tly

 m
o
u

lted
 
fem

ale 
lo

b
ste

rs. 
W

ork 
co

n
tin

u
es 

on 
th

e 
id

e
n

tific
a
tio

n
 
o
f 

th
e 

ch
em

o
-recep

to
rs w

h
ich m

ed
iate 

th
e 

b
e
h
a
v
io

u
ra

l 
resp

o
n
ses 

to
 
th

e
 

above 
pherom

one 
and 

to
 

fo
o
d
 

o
d
o
u
rs 

in
 
lo

b
ste

rs.

A
 m

ethod w
as 

d
ev

elo
p

ed
 
fo

r m
aking 

e
le

c
tric

a
l 

re
c
o
rd

in
g
s 

fro
m
 th

e 
o
lfa

c
to

ry
 m

ucosa 
o
f A

tla
n
tic
 

salm
o
n
. 

T
h
is 

is
 
re

la
te

d
 
to
 

a program
m

e 
in

v
e
stig

a
tin

g
 
th

e 
p

h
y

sio
lo

g
ic

a
l 

b
a
sis 

fo
r 

th
e 

m
ig

rato
ry
 b

eh
av

io
u
r 

o
f 

salm
o

n
.

W
ork 

co
n
tin

u
ed
 

on 
th

e
 
u
se 

o
f u

ltra
so

n
ic
 
te

le
m

e
try

 as 
a m

ethod 
o
f 

fo
llo

w
in

g
 th

e
 

m
ovem

ents 
o
f 

fis
h
 a

t 
sea u

n
d
er 

n
a
tu

ra
l 

c
o
n
d
itio

n
s.

D
enm

ark
(K

, 
P

opp 
M

adsen)

O
b
serv

atio
n
s 

on 
s
e
le

c
tiv

ity
 

and 
re

la
tiv

e
 
e
ffic

ie
n
c
y
 
o
f m

ono' 
filam

e
n

t 
(P

o
ly

am
id

e) 
and m

u
ltifila

m
e
n
t 

(P
o

ly
e
ste

r) 
salm

on 
d
rift 

n
e
ts 

w
ere 

c
a
rrie

d
 
o
u
t 

from
 
co

m
m

ercial 
v
e
sse

ls 
a
t W

est 
G

reen
lan

d
.
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F
ran

c e 

(H
. 

P
o

rtie
r)

L
a m

a
jo

rité
 

d
es 

b
ateau

x
 

de 
150 

à 
400 

CV 
q
u
i 

p
êch

en
t 

dans 
le
 

sud 
de 

la
 M

er 
du H

ord 
e
t 

en M
anche 

tra
v
a
ille

n
t 

av
ec 

d
es 

c
h
a
lu

ts 
de 

fo
n
d
 

à g
ran

d
e 

o
u
v
ertu

re 
v
e
rtic

a
le

. 
O

n 
a 

donc 
é
tu

d
ié
 

p
o
u
r 

le
s 

b
ateau

x
 

de 
1200 

à 
2000 

CV un 
c
h
a
lu

t 
de 

ce 
ty

p
e 

- 
le
 m

odèle 
a 

é
té

 
m

is 
au p

o
in

t 
en b

a
ssin

 
e
t 

le
s 

e
ssa

is 
e
ffe

c
tu

é
s 

à 
la

 m
er. 

S
u
iv

an
t 

le
 

ty
p
e 

de 
g
réem

en
t 

em
ployé 

ou a 
o
b
ten

u
 

d
es 

o
u
v
e
rtu

res 
a
lla

n
t 

de 
5*50 m

 à 
8«00 

m
.

E
n m

êm
e 

tem
ps 

o
n
t 

é
té
 

essay
és 

de 
nouveaux p

an
n

eau
x
 
d

iv
e
rg

e
n

ts 
o
v
ales 

au
 p

ro
fil 

creu
x
 

q
u

i 
o
n
t 

m
o
n
tré, 

su
r 

le
 
fo

n
d
, 

une 
d
iv

erg
en

ce 
am

élio
rée 

de 
15 

à 
20$ p

a
r 

ra
p
p
o
rt 

au
x p

an
n

eau
x
 
o
v
ales 

p
la

n
s 

de 
m

êm
e 

c
ô
tes 

e
x

té
rie

u
re

s. 
C

es 
p
an

n
eu

ax p
eu

v
en

t 
ég

alem
en

t 
ê
tre

 
u
tilis

é
s
 

en 
c
h
a
lu

ta
g
e 

p
élag

iq
u
e 

e
t 

p
ré

se
n
te

n
t 

u
n
e 

bonne 
s
ta

b
ilité

 
e
n
tre

 
deux 

eau
x
.

L
es 

c
h
a
lu

ts 
p
é
lag

iq
u
e
s 

à 
deux b

ateau
x
 

q
u

i 
o

n
t 

é
té
 
u
tilis

é
s
 

p
o
u
r 

la
 

p
êch

e 
du h

aren
g
 

d
an

s 
le
 

sud 
de 

la
 M

er 
du H

o
rd

, 
au 

co
u
rs 

de 
la
 

cam
pagne 

1
9
7
0

, 
o
n
t 

to
u
s 

d
es 

g
ran

d
es 

m
a
ille

s 
à 

l'e
n
tê

tu
re
 

(600 m
m

) 
e
t 

d
es 

e
ssa

is 
o
n
t 

é
té
 
e
ffe

c
tu

é
s 

av
ec 

d
es 

m
a
ille

s 
de 

800 m
m

.

P
ratiq

u
em

en
t 

to
u
s 

le
s 

c
h
a
lu

ts 
so

n
t 

fa
its

 
en p

o
ly

am
id

e, 
se

u
ls 

q
u
elq

u
es 

c
h
a
lu

ts 
de 

fo
n
d
 u

tilis
é
s
 

su
r 

d
es 

te
rra

in
s 

trè
s 

d
u
rs 

en 
M

anche 
so

n
t 

en p
o
ly

é
th

y
lè

n
e
.

E
n
fin

,il 
e
st 

à 
sig

n
a
le

r 
que 

le
 

ren
d

em
en

t 
du c

h
a
lu

t 
s
é
le

c
tif 

à 
c
re

v
e
tte

s 
a 

é
té
 

am
élio

ré 
p

a
r 

so
n 

in
v
e
n
te

u
r 

q
u

i 
a 

tro
u
v
é 

un 
a
rtific

e
 

p
e
rm

e
ttan

t 
à 

la
 n

ap
p
e 

in
te

rm
é
d
ia

ire
 

de 
b
ien

 
fo

n
c
tio

n
n
e
r 

en 
to

u
te

s 
c
irc

o
n
sta

n
c
e
s,

G
erm

any 

(H
. 

B
o
h
l)

F
ish

in
g
 G

ear 
and A

p
p
aratu

s 
s 

In
 
th

e 
y
e
a
r u

n
d

er 
c
o
n
sid

e
ra

tio
n
 g

e
a
r 

in
v

e
stig

a
tio

n
s 

w
ere 

c
o
n
c
en

tra
ted

 
on h

ig
h
-o

p
en

in
g
 b

o
tto

m
 
tra

w
ls.

D
iffe

re
n
t 

p
o
s
s
ib

ilitie
s
 

o
f 

c
o
n
stru

c
tin

g
 
th

is 
g

e
a
r h

av
e 

b
een

 
com

pared 
e
x

p
erim

e
n

ta
lly

, 
T

he 
in

flu
e
n
c
e
 

o
f 

th
e 

to
w

in
g
 

sp
eed

 
on 

th
e
 
v
e
rtic

a
l 

and 
h
o
riz

o
n
ta

l 
n
e
t 

o
p
en

in
g
 w

as 
in

v
e
stig

a
te

d
.

T
he 

d
ev

elo
p
m

en
t 

o
f 

v
a
rio

u
s 

ty
p
es 

o
f 

a 
th

erm
o
so

n
d
e 

w
h
ich 

a
re 

u
sed

 
in
 
c
o
n
ju

n
ctio

n
 w

ith
 
th

e 
n
etso

n
d
e, 

h
as 

reach
ed
 

su
ch
 
a 

stag
e
 
th

a
t 

it 
h

as 
b

een
 
ad

o
p
ted

 by 
th

e
 

co
m

m
ercial 

d
eep

-sea 
fish

e
rie

s
. 

B
y m

eans 
o
f 

th
is 

eq
u
ip

m
en

t 
th

e 
se

arc
h
in

g
 

tim
e 

can
 be 

red
u
ced

.

A
fte

r 
a 

p
e
rio

d
 
o
f 

sta
g
n
a
tio

n
, 

ex
p

erim
en

ts w
ith

 
e
le

c
trifie

d
 
tra

w
ls 

u
sed

 
fo

r 
d
eep

-sea 
fish

in
g
 w

ere 
co

n
tin

u
ed

.

S
e
le

c
tiv

ity
 E

x
p
erim

en
ts 

s 
R

ath
er 

e
x
ten

siv
e
 
stu

d
ie

s 
on 

th
e 

s
e
le

c
tiv

ity
 

o
f 

b
o
tto

m
 tra

w
ls 

w
ere 

c
a
rrie

d
 
o
u
t 

on b
o
ard

 
th

e 
R

.V
, 

"W
alth

er 
H

erw
ig" 

in
 A

p
ril 

I97O
, 

A
 

co
d
-en

d
 m

ade 
o
f 

th
e
 

new
 
stan

d
a
rd

 p
o
ly

am
id

e 
n
e
tin

g
 

y
arn

 
(R
 

6484 
te

x
) 

w
as 

com
pared w

ith
 a 

co
d
-en

d
 m

ade 
o
f 

an 
e
x
tra

 
stro

n
g

 
p
o
ly

am
id

e 
n
e
ttin

g
 y

arn
 

(R
 
1
8
0
0
0
tex

). 
T

he 
se

le
c
tio

n
 
fa

c
to

rs 
o
b
tain

ed
 

fo
r 

co
a w

era 
3
.4

1
 
fo

r 
th

e 
stan

d
a
rd
 y

arn
 

and 
3«51 

fo
r 

th
e 

th
ic

k
 y

arn
.

S
in

ce 
th

e
se
 
re

s
u
lts 

conform
 w

ith
 
th

o
se 

fro
m
 
ex

p
erim

en
ts 

c
a
rrie

d
 
o
u
t 

w
ith

 
th

e
 

sam
e 

co
d
-en

d
s 

in
 

1969? 
is
 

now
 
ev

ery
 
ap

p
earan

ce 
th

a
t, 

as
fa

r 
as 

th
e
 

escap
em

en
t 

o
f 

sm
all 

fis
h
 
is
 

co
n
cern

ed
, 

v
ery

 
stro

n
g
 
co

d
-en

d
s 

can
 be 

u
sed

 
to
 
o
b
v
ia

te 
th

e 
n
eed

 
fo

r 
to

p
sid

e 
c
h
a
fe

rs.
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A
lso

 
in

 A
p
ril 

1970, 
an

d 
a
t 

th
e
 

sam
e p

la
ce
 

an
d 

on 
th

e 
sarae 

sto
ck

, 
a 

se
rie

s 
o
f h

a
u

ls w
as 

m
ade w

ith
 

tw
o 

p
o
ly

am
id

e 
co

d
-en

d
s 

w
h
ich

 d
iffe

re
d
 from

 
each

 
o
th

e
r 

in
 th

e
 

e
lo

n
g

a
tio

n
 p

ro
p
e
rtie

s 
h
u
t 

n
o
t 

in
 th

e 
fib

re
 

o
f 

th
e
ir 

n
e
ttin

g
 y

a
m

s, 
T

he 
se

le
c
tio

n
 fa

c
to

r 
fo

r a n
e
ttin

g
 y

arn
 w

ith
 an

 
elo

n
g

­
a
tio

n
 
o
f 

38*8io a
t 

h
a
lf 

th
e
 
k
n
o
t 

b
reak

in
g
 lo

ad
 w

as 
3.49* 

w
h
ilst 

th
a
t 

fo
r 

a n
e
ttin

g
 y

arn
 w

ith
 an

 
e
lo

n
g
atio

n
 
o
f 

2
1
.5

$
 w

as 
3

.1
5

. 
T

h
ese 

fin
d

in
g

s 
ap

p
ear 

to
 

show
 
th

a
t 

h
ig

h
 
e
lo

n
g
atio

n
 is

 
a
sso

c
ia

te
d
 w

ith
 h

ig
h
 
se

le
c
tio

n
 

fa
c
to

rs. 
H

ow
ever, 

ta
k

in
g
 
in

to
 
acco

u
n
t 

th
a
t 

b
o
th
 th

e
 

co
d
-en

d
s 

m
en

tio
n
ed

 
in

 th
e 

f
ir

s
t 

p
arag

rap
h
 

o
f 

th
is 

se
c
tio

n
 w

ere 
m

ade 
o
f n

e
ttin

g
 y

a
rn

s w
ith

 
low

 
e
lo

n
g
atio

n
s 

(23«8 
and 

2
1

.0
$

), 
it 

becom
es 

o
b

v
io

u
s 

th
a
t 

th
e
re
 w

as 
no 

c
le

a
r re

la
tio

n
sh

ip
 b

etw
een

 
e
lo

n
g
a
tio

n
 

and 
se

le
c
tiv

ity
,, 

fin
a
lly

, 
it h

as 
to
 

be 
m

en
tio

n
ed
 
th

a
t 

an
 
a
n

a
ly

sis 
o
f 

in
d

iv
id

u
a
l 

h
a
u
ls 

d
id
 n

o
t 

re
v

e
a
l 

an
y 

n
e
g

a
tiv

e 
c
o
rre

la
tio

n
 b

etw
een

 
c
a
tc

h
 
siz

e
 

and 
se

le
c
tio

n
 fa

c
to

r.

M
et 

M
a
te

ria
ls 

î 
A

s 
in

 p
rev

io
u

s 
y
e
a
rs, 

alm
o
st 

e
n
tire

ly
 p

o
ly

am
id

e 
n
e
ttin

g
 y

arn
s w

ere 
u
sed

 fo
r 

th
e
 
m

an
u

factu
re 

o
f 

tra
w

ls. 
P

la
ite

d
 p

o
ly

­
e
th

y
le

n
e 

y
arn

s w
ere u

sed
 
o

n
ly
 
e
x
c
e
p
tio

n
a
lly

.

T
he 

co
m

m
ercial u

se 
o
f 

e
x
tra

 
stro

n
g
 p

o
ly

am
id

e 
n

e
ttin

g
 y

arn
s 

ch
an

g
ed 

fro
m
 ab

o
u
t 

R
 

18000 
te

x
 

(d
iam

eter 
7 

m
m

) 
to
 

ab
o

u
t 

R
 

14500 
te

x
 

(d
iam

eter 
6 

m
m

). 
T

he re
aso

n
s 

fo
r 

th
is 

w
ere 

lo
w

er c
o
sts, 

e
a
sie

r m
an

u
factu

re 
and h

ig
h
e
r re

sista
n
c
e
 

o
f 

th
e 

k
n
o
ts 

a
g
a
in

st 
a
b
rasio

n
.

T
he 

c
o
o
p
era

tio
n
 w

ith
 n

a
tio

n
a
l 

an
d 

in
te

rn
a
tio

n
a
l 

b
o
d
ies 

co
n
cern

ed
 

w
ith

 
sta

n
d
a
rd

iz
a
tio

n
 
o
f 

n
e
t 

m
a
te

ria
ls w

as 
co

n
tin

u
ed

. 
A

c
tiv

ity
 w

as 
c
o

n
ce

n
tra

ted
 

on 
sh

ap
in

g
 
o
f 

n
e
ttin

g
 

an
d 

te
stin

g
 m

ethods 
fo

r n
e
t 

m
a
te

ria
ls.

P
ish

 B
eh

av
io

u
r 

; 
T

he 
ex

p
erim

en
ts 

co
n
cern

in
g
 
th

e
 
tech

n
o

lo
g

y
 
o
f h

ig
h
- 

o
p

en
in

g
 b

o
tto

m
 
tra

w
ls 

w
ere 

com
bined w

ith
 
stu

d
ie

s 
o
f 

fis
h
 b

eh
av

io
u

r. 
T

ho 
c
o
n
d
itio

n
s 

fo
r 

o
b
se

rv
a
tio

n
 by m

eans 
o
f u

n
d

erw
ater 

cam
era 

an
d 

ech
o

­
so

u
n

d
in

g
 
eq

u
ip

m
en

ts 
p
ro

v
ed

 u
n

fav
o

u
rab

le, 
b
ecau

se 
d
u
rin

g
 th

e
 
la

te
 

sum
m

er 
in
 th

e
 w

o
rk

in
g
 a

re
a
 
o
ff 

th
e 

T
J.S. 

e
a
st 

c
o
a
st 

b
o
tto

m
 fis

h
 fo

rm
ed

 no 
sch

o
o
ls 

b
u
t 

w
ere 

w
id

ely
 
sc

a
tte

re
d

. 
In
 
th

e
 

co
u
rse 

o
f 

th
e 

ex
p
erim

en
ts 

m
any h

au
ls 

w
ere 

m
ade 

b
etw

een
 
id

e
n
tic

a
l 

p
o
sitio

n
s 

o
f 

sh
o
o
tin

g
 an

d h
a
u
lin

g
.

B
ecau

se 
th

e
 

in
flu

e
n

c
e
 

o
f 

d
iffe

re
n
t 

en
v
iro

n
m

en
tal 

c
o
n
d
itio

n
s 

w
as 

th
u
s 

c
o
n
sid

e
ra

b
ly
 red

u
ced

, 
co

m
p
o
sitio

n
s 

g
av

e 
c
lu

es 
as 

to
 

th
e 

ch
an

g
es 

in
 
th

e 
b
eh

av
io

u
r 

o
f fish

e
s. 

M
arked 

d
iffe

re
n
c
e
s 

in
 
th

e
 
c
a
tc

h
 
co

m
p
o
sitio

n
s 

w
ere 

o
b

serv
ed

, 
d
ep

en
d
en

t 
on 

th
e
 
rig

g
in

g
 
o
f g

e
a
r u

sed
 

an
d 

on 
th

e
 

d
ay

tim
e.

T
he 

m
ost 

strik
in

g
 

ch
ang

e w
as 

fo
u
n
d
 
in
 th

e 
b
eh

av
io

u
r 

o
f 

sk
a
te

s 
and ra

y
s 

w
h
ich 

d
u
rin

g
 
d

ay
tim

e w
ere 

n
o

t 
cau

g
h
t 

a
t 

a
li 

o
r w

ere 
re

p
re

se
n
te

d
 
in
 th

e
 

c
a
tc

h
 b

y
 o

n
ly
 a few

 
sm

all 
sp

ecim
en

s? 
a
t 

d
u
sk
 
th

e
ir num

bers 
in

c
rea

sed
, 

an
d
 a

t 
m

id
n

ig
h

t 
th

e
 
m

ajo
r 

p
a
rt 

o
f 

th
e 

c
a
tc

h
 
o
fte

n
 
c
o

n
siste

d
 
o
f 

sk
a
tes 

and ra
y
s 

o
f 

a
li 

siz
e
s.

S
tu

d
ies 

on n
o
ise

s 
cau

sed
 by fish

in
g
 v

e
sse

ls 
and 

tra
w

ls 
in

 a
c
tio

n
 

w
ere 

co
n
tin

u
ed

 b
y
 m

eans 
o
f 

a n
ew

ly c
o

n
stru

c
te

d
 h

y
d

ro
p

h
o

n
e. 

T
he m

ain 
en

erg
y
 c

o
n

ten
t 

o
f 

n
o

ises 
p

ro
d

u
ced

 by a 
2
0
0
-feet-b

o
tto

m
 
tra

w
l 

fitte
d

 
w

ith
 b

o
b
b
in

s 
and 

tow
ed 

a
t 

a 
sp

eed
 
o
f 

3«8 k
n
 w

as 
fo

u
n
d
 
to
 
b

e 
in
 
th

e 
freq

u
en

cy
 ran

g
e 

fro
m
 

6 
to
 

IO
 
cp

s.

Ic
ela

n
d

(G
. 

T
h

o
rstein

sso
n

)

B
ottom

 T
raw

lin
g
: 

C
o
n
tin

u
ed
 
e
ffo

rts w
ere 

m
ade 

to
 
d

isco
v

e
r new

 praw
n 

fish
in

g
 g

ro
u
n
d
s 

o
ff 

th
e 

n
o
rth

 
and 

S
W

-co
asts 

o
f 

Ic
e
la

n
d
, 

O
ff 

th
e 

n
o
rth

 
c
o
a
st 

in
 

deep w
aters 

c
atc

h
es up 

to
 

a m
axim

um
 
o
f 

200 
- 

300 k
g
 d

eep 
sea 

praw
n
 

(P
an

d
alu

s 
b
o
re

a
lis) 

p
e
r 

tra
w

lin
g
 h

o
u
r w

ere 
o

b
tain

ed
 
in
 a 

se
le

c
t­

iv
e
 
tra

w
l 

o
f P

ren
ch
 
ty

p
e 

and 
in
 
a 

1
3
0

s 
praw

n 
traw

l 
o
f 

Ic
e
la

n
d

ic
 

d
esig

n
. 

T
he 

a
ttem

p
t 

to
 
c
a
tc

h
 N

ephrops 
n

o
rv

eg
icu

s 
in
 
th

e 
lo

w
er 

co
d
-en

d
 
o
f 

a 
se

le
c
tiv

e
 
tra

w
l 

an
d P

an
d

alu
s 

b
o
re

a
lis 

in
 
th

e
 u

p
p
er 

one 
d
id
 n

o
t 

su
cceed

 
as 

h
a
rd

ly
 an

y
 praw

n 
co

u
ld
 be 

fo
u
n
d
 

on 
th

e
 N

ephrops 
fish

in
g
 g

ro
u

n
d
s 

d
u
rin

g
 th

e
 

ex
p
erim

en
tal 

tim
e
. 

A
n

o
th

er 
attem

p
t w

ill 
be 

u
n
d
ertak

en
 
in

1571.
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A
n 

attem
p

t 
to
 
av

o
id
 

young h
ad

d
o

ck
 

an
d 

cod fro
m
 b

ein
g
 
cau

g
h
t 

in
 

praw
n 

tra
w

ls 
on th

e
 

co
n
v
en

tio
n
al 

praw
n g

ro
u
n
d
s 

o
ff 

th
e 

N
W

-coast 
d

id
 

n
o
t 

p
ro

v
e 

v
ery

 
su

c
c
e
ssfu

l. 
T

he 
ex

p
erim

en
tal 

g
e
a
r w

as 
a k

in
d
 
o
f 

a 
se

le
c
tiv

e
 
tra

w
l, 

sim
ila

r 
in
 
d

esig
n
 
to
 

a U
SA
 
tra

w
l. 

T
h
is 

ex
p
erim

en
t 

w
ill be 

co
n
tin

u
ed
 
in
 

1971 
in
 
ju

v
e
n
ile

s 
o
f 

co
m

m
ercially

 im
p

o
rtan

t 
fish

 
sp

e
cie

s 
w

h
ich 

a
re 

o
b
serv

ed
 
in
 
se

rio
u
s 

q
u
a
n
titie

s 
in
 
th

e 
praw

n catch
es«

M
id

-w
ater T

raw
lin

g
: 

Som
e 

attem
p
ts 

h
av

e 
b
een

 u
n
d
ertak

en
 
in
 
c
atc

h
in

g
 

b
lu

e w
h
itin

g
 
o
ff 

th
e 

Ic
e
la

n
d
ic
 
e
a
st 

c
o
a
st 

in
 
a 

la
rg

e
 
m

id
-w

ater 
traw

l 
o
f 

G
erm

an ty
p
e
. 

T
he 

re
s
u
lts 

h
av

e 
b
een

 p
o
o
r 

due 
to
 
v

ery
 
sc

a
tte

re
d

 
o
ccu

rren
ce o

f 
th

is 
sp

e
c
ie

s. 
G

ood 
c
a
p

e
lin

 
c
a
tch

e
s 

h
av

e 
b
een

 m
ade w

ith
 

a 
c
a
p
e
lin

 m
id

-w
ater 

tra
w

l 
o
f N

orw
egian 

ty
p
es 

b
u

t p
u
rse

-se
in

e
s 

seem
 

to
 

be 
m

uch m
ore 

e
ffe

c
tiv

e
 

in
 
th

is 
fish

e
ry

.

M
a
te

rial 
T

e
stin

g
 

s 
Som

e m
a
te

ria
l 

te
stin

g
 h

as 
b
een

 
c
a
rrie

d
 
o

u
t 

fo
r 

v
a
rio

u
s 

p
a
rtie

s.

M
a
te

ria
l 

in
 U

se 
s 

B
ottom

 
tra

w
ls 

and D
an

ish
 
se

in
e
s-p

o
ly

e
th

y
len

e
 
o

n
ly

, 
P

u
rse-sein

es-p
o
ly

am
id

e 
o
n
ly

, 
G

illn
e
ts-p

o
ly

am
id

e 
o
n
ly
 

(m
ain

ly
 m

u
lti­

fila
m

e
n
t), 

L
o
n
g
lin

e-m
ix

ed
 
lin

e
 

o
f 

p
o
ly

e
th

y
le

n
e 

an
d p

o
ly

e
ste

r.

Ire
la

n
d

 

(A
,E

.J, 
W

ent)

W
ork w

ith
in
 
th

e
 p

u
rv

iew
 
o
f 

th
e
 

C
om

m
ittee 

c
a
rrie

d
 
o
u
t 

d
u
rin

g
 

1970 
w

as 
re

stric
te

d
 
to
 

one 
sp

e
c
ie

s, 
N

ep
h

ro
p

s. 
M

esh 
se

le
c
tio

n
 w

as 
stu

d
ie

d
 

by m
easu

rin
g
 
th

e 
m

esh 
o
f 

th
e 

co
d

-en
d

, 
body an

d w
in

g
s 

in
 
tra

w
ls 

from
 

w
h
ich

 
co

m
m

ercial 
sam

p
les 

w
ere 

o
b

tain
ed

 
and by u

sin
g
 
sm

all 
m

eshed 
co

v
ers 

on 
th

e 
co

d
-en

d
 

an
d w

in
g
s 

o
f 

th
e 

tra
w

l 
u
sed

 
in

 re
se

a
rc

h
 v

e
sse

l 
su

rv
ey

s.

T
he 

b
eh

av
io

u
r 

o
f N

ephrops w
as 

a
iso

 
stu

d
ie

d
 b

y
 m

aking re
p

e
ate

d
 

sh
o

rt 
h
a
u
ls 

on 
a
d
jo

in
in

g
 p

a
ra

lle
l 

tra
c
k

s 
a
t 

daw
n an

d 
d
u
sk
 an

d 
c
o

rre
la

tin
g

 
v

a
ria

tio
n
s 

o
f th

e 
c
a
tc

h
 w

ith
 
th

e
 
p
re

v
a
ilin

g
 
d
eg

ree 
o
f 

illu
s
tra

tio
n
.

Ita
ly

(P
, 

M
atta)

N
o 

g
e
a
r 

an
d b

eh
av

io
u
r w

ork u
n
d
ertak

en
.

N
eth

erlan
d

s 

(J.G
. 

de W
it)

R
esearch

 
to
 

im
prove 

th
e
 
c
a
tc

h
in

g
 a

b
ility

 o
f 

beam
 tra

w
ls 

fo
r 

sh
rim

p
s 

by m
eans 

o
f 

e
le

c
tric

 
tic

k
le

rs
 

co
n
tin

u
ed

. 
P

a
ra

lle
l 

to
 

th
is

, 
w

ork 
on th

e
 

d
ev

elo
p
m

en
t 

o
f 

e
le

c
tric

 
tic

k
le

rs
 
fo

r 
th

e 
so

le
- 

fish
e
ry

 h
as 

b
een

 
c
a
rrie

d
 

o
n
. 

N
ew
 
e
le

c
tro

n
ic
 

eq
u

ip
m

en
t 

b
ased

 
on 

e
a
rlie

r 
fin

d
in

g
s 

is
 
u
n
d
er 

c
o

n
stru

c
tio

n
. 

T
h
is 

new
 

eq
u

ip
m

en
t 

w
ill 

be 
u

sed
 

on b
o
ard

 
re

se
a
rc

h
 v

e
sse

ls 
as 

w
e
ll 

as 
co

m
m

ercial 
v
e
sse

ls.

W
ork 

on 
th

e 
ro

ta
tin

g
 

sh
rim

p
 

siev
e
 

co
n
tin

u
ed

. 
S

o
rtin

g
 
o

u
t 

m
ark

et­
a
b

le 
sh

rim
p
s 

from
 
o
fte

n
 b

ig
 
q

u
a
n

titie
s 

o
f u

n
d

e
rsiz

ed
 

sh
rim

p
s 

an
d b

y
­

c
a
tc

h
 w

as 
fu

rth
e
r 

im
p
ro

v
ed

. 
T

he 
ch

an
ce 

o
f 

su
rv

iv
a
l 

o
f 

th
e 

u
n
d
ersized

 
sh

rim
p
s 

and b
y

-ca
tch

 
(m

ain
ly
 u

n
d

e
rsiz

ed
 fla

tfis
h
e
s) 

h
as 

b
een

 
in

c
re

a
se

d
. 

T
he w

o
rk

in
g
 

sp
eed

 
(c

a
p
a
c
ity

) 
o
f 

th
e 

m
ach

in
e 

h
as 

b
een

 
im

p
ro

v
ed

. 
It 

is 
b
ein

g
 
in

tro
d

u
ce

d
 
in

to
 

th
e 

co
m

m
ercial 

fish
in

g
 fle

e
t 

ra
p

id
ly

.
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M
easu

rin
g
 
th

e 
to

w
in

g
 re

sista
n
c
e
 

o
f raid

-w
ater 

tra
w

ls 
w

as 
co

n
tin

u
ed

 
an

d p
re

lim
in

a
ry

 re
s
u
lts w

ere u
sed

 
to
 

stu
d
y
 th

e
 

pow
er 

d
iv

isio
n
 
o
f m

ain 
en

g
in

e 
an

a w
in

ch 
d
riv

e
 

o
f 

new
 
tra

w
le

rs*
 

T
he 

in
tro

d
u
c
tio

n
 
o
f 

b
ig

g
e
r m

eshes 
in
 
th

e 
fro

n
t 

p
a
rt 

o
f m

id
-w

ater 
tra

w
ls 

re
su

lte
d
 
in
 

a 
lo

w
er to

w
in

g
 re

s
is

t­
an

ce 
a
t 

th
e 

fish
in

g
 
sp

eed
. 

T
he 

re
su

lt 
o
f 

th
is 

w
as 

th
a
t 

fish
in

g
 v

e
sse

ls 
w

ith
 
ab

o
u
t 

1000 
BH

P 
can

 now
 

tow
 
a m

id
-w

ater 
traw

l 
o
f 

a re
aso

n
ab

le 
g
ap

e 
and 

th
a
t 

th
e 

n
e
.t-siz

e 
o
f m

id
-w

ater 
tra

w
ls 

fu
rth

e
r 

in
c
re

a
se

d
. 

M
esh 

siz
e
s 

o
f 

ab
o
u
t 

100 
cm
 an

d m
ore 

in
 
th

e 
fro

n
t 

p
a
rt 

o
f 

th
e 

n
e
t 

a
re u

n
d

er 
c
o

n
tra

c
t­

io
n
 now

.

T
he 

sam
e 

tre
n
d
 
can

 be 
o
b
serv

ed
 
fo

r p
a
ir 

tra
w

ls. 
B

oth m
id

-w
ater 

tra
w

ls 
an

d p
a
ir 

tra
w

ls w
ith

 b
ig
 m

eshes 
in
 
th

e
 
fro

n
t 

p
a
rt 

o
f 

th
e
 
n
e
ts 

are 
a 

d
an

g
er 

fo
r 

th
e
 

crew
 w

hen 
stan

d
in

g
 

on 
th

e w
eb

b
in

g 
o
f 

a n
e
t 

read
y
 
to
 

be 
sh

o
t 

and 
o
ffe

r 
d
iffic

u
ltie

s
 
in

 h
a
u

lin
g
 
th

e
 
n

e
ts 

b
y
 h

an
d

. 
T

h
is 

tre
n
d
, 

th
e
re

fo
re

, 
le

d
 
to
 
a ra

p
id
 
in

tro
d

u
c
tio

n
 

o
f 

n
e
t 

drum
s. 

S
uch 

drum
s 

a
iso

 
red

u
ce 

th
e 

h
a
u
lin

g
 
tim

e 
and 

ex
ten

d
 
th

e 
re

a
l 

fish
in

g
 

tim
e 

p
e
r h

o
u

r 
a
t 

sea.

E
x
p
erim

en
ts w

ith
 

an 
im

p
ro

v
ed
 h

e
rrin

g
 b

o
tto

m
 tra

w
l 

show
ed 

th
a
t 

th
e 

v
e
rtic

a
l 

o
p
en

in
g
 
o
f 

th
is 

ty
p
e 

o
f n

e
t 

co
u
ld
 be 

im
p
ro

v
ed
 

fro
m
 2

,5
0
 
to

 
6
.5

0
 

m
.

S
tu

d
ies 

sta
rte

d
 
to
 

im
prove 

th
e
 
fish

in
g
 
e
ffo

rt 
m

easu
rem

en
ts 

o
f 

th
e 

beam
 traw

l 
fo

r 
fla

tfis
h
. 

B
y u

sin
g
 
p
u
ll 

in
 
th

e
 w

arp
s 

(w
h

ich
 
is
 
c
lo

se
ly

 
re

la
te

d
 
to
 
p

ro
p

e
lle

r 
th

ru
st) 

in
ste

a
d
 
o
f h

o
rse 

pow
er 

acco
rd

in
g
 
to
 
th

e 
fle

e
t 

re
g
is

te
r, 

th
e 

c
o
rre

la
tio

n
 co

u
ld
 be 

c
o
n
sid

e
rab

ly
 
im

p
ro

v
ed

. 
T

hese 
stu

d
ie

s 
a
re 

s
till 

u
n

d
er p

ro
g
re

ss.

E
quipm

ent 
to
 
re

g
is

te
r 

an
d 

c
o
lle

c
t 

o
p

e
ra

tio
n

a
l 

d
a
ta
 
o
f 

fish
in

g
 v

e
sse

ls 
u

n
d

er 
fish

in
g
 
c
o
n
d
itio

n
s 

h
as 

b
een

 
d

ev
elo

p
ed

.

W
ork 

on 
sta

n
d

a
rd

iz
a
tio

n
 

o
f 

fish
in

g
 n

e
ts 

co
n
tin

u
ed

 
in
 
c
o
-o

p
e
ra

tio
n

 
w

ith
 

IS
O

.

Y
arn

s 
fo

r 
n
et-m

ak
in

g
 w

ere 
100$ p

o
ly

am
id

e.

N
orw

ay 

(0
, 

N
akken)

G
-ear

T
he 

R
/V
 

"G
.O

. 
S

a
rs” 

m
ade 

h
e
r 

firs
t 

re
g

u
la

r 
c
ru

ise
 
in

 M
ay, 

S
he 

c
a
rrie

s 
fo

u
r 

d
iffe

re
n
t 

ty
p
es 

o
f 

tra
w

l, 
each

 
o
f w

h
ich 

can
 be 

o
p

erated
 w

ith
 

o
n
ly
 a m

in
o
r 

lo
ss 

o
f 

tim
e
. 

T
h

ree 
o
f 

th
e
 
tra

w
ls 

in
c
lu

d
in

g
 th

e
 
la

rg
e

 
p
e
la

g
ic
 
tra

w
l 

a
re 

c
a
rrie

d
 

on 
ro

lle
rs

, 
an

d 
th

e
re

fo
re
 
th

e
 
h
eav

y
 w

eig
h
ts 

on 
th

is 
tra

w
l w

ere 
re

p
la

c
e
d
 b

y
 ch

ain
s 

o
f 

le
a
d
 
a
tta

c
h

e
d
 
to
 
th

e 
b
rid

le
s.

D
ue 

to
 
th

e
 
re

la
tiv

e
ly
 
la

rg
e
 
c
atc

h
es 

o
f young fis

h
 
in
 

sh
rim

p
 
tra

w
ls 

- 
e
sp

e
c
ia

lly
 in

 n
o

rth
e
rn

 w
aters 

- 
in

v
e
stig

a
tio

n
s 

w
ere 

sta
rte

d
 

on d
iffe

re
n

t 
ty

p
es 

o
f 

tra
w

ls 
to
 

e
v
a
lu

a
te 

m
ethods 

to
 

se
p
a
rate

 
fis

h
 

and 
sh

rim
p
s. 

T
he 

re
s
u
lts 

w
ere 

p
ro

m
isin

g
 an

d 
th

e 
in

v
e
stig

a
tio

n
s 

c
o
n
tin

u
e
.

N
et 

m
a
te

ria
ls 

o
f 

p
o
ly

am
id

e 
d
o
m

in
ate 

in
 
th

e
 N

orw
egian

 
fis

h
e
rie

s. 

B
eh

av
io

ur

S
tu

d
ies 

on h
e
a
rin

g
 
d
ire

c
tio

n
 
o
f 

fis
h
 

and 
th

e
ir 

re
a
c
tio

n
 
to
 
n

o
ise 

co
n
tin

u
ed

 
a
t 

a fie
ld
 
sta

tio
n
. 

T
hese 

stu
d
ie

s 
w

ere 
co

m
p
leted

 
in
 
th

e
 

sum
m

er 
o
f 

1970 
and 

th
e
 m

a
te

ria
l 

is
 

now
 b

ein
g
 an

aly
sed

.

A
 w

o
rk

in
g
 g

ro
u
p
 
sta

rte
d
 
a 

stu
d
y
 on g

u
id

in
g
 
o
f fis

h
 

by 
so

u
n
d
. 

A
co

u
stics

W
ork 

on 
im

provem
ent 

o
f 

a
c
o

u
stic

 
m

ethods 
fo

r ab
u

n
d

an
ce 

e
stim

atio
n

 
w

as 
co

n
tin

u
ed

. 
S

tu
d

ies 
on 

th
e 

p
o
s
s
ib

ility
 fo

r 
a
c
o

u
stic

 
id

e
n
tific

a
tio

n
 

w
ere 

c
a
rrie

d
 

o
n
.
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P
o
lan

d

(W
. 

S
trzy

zew
sk

i)

In
 1970 P

o
lan

d
 
c
a
rrie

d
 

o
u

t 
th

e
 
fo

llo
w

in
g
 
in

v
e
stig

a
tio

n
s 

in
 
th

e 
fie

ld
 

o
f fish

in
g
 
tech

n
iq

u
e 

s

1
, 

T
he "behaviour 

o
f 

th
e
 B

a
ltic

 
cod 

an
d h

e
rrin

g
 w

ith
in
 
th

e
 

zo
n

e 
o
f 

tra
w

l 
open­

in
g
 and 

in
sid

e
 
th

e
 
tra

w
l. 

T
h
is 

in
v
e
stig

a
tio

n
 w

as 
d

esig
n

ed
 
to
 
e
sta

b
lish

 
th

ro
u
g

h
 w

h
ich

 p
a
rt 

o
f 

th
e
 
traw

l 
o
p
en

in
g
 th

e
 
fis

h
 
firs

t 
e
n
te

r 
an

d w
hat 

w
as 

th
e
ir b

eh
av

io
u
r 

in
sid

e
 
th

e 
tra

w
l.

2
. 

T
he 

b
eh

av
io

u
r 

o
f 

fis
h
 
in
 an

 
e
le

c
tric

a
l 

fie
ld
 
a
t 

th
e
 
tra

w
l.

3# 
M

odel 
te

s
ts
 
fo

r b
o
th
 b

o
tto

m
 
tra

w
ls 

and 
tra

w
ls 

o
p

erated
 above 

sea 
b
ed 

an
d 

d
esig

n
in

g
 
o
f 

tra
w

ls 
b
ased

 
on m

odel 
te

s
ts
 
fo

r new
 
ty

p
es 

o
f 

fish
in

g
 

v
e
sse

ls.

4» 
Som

e 
in

itia
l 

o
b
serv

a
tio

n
s 

on 
stre

n
g
th

en
e
d
 
ste

e
lo

n
 fib

re
 

(P
o
ly

am
id

e)

T
he m

a
te

ria
l 

u
sed

 
in

 P
o
lish

 
fish

e
rie

s 
is
 
th

e
 

sam
e 

as 
in
 
th

e
 
p

rev
io

u
s 

y
e
a
rs 

- 
p
o
ly

am
id

e.

P
o

rtu
g
a
l

S
porn

(O
. 

C
en

d
rero

)

O
n 

a fa
it, 

d
an

s 
l

1étu
d
e 

g
é
n
éra

le 
de 

p
êch

es 
p
o
u
r 

la
 
G

a
lic

e
, 

d
es 

ex
p
érien

ces 
de 

s
é
le

c
tiv

ité
 

de 
c
h
a
lu

ts 
à p

o
ly

é
th

y
lè

n
e

, 
p
o
ly

p
ro

p
y
len

e 
e
t 

p
o
ly

am
id

e 
su

r 
le
 
p
la

te
a
u
 

de 
la
 
cô

te 
du n

o
rd

-o
u
e
st 

de 
1*E

sp
ag

n
e.

Sw
eden

(G
© 

O
tte

rlin
d
)

P
rom

 
1

9
7

0
j 

no 
sp

e
c
ia

l 
a
c
tiv

ity
 
is
 
to
 

be 
re

p
o
rte

d
.

N
o 

rem
ark

ab
le 

ch
an

g
es 

h
av

e 
o
ccu

rred
 
in
 th

e
 

u
se 

o
f 

n
e
t 

m
a
te

ria
l 

sin
c
e
 
th

e
 
re

p
o
rt 

fo
r 

1
9
6
7

* 
In
 
b
o
tto

m
 
tra

w
ls, 

te
ry

le
n

e
, 

(P
o
ly

e
ste

r) 
is
 
p
red

o
m

in
atin

g
, 

o
fte

n
 

com
bined w

ith
 n

y
lo

n
 

(P
o

ly
am

id
e) 

in
 
th

e 
co

d
-en

d
 

(so
m

etim
es 

n
y

lo
n
 
in
 
th

e
 w

h
o
le 

p
o
ste

rio
r 

p
a
rt 

o
f 

th
e 

fis
h
 
tra

w
l).

P
e
la

g
ic
 
tra

w
ls 

a
re 

m
ade 

e
x
c
lu

siv
e
ly
 
o
f n

y
lo

n
. 

In
 
th

e
 

co
d
-en

d
 

o
f 

fis
h
 
tra

w
ls 

p
la

ite
d
 n

y
lo

n
 
(d

ia
. 

c
a. 

3 m
m

) 
is
 

m
ost 

com
m

only u
sed

.

U
n

ited K
ingdom

1
. 

E
n
g
lan

d

(A
.R

.H
arg

etts)

T
he A

.R
.L

. 
se

cto
r-sca

n
n
in

g
 

so
n
ar w

as 
u
sed

 
to
 

stu
d
y
 b

o
tto

m
 
tra

w
ls, 

a p
e
la

g
ic
 

sin
g

le
-b

o
a
t 

tra
w

l 
and 

a p
u
rse

-se
in

e
 

in
 
actio

n
«
 

D
e
ta

ils 
o

f 
th

e 
g

e
a
rs 

w
ere 

o
b
serv

ed
 

an
d 

th
e
 
fish

in
g
 
d
im

en
sio

n
s 

o
f 

th
e
 
tra

w
l m

easiired
. 

P
isi! w

ere 
seen

 
in
 th

e 
v

ic
in

ity
 
o
f 

tra
w

ls 
an

d 
th

e
ir 

re
a
c
tio

n
s 

n
o

ted
; 

san
d

eels 
w

ere 
seen

 b
ein

g
 
tak

en
 b

y
 a b

o
tto

m
 
traw

l 
an

d u
n
id

e
n
tifie

d
 

sp
e
cie

s 
(p

ro
b

ab
ly
 
sp

ra
ts) 

w
ere 

seen
 
to
 

av
o
id
 
th

e 
h

e
ad

lin
e 

o
f 

a p
e
la

g
ic 

tra
w

l 
in
 
sh

allo
w
 
c
le

a
r w

ater 
in
 
d

a
y

lig
h

t 
by risin

g
 

above 
it. 

T
he 

ch
an

g
in

g
 

sh
ap

e 
o
f 

a 
p

u
rse

-se
in

e 
d
u
rin

g
 

"d
ry

in
g
-u

p
" 

w
as 

fo
llo

w
ed
 

and 
h

e
rrin

g
 w

ere 
seen

 w
ith

in
 th

e
 
p
u
rsed

 n
e
t.
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U
sin

g
 
th

e 
16 

m
 c

o
a
sta

l 
fish

in
g
 
c
ra

ft 
"T

e
llin

a
”

, 
o
b
serv

a
tio

n
s w

ere 
m

ade 
o
f 

th
e 

e
ffe

c
t 

o
f 

a 
traw

l 
an

d 
its

 
tic

k
le

r 
ch

ain
 

on 
th

e 
sea-b

ed
. 

O
n 

a p
a
rtic

u
la

r 
ty

p
e 

o
f 

g' ound, 
som

e 
sto

n
es 

w
ere 

d
islo

d
g
ed
 
o
u
t 

o
f 

th
e 

b
o
tto

m
 

to
 
lie

 
fu

lly
 
ex

p
o

sed
, 

th
is 

w
as 

done 
by 

th
e 

ch
ain

 
le

g
s, 

g
ro

u
n
d
ro

p
e 

ch
ain

 
an

d 
tic

k
le

r 
ch

ain
.

T
he 

siz
e
s, 

sh
ap

es 
and p

ack
in

g
 
d
e
n
sitie

s 
o
f 

sh
o
als w

ere 
stu

d
ie

d
 w

ith
 

th
e 

se
cto

r-sca
n
n
in

g
 
so

n
ar 

an
d firs

t 
re

s
u

lts 
su

g
g
est 

th
a
t 

e
v
e
n
tu

a
lly

 
e
stim

a
tio

n
 
o
f num

bers 
o
f 

fish
 
in
 
a 

sh
o
al 

sh
o
u
ld
 

be p
o

ssib
le

.

T
he 

b
eh

av
io

u
r 

o
f 

san
d

o
els 

w
as 

a
iso

 
stu

d
ie

d
 by 

se
cto

r-sca
n
n
in

g
 

so
n
ar 

and 
re

su
lts 

in
d
ic

a
te
 
th

a
t 

th
e 

c
o
n
tro

llin
g
 
fa

c
to

rs 
fo

r 
th

e 
em

erg
en

ce 
o
f 

th
e 

fish
 

fro
m
 th

e
 

so
a b

ed 
a
re 

an 
a
sso

c
ia

tio
n
 
o
f 

lig
h
t 

and 
fo

o
d
.

T
he 

se
c
to

r-sc
a
n
n
in

g
 
so

n
ar w

as 
a
iso

 
u
sed

 
to
 

stu
d
y
 fis

h
 m

ovem
ents, 

av
o
id

an
ce 

re
a
c
tio

n
s 

an
d re

a
c
tio

n
s 

to
 

en
v

iro
n

m
en

tal 
c
o
n
d
itio

n
s, 

e
.g

0 
w

ater 
c
u

rre
n

ts. 
P

la
ic

e
 

tag
g
ed

 w
ith

 
th

e
 

tran
sp

o
n

d
in

g
 
a
c
o
u
stic

 
ta

g
 

(d
im

en
sio

n
s 

4«7 
x
 
0
.8
 

cm
) 

h
av

e 
b
een

 
trac

k
ed

 b
y
 
se

c
to

r-sc
a
n
n
e
r 

fo
r up 

to
 

25 
h
o
u
rs? 

fo
r 

c
o
n
sid

e
rab

le
 
p
e
rio

d
s 

o
f 

th
is 

tim
e 

th
e 

fish
 w

ere 
o
ff 

th
e
 

b
o

tto
m

.

U
sin

g
 
co

m
m

ercial 
tra

w
le

r 
fish

in
g
 re

c
o

rd
s, 

a 
stu

d
y
 w

as 
m

ade 
o
f 

v
a
ria

tio
n
 
o
f 

c
atc

h
 
p
er 

e
ffo

rt 
w

ith
 
en

v
iro

n
m

en
tal 

fa
c
to

rs 
su

ch
 
as 

w
in

d
.

A
 

co
m

p
u

ter program
m

e w
as 

u
sed

 
in
 
th

e
 
a
n
a
ly

sis.

C
o

o
p

eratio
n
 w

ith
 B

ritish
 

S
tan

d
ard

s In
s
titu

te
 

and 
In

te
rn

a
tio

n
a
l 

S
tan

d
ard

s 
O

rg
an

isatio
n
 

on fish
in

g
 g

ear 
su

b
je

c
ts 

w
as 

m
ain

tain
ed

.

T
he 

n
e
t 

m
a
te

ria
l 

m
ost 

u
sed

 
in

 E
n
g
lish

 b
o
tto

m
 
tra

w
l 

fish
e
rie

s w
as 

p
o

ly
e
th

y
le

n
e
. 

P
o

ly
p

ro
p

y
len

e w
as 

u
sed

 
on 

a 
sm

all 
sc

a
le

. 
Som

e 
b

o
tto

m
 

tra
w

l 
co

d
-en

d
s 

w
ere 

m
ade 

o
f p

o
ly

am
id

e 
and 

a 
few

 
o
f 

p
o

ly
e
ste

r 
an

d p
o
ly

­
p

ro
p

y
len

e. 
P

e
la

g
ic
 

tra
w

ls 
w

ere 
m

o
stly

 
o
f p

o
ly

am
id

e.

2. 
S

co
tlan

d
 

(B
.B

. 
P

a
rrish

)

T
he 

program
m

e 
o
f 

re
se

a
rc

h
 w

ith
 

a 
la

rg
e
 

d
em

ersal 
traw

l 
re

fe
rre

d
 
to

 
p

re
v

io
u

sly
 w

as 
co

n
tin

u
ed
 

d
u
rin

g
 
th

e 
y
e
a
r. 

T
he 

en
g
in

eerin
g
 
a
sp

e
c
ts 

o
f 

v
a
rio

u
s 

rig
s 

p
ro

d
u
cin

g
 
d

iffe
re

n
t 

n
e
t 

an
d b

o
ard

 
spreafL

s 
w

ere 
stu

d
ie

d
 

u
sin

g
 
th

e 
co

m
p

u
ter-b

ased
 
d
a
ta
 
lo

g
g
in

g
 

eq
u
ip

m
en

t 
on FR

S 
"E

x
p
lo

rer”
.

C
atch

 
siz

e
s 

and 
co

m
p
o
sitio

n
s 

o
b
tain

ed
 
d
u
rin

g
 
co

m
p
arativ

e 
fish

in
g
 
e
x
p
e
ri­

m
ents 

h
av

e 
a
iso

 
b

een
 
an

aly
sed

.

A
s 

p
a
rt 

o
f 

th
e
 
o
v
e
ra

ll 
stu

d
y
 
o
f 

fis
h
 
c
a
p
tu

re
, 

tw
o 

m
ajo

r program
m

es 
o
f 

re
se

a
rc

h
 w

ere 
begun 

d
u
rin

g
 
th

e 
y
e
a
r. 

O
ne 

o
f 

th
e
se
 
is 

co
n

cern
ed

 w
ith

 
th

e 
d

ire
c
t 

m
easu

rem
en

t 
o
f 

n
o
ise 

g
e
n

e
ra

ted
 by b

o
tto

m
 an

d m
id

w
ato

r 
tra

w
ls, 

th
e 

o
th

e
r 

is 
d
esig

n
ed

 
to
 

e
v
a
lu

a
te 

th
e 

e
ffe

c
t 

on 
fis

h
 
o
f 

d
iffe

re
n
t 

e
le

c
tric

 
fie

ld
s
. 

T
h
ese 

p
ro

je
c
ts 

w
ill 

b
e 

stu
d
ie

d
 
in
 
th

e 
M

arin
e 

L
a
b
o
rato

ry
’s P

ish
 

B
eh

av
io

u
r U

n
it, 

in
 
a 

sea 
lo

ch
 

on 
th

e w
est 

c
o
a
st 

o
f 

S
co

tlan
d
 

an
d 

in
 th

e
 

open 
sea.

R
elated

 
to
 
th

is 
w

ork h
av

e 
b
een

 
in

v
e
stig

a
tio

n
s 

o
f 

th
e
 
re

c
e
p
tio

n
 

tre
s- 

h
o
ld
 

o
f 

g
ad

o
id

s. 
W

ork h
as 

a
iso

 
b
een

 
c
a
rrie

d
 

o
u

t 
in
 
o

cean
ic 

ty
p
e 

w
ater 

on 
u
n
d
erw

ater v
is

ib
ility

 as 
p
a
rt 

o
f 

a program
m

e 
to
 

d
ev

elo
p
 

on u
n
d
erw

ater 
v

is
ib

ility
 m

eter 
fo

r u
se 

in
 p

re
d
ic

tin
g
 
th

e 
v

isib
le
 
ran

g
e 

o
f 

d
iffe

re
n
t 

p
a
rts 

o
f 

fish
in

g
 g

e
a
r.

W
ork 

a
iso

 
co

n
tin

u
ed
 

on 
th

e 
d
ev

elo
p
m

en
t 

o
f p

h
o
to

g
rap

h
ic 

re
co

rd
in

g
 

tech
n
iq

u
es 

fo
r u

se 
In
 fie

ld
 

an
d 

la
b
o
ra

to
ry
 
stu

d
ie

s 
o
f fish

 b
eh

av
io

u
r.

T
h

ese 
in

clu
d
ed
 
th

e
 

d
ev

elo
p
m

en
t 

o
f 

stereo
-p

h
o
to

g
rap

h
y
 fo

r 
o
b
ta

in
in

g
 

th
re

e-d
im

en
sio

n
a
l 

in
fo

rm
a
tio

n
 
ab

o
u

t 
fis

h
 b

eh
av

io
u
r 

in
 
th

e 
n

eig
h

b
o
u

rh
o

o
d

 
o
f 

fish
in

g
 g

e
a
r.



F
u
rth

e
r 

o
o
m

p
ariso

n
s 

w
ere 

m
ade 

b
etw

een
 
th

e 
s
e
le

c
tiv

ity
 
o
f 

se
in

e
­

n
e
t 

co
d
-en

d
s 

u
sed

 w
ith

 
and w

ith
o
u
t 

o
u
te

r 
stren

g
th

en
in

g
 
co

v
ers 

o
f 

la
rg

e
 

m
esh 

siz
e
. 

T
h
ese 

in
d

ic
a
te

d
 
th

a
t w

h
ilst 

a 
lo

w
erin

g
 

o
f 

se
le

c
tiv

ity
 

co
u
ld
 
re

su
lt 

fro
m
 
th

e
 
u

se 
o
f 

su
ch 

co
v
ers 

th
is 

w
as 

by no 
m

eans 
alw

ay
s 

tru
e
.

T
he 

d
ev

elo
p

m
en

t 
o

f 
a
c
o
u
stic

 
fis

h
 
co

u
n

tin
g
 
tech

n
iq

u
es 

h
as 

co
n­

tin
u
e
d
 b

o
th
 
a
t 

th
e 

o
rig

in
a
l 

freq
u
en

cy
 

o
f 

4
OO 

kH
z 

and 
a
iso

 
a
t 

38 
and 

50 kH
z, 

E
quipm

ent 
fo

r 
th

is 
w

ork h
as 

b
een

 
d
esig

n
ed
 
to
 
in

te
rfa

c
e
 
th

e 
S

im
rad 

S
c
ie

n
tific

 
S

ounder 
to
 
th

e
 
p
u
lse h

e
ig

h
t 

a
n

a
ly

se
r.

S
tu

d
io

s 
h

av
e 

b
een

 m
ade 

o
f 

th
e 

v
e
rtic

a
l 

a
tte

n
u

a
tio

n
 c

o
e
ffic

ie
n
t 

o
f u

ltra
-so

u
n

d
 
in
 
sea w

a
te

r and 
th

e
se
 
w

ill 
be 

ex
ten

d
ed
 
to
 

stu
d
y
 th

e 
e
ffe

c
ts 

o
f 

se
a
so

n
a
l 

v
a
ria

tio
n
 
in
 p

lan
k
to

n
 
ab

u
n
d
an

ce.

T
im

e-lap
se 

cam
era 

tech
n

iq
u

es 
h

av
e 

b
een

 
a
p
p
lie

d
 
to
 

stu
d
y
 th

e 
b

eh
av

io
u
r 

o
f 

N
ephrops 

n
o

rv
eg

icu
s 

an
d a

iso
 
to
 
re

c
o
rd

 w
ater m

ovem
ent 

u
sin

g
 

dye 
tra

ils
. 

U
n
d
erw

ater 
te

le
v
isio

n
 

eq
u
ip

m
en

t h
as 

a
iso

 
b
een

 u
sed

 
fo

r 
stu

d
ie

s 
o
f 

b
en

th
o
s 

an
d 

fish
 
b
eh

av
io

u
r.

U
.S

.S
.R

.

(A
.T

resch
ev

)

In
 
I

97O 
th

e
o
re

tic
a
l 

In
v
e
stig

a
tio

n
s 

o
f 

tech
n

iq
u

es 
in
 

co
m

m
ercial 

fish
e
ry

 in
v
e
stig

a
tio

n
s 

w
ere 

co
n
tin

u
ed

 w
ith

 
th

e 
aim

 
o
f 

ch
o
o
sin

g
 
th

e 
m

ost 
e
ffic

ie
n

t 
fo

rm
s 

o
f 

c
u
ttin

g
 

o
u

t 
traw

l 
n
e
ts, 

In
 
co

n
n

ectio
n
 b

o
th

 
w

ith
 

th
e 

s
e
le

c
tiv

ity
 an

d w
ith

 
th

e m
ost 

eco
n
o
m

ical 
ex

p
en

d
itu

re 
o
f 

n
e
t 

m
a
te

ria
ls. 

B
ased 

on 
th

e 
re

s
u

lts 
o
f 

th
e
 
in

v
e
stig

a
tio

n
s, 

a new
 

c
o

n
stru

c
tio

n
 

o
f 

b
o
tto

m
 tra

w
l 

h
as 

b
een

 
d
esig

n
ed

.

W
ork h

as 
b
een

 
done 

on 
th

e 
d
ev

elo
p
m

en
t 

o
f 

o
tte

rb
o

a
rd

s.

In
 
Ju

ly
-A

u
g
u
st 

1970, 
35 

su
b
m

ersio
n
s 

w
ere 

m
ade 

in
 
th

e 
o
b
se

rv
atio

n
 

cham
ber 

"S
ev

er-I" 
fro

m
 th

e
 

RV
 

MT
u

n
ets" 

in
 
th

e 
B

aren
ts 

S
ea aim

in
g
 
a
t 

in
v

e
stig

a
tio

n
s 

o
f 

fis
h
 b

eh
av

io
u
r u

n
d
er 

n
a
tu

ra
l 

c
o
n
d
itio

n
s. 

C
od 

and 
c
a
p
e
lin

 w
ere 

th
e 

su
b

je
c
ts 

o
f 

o
b
se

rv
a
tio

n
s. 

It 
h

as 
b

een
 fo

u
n
d
 
th

a
t 

cod 
av

o
id
 
tu

rb
id

 w
a
ter. 

T
he 

g
e
n
e
ra

l 
c
h

a
ra

c
te

r 
o
f 

d
a
ily

 v
e
rtic

a
l 

m
ig

ra
tio

n
s 

o
f 

c
a
p

e
lin

 
and 

som
e 

fe
a
tu

re
s 

o
f 

its
 
b
eh

av
io

u
r 

a
t 

d
iffe

re
n
t 

h
o
u
rs 

o
f 

th
e
 

d
ay w

ere 
o
b
ta

in
e
d
. 

D
en

sity
 

o
f 

c
a
p
e
lin

 
c
o
n
c
e
n
tra

tio
n
s 

w
as 

d
eterm

in
ed

.

U
nder w

ater 
and 

above 
w

ater 
so

u
rces 

o
f 

lig
h
t 

w
ere 

u
sed

 
fo

r 
ob­

se
rv

a
tio

n
 

on re
a
c
tio

n
s 

o
f 

p
o
la

r 
cod 

to
 
lig

h
t.

In
 

1971 
re

se
a
rc

h
 w

ork 
is
 

in
ten

d
ed
 
to
 

be 
c
a
rrie

d
 
o

u
t 

on a
li 

th
e 

above 
m

en
tio

n
ed

 p
ro

b
lem

s 
an

d 
e
sp

e
c
ia

lly
 
stu

d
ie

s 
on b

eh
av

io
u
r 

o
f 

fis
h
 
in

 
th

e 
zone 

o
f 

th
e
 
traw

l 
o
p
e
ra

tio
n
 w

ill 
be 

co
n
tin

u
ed

,

A
li 

tra
w

ls 
u
sed

 
in
 
fish

e
rie

s 
in
 

1970 w
ere 

m
ade 

o
f k

ap
ro

n
 

(P
o
ly

am
id

e) 
tw

in
e.


