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c
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p
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c
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d
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d
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p
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b
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c
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ra
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c
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ra
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c
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b
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b
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c
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c
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a
l 
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li 
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g
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u
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su

lts 
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ask

in
g
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o

ise 
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a
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v
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u
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rem
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b
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p
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es 
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d
e
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m
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c
h
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n
t 
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s 
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o
u
r 
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c
h
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lu
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c
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lu
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n
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u
v
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re 
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c
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lu
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c
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c
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c
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c
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c
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a
b
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c
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b
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c
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a
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b
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p
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c
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p
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à m
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c
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b
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c
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c
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c
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c
u

e
illie

s 
à 

la
 
fo

is 
su

r 
le
 

fo
n

ctio
n

n
em

en
t 

du 
file

t 
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p
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d
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c
h

a
lu

ts 
e
t 

de 
g
réem

en
ts.

A
u m

oyen 
d

’une 
b

alan
ce 

hydrodynam
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p
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c
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au
 

1
/1

0
.

S
é
le

c
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c
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d
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c
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c
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p
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e
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B
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n
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s
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c
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d
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e
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n
d
 
d
ata 

and 
m

ay be 
duo 

to
 

ch
an

g
es 

in
 
th

e 
feed

in
g
 
c
o

n
d

itio
n

s 
(b

e
tte

r b
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. 

It 
w

as 
co

n
firm

ed
 
th

a
t 

n
e
ttin

g
 

tw
in

es 
m

ade 
ox 

p
o
ly

p
ro

p
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p
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n
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e
ith

e
r 

th
e 

p
o
ly

am
id

e 
o
r 

in
 
th

e 
m

an
ila/p

o
ly

p
ro

p
y
len

e 
se

le
c
tiv

ity
 

groups»

N
et 

M
ate

ria
ls

M
et 

m
a
te

ria
ls 

u
sed

 
fo

r 
tra

w
ls 

h
av

e 
n
o
t 

ch
an

g
ed 

in
 
co

m
p

ariso
n
 w

ith
 

1967. 
M

o
stly

 
p
o
ly

am
id

e 
fib

re
s 

have 
b
een

 u
sed

 
fo

r 
tra

w
ls 

in
c
lu

d
in

g
 

co
d
-en

d
s*

 
S

m
all 

q
u
a
n
titie

s 
o
f 

p
o

ly
eth

y
len

e 
fib

re
s 

are 
a
iso

 
u
sed

 
fo

r 
co

d
-en

d
s. 

F
o

r 
sid

e 
tra

w
le

rs 
som

e 
p
a
rts 

o
f 

th
e 

u
n
d
e
rb

elly
 

and u
n

d
er-w

in
g

s 
a
re 

m
ade 

o
f 

p
o
ly

p
ro

p
y
len

e 
s
p
lit 

fib
re

.

T
he 

n
a
tio

n
a
l 

d
iscu

ssio
n
s 

o
f 

stan
d
a
rd

s 
fo

r 
n

e
t m

a
te

ria
ls 

and 
n
e
ttin

g
 

h
av

e, 
in
 
co

n
cert 

w
ith

 
in

te
rn

a
tio

n
a
l 

d
isc

u
ssio

n
s, 

b
een

 
on 

te
stin

g
 

o
f 

n
et 

m
a
te

ria
ls, 

c
u
ttin

g
 

o
f n

e
ttin

g
, 

d
raw

in
g
s 

fo
r 

n
e
ttin

g
 

and 
d

e
fin

itio
n
 
o
f 

th
e 

w
eig

h
t 

o
f 

n
e
ttin

g
.

F
ish

 B
eh

av
io

u
r

A
s 

fa
r 

as 
d
eep

-sea 
fish

e
rie

s 
a
re
 

co
n
cern

ed
, 

th
e
 
in

v
e
stig

a
tio

n
s 

on 
fish

 
b
eh

av
io

u
r 

h
av

e 
b
een

 
c
o
n
c
en

trate
d
 

on h
e
rrin

g
 
o
f 

G
eorges 

B
ank. 

G
ood 

catch
es 

a
re 

n
o
t 

th
e 

re
su

lt 
o
f 

la
z
y
 
b
eh

av
io

u
r 

o
f 

th
e 

h
e
rrin

g
 
sch

o
o
ls 

in
 
re

a
c
tio

n
 
to

 
th

e 
tra

w
l, 

b
u
t 

d
ep

en
d m

o
stly

 
on 

th
e 

d
e
n
sity

 
o
f 

fis
h
 c

o
n

c
e
n

tra
tio

n
s. 

S
m

all 
sch

o
o
ls 

co
u
ld
 
av

o
id
 
th

e 
m

id
w

ater 
tra

w
ls, 

as 
is 

know
n 

fo
r 

o
th

e
r 

a
re

a
s; 

in
 

la
rg

e
r 

sch
o
o
ls 

th
e 

fish
 ham

pered 
each

 
o

th
e
r 

and 
b

ig
 
c
a
tch

e
s 

h
av

e 
b
een 

p
o

ssib
le

. 
It 

h
ad 

b
een

 
su

rm
ised

 
th

a
t 

th
e 

sto
ck

s 
on 

G
eorges 

B
ank m

ig
h
t 

be 
m

ore 
v
u

ln
erab

le 
sin

c
e 

th
ey

 h
av

e 
h
ad 

no 
p
rev

io
u
s 

ex
p
erien

ce 
o
f 

p
e
la

g
ic
 

tra
w

lin
g
, 

b
u

t 
fish

 
re

a
c
tio

n
s 

to
 

th
e 

g
ear 

sc
a
rc

e
ly
 
d

iffe
re

d
 

from
 
th

o
se 

o
f 

o
th

e
r 

in
te

n
siv

e
ly

 
fish

e
d
 
sto

c
k
s. 

Few
 
in

v
e
stig

a
tio

n
s 

on 
fish

 
re

a
c
tio

n
s 

in
 
re

la
tio

n
 
to
 
n

o
ises 

cau
sed

 
by 

v
e
sse

ls 
w

ere 
sta

rte
d
 
in
 
I9

6
8

.

Ic
ela

n
d

(G
. 

T
h

o
rstein

sso
n

)

Fish
in

g
 

G
ear 

In
v
e
stig

a
tio

n
s

A
n 

ex
p

erim
en

t 
w

as 
m

ade 
w

ith
 

a 
new

 k
in

d
 

o
f 

a 
h

e
rrin

g
 
p
u
rse

-se
in

e
. 

T
h
is 

p
u
rse

-se
in

e
 
d

iffe
rs 

from
 
th

e 
p

u
rse

-se
in

e
s 

com
m

only u
sed

 
in
 
Ic

ela
n
d
 
in
 
th

e 
fo

llo
w

in
g
 
d
e
ta

ils
s
-

(a) 
th

e 
h
an

g
in

g
 
ra

tio
 

w
as 

30-
35fo9 

w
h

ereas 
th

e 
co

m
m

ercial 
p

u
rse- 

se
in

e
s 

a
re
 

hung 
in
 a

t 
ab

o
u

t 
45(7°*

(b
) 

th
e 

h
an

g
in

g
 
c
o
e
ffic

ie
n
t 

o
f 

th
e 

le
a
d
lin

e
 

w
as 

a
lte

re
d
 
le

ss, 
sin

c
e 

th
e 

le
a
d
lin

e
 
is
 

co
m

m
ercially

 hung 
in

 m
uch 

le
ss 

th
an

 
th

e 
flo

a
tin

g
 
lin

e
. 

T
hus 

th
e 

le
a
d
lin

e
 

w
as 

re
la

tiv
e
ly
 
sh

o
rte

r 
th

an
 b

e
fo

re
.

(c) 
a 

seco
n
d
 
le

a
d
lin

e
 

w
as 

added
 
to
 
th

e
 

se
in

e 
ab

o
u
t 

20 
fm
 

above 
th

e 
u
su

a
l 

o
n

e. 
T

he 
aim

 
o
f 

th
is 

le
a
d
lin

e
 

w
as 

to
 
c
lo

se
 

th
e 

se
in

e
 
b
e
tte

r 
d
u
rin

g
 
th

e 
p
u
rsin

g
. 

B
athykym

ograph m
easu

rem
en

ts 
show

ed 
th

a
t 

th
e 

sin
k
in

g
 

sp
eed

 rem
ain

ed
 
th

e 
sam

e, 
w

h
ereas

th
e 

se
in

e 
c
lo

sed
 m

uch b
e
tte

r 
d
u
rin

g
 
th

e 
p

u
rsin

g
, 

th
u
s 

in
c
re

a
sin

g
 
th

e
 
c
a
tc

h
 p

o
s
s
ib

ilitie
s
, 

Fo 
o
p
e
ra

tio
n
 
d
iffic

u
ltie

s
 

aro
se 

an
d 

th
e 

c
atc

h
es 

w
ere 

sa
tisfa

c
to

ry
.
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S
e
le

c
tiv

ity

S
e
le

c
tio

n
 
ex

p
erim

en
ts 

w
ith

 
praw

n 
tra

w
ls 

w
ere 

co
n
tin

u
ed

. 

M
a
te

ria
l

A m
a
te

ria
l 

te
stin

g
 
se

rv
ic

e
 

w
as 

e
sta

b
lish

e
d
,

N
eth

erlan
d

s 
(j.G

. 
de W

it)

T
he 

in
flu

en
c
e 

o
f 

th
e 

traw
l 

on 
h
e
rrin

g
 

spaw
ning 

s
ite

s
 

and 
th

e 
dam

age 
done 

by 
th

e
 
traw

l 
h
av

e 
b
een 

stu
d

ie
d

. 
H

ow
ever, 

it 
p

ro
v

ed
 
to
 

be 
ra

th
e
r 

d
iffic

u
lt 

to
 
lo

c
a
liz

e
 

th
e 

eg
g
-b

ed
s 

on 
th

e W
hitby G

round, 
T

he 
w

ork w
ill 

be 
co

n
tin

u
ed
 
in
 
th

e 
n
ex

t 
y
e
a
r.

P
re

lim
in

a
ry
 w

ork w
as 

done 
in
 
th

e 
fie

ld
 
o
f 

e
le

c
tric

a
l 

fish
in

g
 
to

 
im

prove 
th

e 
tic

k
le

r 
ch

ain
s 

fo
r 

sh
rim

p
 

and 
so

le 
fish

e
rie

s. 
T

he 
w

ork w
as 

sta
rte

d
 
in
 
th

e 
la

s
t 

m
onth 

o
f 

th
e 

y
e
a
r. 

R
e
su

lts 
fo

r 
sh

rim
p
 
fish

in
g
 

seem
 

to
 

be 
fa

v
o
u

rab
le

.

T
ank 

stu
d
ie

s 
on 

th
e 

d
iu

rn
a
l 

a
c
tiv

ity
 
o
f 

se
v

e
ral 

sp
e
cie

s 
o
f 

fla
tfis

h
 

p
ro

ceed
ed
 

and w
ill 

be 
co

n
tin

u
ed

 
in
 
th

e 
n
ex

t 
y
e
a
r.

P
u
ll-sc

a
le
 
re

sista
n
c
e
 

m
easu

rem
en

ts 
h
av

e 
b

een
 
c
a
rrie

d
 

o
u

t 
w

ith
 a 

beam
 

tra
w

l. 
B

o
th 

th
e 

w
ater 

re
sista

n
c
e
 

and 
th

e 
com

bined w
ater 

and b
o

tto
m
 
re

sista
n
c
e

 
have 

b
een

 m
easu

red
 w

ith
o
u
t 

tic
k

le
r 

ch
ain

s 
and w

ith
 up 

to
 
six

 
tic

k
le

r 
c
h

a
in

s.

E
x
ten

siv
e 

stu
d
ie

s 
and m

easu
rem

en
ts 

a
re 

in
 p

ro
g
re

ss 
on 

th
e 

re
la

tio
n
sh

ip
 

b
etw

een
 
th

e 
p
ro

p
u
lsiv

e 
en

g
in

e 
o
u
tp

u
t 

and 
th

e 
c
a
p
a
city

 
o
f 

th
e 

w
in

ch 
(m

ain
ly

 
p

u
ll 

and h
a
u
lin

g
 
sp

eed
). 

T
he 

in
tro

d
u
c
tio

n
 
o
f 

e
le

c
tric

 
and 

h
ig

h
 p

re
ssu

re 
h

y
d

ra
u

lic
 

w
in

ch
es 

w
ith

 rem
o
te 

c
o
n
tro

l 
h

as 
b

een 
p

ro
m

o
ted

.

E
x
p
erim

en
ts 

to
 
g
et 

rid
 

o
f m

ud, 
s
h
e
lls

, 
U

lv
a9 

h
y
d
ro

id
 
p
o
ly

p
s9 

e
tc

. 
in

 
fro

n
t 

o
f 

th
e 

sie
v

in
g
 
p
an

el 
o
f 

a 
sh

rim
p
 
traw

l 
h

av
e 

b
een

 
sta

rte
d

.

T
he 

in
tro

d
u
c
tio

n
 
o
f 

p
a
ir-tra

w
lin

g
 
h

as 
b
een 

p
ro

m
o
ted

 w
ith

 
v
e
sse

ls 
o
f 

ab
o
u
t 

45 
m
 
in
 
le

n
g
th
 h

av
in

g
 

a 
p
ro

p
u
lsio

n
 m

ach
in

ery
 
o
f 

1200 
hp 

and u
sin

g
 p

a
ir- 

tra
w

ls 
o
f 

1400 
m

eshes 
o
f 

40 
cm
 m

esh le
n

g
th
 
in
 
th

e 
fro

n
t 

p
a
rt 

o
f 

th
e 

n
e
t.

T
he 

in
tro

d
u

c
tio

n
 
o
f n

e
t 

drum
s 

fo
r 

p
a
ir 

tra
w

lin
g
 h

as 
b
een 

sta
rte

d
.

E
x
p
erim

en
ts 

w
ith

 a 
p

a
ir-tra

w
l 

o
f 

444 m
eshes 

o
f 

40 
cm

 m
esh 

le
n

g
th

 
fo

r u
se 

on 
b
o
ard

 
a 

sin
g
le
 
tra

w
le

r 
o
f 

le
n

g
th
 
ab

o
u
t 

23 
m

, 
en

g
in

e 
o
u
tp

u
t 

280 
h
p
, 

re
su

lte
d
 
in
 

a 
10 

x 
10 

m
 n

e
t 

o
p
en

in
g
 m

easu
red

 
by 

a 
n

e
t 

so
u
n
d
er.

T
he 

sh
rim

p
 

siev
e
 

se
p

a
ra

tin
g
 u

n
d
e
rsiz

e
d
 

sh
rim

p
s 

and 
fla

tfis
h
 

from
 

co
n

su
m

ab
le 

sh
rim

p
s 

an
d 

fla
tfis

h
 an

d 
b

rin
g

in
g
 
th

e 
u

n
d

ersized
 

ones 
b
ack

 
in

to
 

th
e 

so
a 

ag
ain

 
p
ro

v
ed
 
to
 
o
ffe

r v
ery

 good 
su

rv
iv

a
l 

p
o
s
s
ib

ilitie
s
 

to
 

th
e 

sm
all 

sh
rim

p
s 

and 
fla

tfis
h
.

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
era

tio
n

 
w

ith
 

ISO
 
T

e
stin

g
 

o
f n

e
ttin

g
 y

arn
s 

and 
n
e
ttin

g
 h

as 
b
een

 
stu

d
ie

d
 
in
 

an 
ISO

 
W

orking 
G

roup. 
T

h
is 

w
ork 

is 
s
till 

g
o
in

g
 

on.

Y
arn

s 
fo

r 
n

e
t 

m
aking w

ere 
100°¡o p

o
ly

am
id

e.

T
he 

re
se

a
rc

h
 v

e
sse

l 
’’T

rid
e
n
s” 

e
n
tere

d
 
se

rv
ic

e
 

on 
1
st 

M
ay 

19
6

8
•

E
ffo

rts 
to
 
re

v
iv

e
 

B
u

tch
 
se

in
e
 
fish

in
g
 
fo

r 
p
la

ic
e
 

h
av

e 
b
een

 
prom

oted 
w

ith
, 

so 
fa

r, 
m

o
d
erate 

su
c
c
ess.

E
ffo

rts 
in
 p

u
rse

-se
in

in
g
 
p

ro
v

ed
 
to
 

be 
u

n
su

cc
e
ssfu

l 
from

 
an 

econom
ic 

p
o
in

t 
o
f 

v
iew

.

N
orw

ay 

(L
. 

M
id

ttu
n
)

G
ear

R
esig

n
 

and 
c
o

n
stru

c
tio

n
 
o
f 

a 
new

 re
se

a
rc

h
 
v
e
sse

l 
h

as 
b

een
 
co

n
tin

u
ed

.
B

ein
g 

a 
to

o
l 

and 
p
latfo

rm
 
fo

r 
fu

tu
re
 

ex
p

erim
en

ts 
and 

fie
ld

 w
ork 

in
 
fish

e
rie

s 
re

se
a
rc

h
, 

in
c
lu

d
in

g
 g

e
a
r 

and 
b
eh

av
io

u
r 

stu
d
ie

s, 
th

e 
d
esig

n
 
o
f 

th
is 

v
e
sse

l 
h

as 
b

een
 reg

ard
ed

 as 
a 

ta
sk
 
o
f g

re
a
t 

im
p
o
rtan

ce. 
T

he 
sh

ip
 
w

ill 
be 

arran
g
ed

 
fo

r 
a
li 

so
rts 

o
f 

fish
in

g
 
o
p
e
ra

tio
n
s, 

and 
eq

u
ip

p
ed

 w
ith

 
th

e 
m

ost 
m

odern 
in

stru
m

e
n

ts, 
in

c
lu

d
in

g
 

a 
co

m
p
u
ter 

fo
r 

d
ata 

lo
g
g
in

g
, 

p
ro

c
essin

g
 an

d 
p
re

se
n
ta

tio
n
.
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Som
e 

ex
p
erim

en
ts 

w
ith

 m
id

w
ater 

tra
w

lin
g
 h

av
e 

b
een

 
c
a
rrie

d
 

o
u
t.

S
tu

d
ies 

h
av

e 
b
een

 u
n
d
ertak

en
 

on 
th

e 
c
atc

h
in

g
 
a
b

ility
 
o
f 

a 
lo

n
g
 
lin

e
 

w
ith

 
d
iffe

re
n
t 

hook 
d
esig

n
.

B
eh

av
io

u
r

A 
fie

ld
 
sta

tio
n
 h

as 
b

een
 
e
sta

b
lish

e
d
 
fo

r 
ex

p
erim

en
ts 

on 
th

e 
re

a
c
tio

n
 

o
f 

fish
 
to
 
n

o
ise

. 
S

tu
d
ies 

have 
b
een

 
sta

rte
d
 

on h
e
a
rin

g
 
d
ire

c
tio

n
 
o
f 

fish
.

A w
o
rk

in
g
 

g
ro

u
p
 w

as 
e
sta

b
lish

e
d
 
to
 

an
aly

se 
th

e 
im

p
o

rtan
ce 

o
f 

n
o
ise 

in
 

th
e 

e
ffe

c
tiv

e
n
e
ss 

o
f 

fish
in

g
 
o
p
e
ra

tio
n
s.

Som
e 

stu
d
ie

s 
h
av

e 
b
een

 m
ade 

on 
th

e 
e
ffe

c
t 

o
f 

lig
h
t 

on b
eh

av
io

u
r 

o
f 

c
a
p

e
lin

.Im
p
o
rtan

t 
ch

an
g
es 

in
 
th

e 
m

ig
ra

tio
n
 

and 
b

eh
av

io
u

r 
p
a
tte

rn
 
o
f A

tla
n
to

- 
S

can
d
ian

 h
e
rrin

g
 h

av
e 

b
een

 
o
b
serv

ed
.

A
co

u
stics

W
ork 

on 
im

provem
ent 

o
f 

a
c
o
u
stic

 
m

ethods 
fo

r 
a
b
so

lu
te
 

abundance 
e
stim

a
tio

n
 
h

as 
b

een
 
co

n
tin

u
ed

. 
F

u
rth

er 
stu

d
ie

s 
have 

b
een 

c
a
rrie

d
 

o
u
t 

ou 
th

e 
p
o
ssib

ility
 
o
f a

c
o
u
stic

 
id

e
n

tific
a
tio

n
.

P
o
lan

d

(¥
, 

C
ieg

lew
icz)

F
ish

in
g
 

G
ear

T
he 

w
ork 

on 
sta

n
d

a
rd

isa
tio

n
 

o
f 

fish
in

g
 
g
ear 

fo
r 

17 
and 

24 m
 c

u
tte

rs 
w

as 
c
a
rrie

d
 

o
u
t 

(co
m

p
arativ

e 
a
n
a
ly

sis 
o
f 

g
e
a
r 

c
o

n
stru

c
tio

n
, 

te
c
h
n
ic

a
l 

and 
fish

in
g
 
ex

p
erim

en
ts 

a
t 

se
a
). 

T
he 

stu
d
ie

s 
on 

p
e
lag

ic
 

tra
w

ls 
fo

r 
sid

e 
and 

ste
rn

 
tra

w
le

rs 
w

ere 
co

n
tin

u
ed

. 
N

ew
 ty

p
es 

o
f 

b
o

tto
m
 
tra

w
ls, 

tw
o-seam

ed 
and m

u
lti-seam

ed
, 

h
av

e 
b

een
 
d
esig

n
ed
 
fo

r 
v
e
sse

ls 
a
lre

a
d
y
 
o
p
e
ra

tin
g
 

and 
fo

r 
new

ly 
b
u
ilt 

v
e
sse

ls.

A
u
to

m
atic, 

se
lf-re

c
o
rd

in
g
 
in

stru
m

en
ts 

o
f 

o
rig

in
a
l 

d
esig

n
 

have 
b

een
 

p
ro

d
u
ced

 
fo

r 
stu

d
ie

s 
on 

traw
l 

p
erfo

rm
an

ce. 
T

hese 
in

c
lu

d
e 

d
eck

 
and 

u
n
d
er­

w
ater 

dynam
ographs 

o
f 

v
a
rio

u
s 

ran
g
es 

o
f m

easu
rem

en
ts, 

b
ath

y
g
rap

h
s, 

d
iffe

re
n
tia

 
b

ath
y
g
rap

h
s 

fo
r m

easu
rin

g
 th

e 
v
e
rtic

a
l 

gap 
o
f 

traw
l 

o
p

en
in

g
, 

and 
in

stru
m

en
ts 

fo
r m

easu
rin

g
 
h
o
riz

o
n
ta

l 
sp

read
s 

in
 
th

e
 
traw

l 
by m

ech
an

ical 
and h

y
d
ro

­
a
c
o
u
stic

 
m

eth
o
d
s.

F
ish

 
B

eh
av

io
u
r

T
he 

stu
d
ie

s 
on 

re
a
c
tio

n
 
o
f 

fish
 
to
 
e
le

c
tric

 
fie

ld
 
in
 
th

e 
B

a
ltic

 
S

ea 
and 

th
e 

N
o

rth
 

S
ea 

w
ere 

co
n
tin

u
ed

.

Som
e 

tria
ls
 

w
ere 

co
n
d
u
cted

 
to
 
a
ttra

c
t 

fish
 
in

to
 
c
o
n
c
en

tra
tio

n
s 

by 
m

eans 
o
f 

e
le

c
tric

 
lam

ps 
b

ro
u

g
h

t 
u
n
d
er w

ater.

N
et 

M
a
te

ria
ls

T
he 

stu
d
ie

s 
on 

th
e 

u
se

fu
ln

e
ss 

o
f 

p
o
ly

p
ro

p
y
len

e 
and 

p
o
ly

am
id

e 
"S

te
elo

n
” 

(ra
sc

h
e
l 

n
e
ttin

g
 m

a
te

ria
ls) 

fo
r 

c
o

n
stru

c
tio

n
 
o
f 

d
rift-n

e
ts 

w
ere 

co
n

tin
u
ed

. 
Tw

o 
stan

d
a
rd

s 
d
e
a
lin

g
 w

ith
 
th

e 
e
stim

a
tio

n
 

o
f 

th
e 

q
u

a
lity

 
o
f n

e
t 

m
a
te

ria
ls 

w
ere 

in
tro

d
u
c
ed

.

Sw
eden

(G
. 

O
tte

rlin
d
)

E
x
p
erim

en
ts 

on 
a 

sm
all 

sc
a
le
 

have 
b
een

 done 
in
 
th

e 
B

a
ltic

 
w

ith
 
o
n
e-b

o
at 

p
e
la

g
ic 

tra
w

l. 
In
 
co

m
m

ercial 
fish

e
rie

s 
(m

ain
ly
 
in
 
th

e 
N

o
rth

 
S

ea) 
th

e 
tren

d
 

w
ith

 
la

rg
e
r 

tw
o
-b

o
at 

p
e
la

g
ic 

tra
w

ls, 
h
av

in
g
 
v

ery
 
la

rg
e
 

m
eshes 

in
 
th

e 
a
n
te

rio
r 

p
a
rt, 

h
as 

c
o

n
tin

u
ed

5 
th

e 
la

rg
e
st 

m
esh 

siz
e
 
re

p
o
rte

d
 w

as 
80 

cm
.

In
 
b

o
tto

m
 
tra

w
ls 

fo
r 

d
em

ersal 
fish

 
th

e 
co

d
-en

d
 m

a
te

ria
l 

is
 

now
 

p
ra

c
tic

a
lly

 
e
x
c
lu

siv
e
ly
 
p
la

ite
d
 n

y
lo

n
.
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U
n
ited

 K
ingdom

1 » 
E

n
g
lan

d
 & W

ales 

(A
.R

. 
M

arg
etts)

F
ish

in
g
 

G
ear

In
 
c
o

lla
b

o
ra

tio
n
 w

ith
 

A
b

erd
een L

ab
o

rato
ry

, 
th

e 
c
o
lle

c
te

d
 

d
ata 

from
 

th
e 

se
rie

s 
o
f 

co
m

p
arativ

e 
fish

in
g
 
ex

p
erim

en
ts 

o
f 

th
e 

p
a
st 

fiv
e
 
y
ears 

have 
been 

exam
ined 

and 
te

ste
d
 
s
ta

tis
tic

a
lly

 
in
 
o
rd

er 
to
 

show
 w

hat 
w

ere 
th

e 
e
ffe

c
ts 

on 
b
o

tto
m
 
tra

w
l 

catch
es 

o
f 

a
lte

ra
tio

n
s 

in
 
th

e 
arran

g
em

en
t 

and 
g
eo

m
etry

 
o
f 

o
tte

r 
b
o
ard

s 
and 

b
rid

les»
 

D
iffe

re
n
c
e
s 

w
ere 

n
o
ted

 
in
 
th

e 
q

u
a
n

titie
s 

and 
siz

e
 

o
f 

fis
h
 
cau

g
h
t 

and 
th

e
se
 
a
re 

to
 

be 
u
sed

 
in
 

an 
in

te
rp

re
ta

tio
n
 
o
f 

how
 a 

traw
l 

w
orks«

A
t 

se
a, 

a 
firs

t 
ex

p
erim

en
t 

w
as 

m
ade 

to
 

d
eterm

in
e 

th
e
 
e
ffe

c
ts 

o
f v

ario
u

s 
tic

k
le

r 
ch

ain
 
arran

g
em

en
ts 

upon 
th

e 
sh

ap
e 

o
f 

an
 
o

tte
r 

tra
w

l. 
S

o
n
ar 

and 
m

u
lti-d

ire
c
tio

n
 
ech

o
m

eter 
ap

p
aratu

s 
w

ere 
u
sed

 
to
 
stu

d
y
 
fis

h
 
sh

o
al 

m
ovem

ents 
in
 
re

la
tio

n
 
to
 

a 
sin

g
le
 
b
o
at 

p
e
la

g
ic
 
o
tte

r 
tra

w
l.

C
o

-o
p
eratio

n
 w

as 
m

ain
tain

ed
 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
a
n

isa
tio

n
 
to
 
e
sta

b
lish

 
stan

d
a
rd

s 
fo

r 
fish

in
g
 n

e
ts.

A
p
p
aratu

s

E
le

c
tro

n
ic
 

se
cto

r-sca
n
n
in

g
 
so

n
ar w

as 
in

s
ta

lle
d
 
in
 R

.V
. 

"C
lio

n
e” 

and 
firs

t 
sea 

tria
ls
 
c
a
rrie

d
 

out» 
F

irs
t 

re
s
u

lts 
w

ere 
en

co
u
rag

in
g
, 

b
u

t 
som

e 
m

ech
an

ical 
n
o
ise 

from
 
th

e 
s
ta

b
ilis

a
tio

n
 

eq
u

ip
m

en
t 

is
 
to
 

be 
su

p
p
ressed

«

A
 

sy
stem

 
fo

r 
au

to
m

atic 
m

easurem
ent 

o
f 

a 
tra

w
le

r's 
fish

in
g
 
tim

e, 
b
ased

 
on 

th
e 

u
se 

o
f 

th
e 

w
in

ch
 
fo

r 
sh

o
o

tin
g
 an

d h
a
u

lin
g

, 
w

as 
g
iv

en
 

v
ery

 
sa

tisfa
c
to

ry
 

? 
tria

ls
.F

u
rth

er 
im

p
ro

v
em

en
ts 

w
ere 

m
ade 

to
 
fish

 
ech

o
-co

u
n

tin
g
 
eq

u
ip

m
en

t.
H

um
ber 

and 
100 

kH
z 

eq
u
ip

m
en

ts 
w

ere 
fitte

d
 w

ith
 
in

te
g
ra

to
rs 

and 
d
ig

ita
l 

co
u
n
ters 

T
arg

et 
stre

n
g
th

 m
easu

rem
en

ts 
w

ere 
m

ade 
u
sin

g
 

a 
v

ery
 h

ig
h
 

sp
eed

 re
c
o

rd
e
r w

h
ile 

th
e 

sh
ip
 

w
as 

steam
in

g
.

A
n 

a
c
o
u
stic

 
tra

n
sd

u
c
e
r 

a
rra

y
 
fo

r 
d
eterm

in
in

g
 

num
bers 

o
f 

fis
h
 
in
 
th

e 
p
a
th
 
o
f 

a 
tra

w
l 

w
as 

b
u
ilt 

b
u
t 

h
as 

y
e
t 

to
 

be 
te

ste
d
 
a
t 

sea.

B
eh

av
io

u
r

In
 th

e
 

aq
u

ariu
m

, 
ex

p
erim

en
ts 

h
av

e 
b

een
 
c
a
rrie

d
 

o
u
t 

u
sin

g
 

a 
flum

e 
to

 
stu

d
y
 
th

e 
b
eh

av
io

u
r 

o
f p

la
ic

e
 
in
 re

la
tio

n
 
to
 
w

ater 
c
u
rre

n
ts. 

O
th

er 
ex

p
erim

en
ts 

h
av

e 
in

v
e
stig

a
te

d
 
to

le
ra

n
c
e
s 

and 
th

e 
resp

o
n
ses 

o
f 

cod 
and 

p
erch

 
to
 

ch
an

g
es 

in
 h

y
d

ro
sta

tic
 
p

re
ssu

re
 
a
ffe

c
tin

g
 
th

e 
fish

 
b
u
o
y
an

cy
.

B
et 

M
a
te

ria
ls

A h
ig

h
e
r 

p
ro

p
o
rtio

n
 
th

an
 
p
re

v
io

u
sly

 
o
f E

n
g
lish

 
tra

w
le

rs 
is
 

now
 u

sin
g

 
p
o
ly

eth
y
len

e 
traw

ls«

2
. 

S
co

tlan
d

 

(R
.Jo

n
es)

F
ish

in
g
 

G
ear

C
o

m
p

arative 
fish

in
g
 
ex

p
erim

en
ts 

co
n

d
u
cted

 
on 

F
.R

.S
« 

"E
x

p
lo

rer" 
on 

th
e 

c
atc

h
in

g
 
e
ffic

ie
n

c
y
 
o
f 

d
iffe

re
n
t 

d
em

ersal 
tra

w
ls 

w
ere 

co
n

tin
u

ed
 
in
 

19689 
p

a
rtic

u
la

r 
a
tte

n
tio

n
 
b
ein

g
 
g
iv

en
 
to
 
e
ffe

c
ts 

o
f 

d
iffe

re
n
t 

o
tte

rb
o

a
rd

s 
(cam

bered 
and 

fla
t 

ty
p

e) 
and 

tw
in
 

sw
eeps 

com
pared w

ith
 
sin

g
le
 

sw
eep

s. 
T

he 
te

s
ts

 
u

n
d

ertak
en
 

on F
.R

.V
. 

"M
ara" 

u
sin

g
 
d
iffe

re
n
t 

o
tte

rb
o

a
rd

s 
('V

' 
ty

p
e
, 

cam
bered 

and 
fla

t) 
to
 

o
b
tain

 
a 

v
a
rie

ty
 
o
f 

sp
read

s 
in
 
fro

n
t 

o
f 

th
e 

n
et,sh

o
w

ed
 
th

a
t 

fo
r 

fla
tfis

h
, 

th
e
 
c
a
tc

h
 ra

te
 

w
as 

alm
o
st 

lin
e
a
rly

 
d
ep

en
d
en

t 
on 

o
tte

rb
o
a
rd
 

sp
read

« 
T

h
is 

re
su

lt 
d
iffe

rs 
from

 
th

a
t 

o
b
tain

ed
 w

ith
 
th

e 
la

rg
e
r n

e
ts 

on 
F

.R
.S

. 
"E

x
p

lo
rer 

w
here 

th
e 

c
a
tc

h
 
o
f 

fla
tfis

h
 w

as 
p
ro

p
o
rtio

n
a
l 

to
 
b
rid

le
 

le
n

g
th

. 
C

le
arly

, 
o

p
tim

isatio
n
 

o
f 

th
e 

g
eo

m
etry

 
o
f 

th
e 

rig
g
in

g
 
in
 
fro

n
t 

o
f 

th
e 

n
e
t, 

in
 
a
d

d
itio

n
 

to
 
th

e 
n

e
t 

to
w

in
g
 

sp
eed

 
e
tc

., 
is 

com
plex 

and 
th

e 
m

ore 
re

c
e
n

t 
h
y
p
o
th

eses, 
in

c
lu

d
in

g
 
th

e 
e
ffe

c
t 

o
f 

a
c
c
e
le

ra
tio

n
 
o
f 

th
e 

fish
in

g
 
g
ear 

cau
sed

 
th

ro
u

g
h
 w

arp 
v
ib

ra
tio

n
, 

sh
ip
 m

ovem
ent 

and 
ty

p
e 

o
f 

sea 
b
ed

, 
m

ay 
p

lay
 
an
 

ev
en m

ore 
sig

n
ific

a
n
t 

p
a
rt 

th
an

 w
as 

h
ith

e
rto

 
th

o
u
g
h
t 

lik
ely

«
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O
b

serv
atio

n
s 

on m
odel 

tra
w

ls 
hare co

n
tin

u
ed
 
in
 
th

e 
tan

k
s 

o
f 

th
e 

N
atio

n
al 

P
h
y
sical 

L
ab

o
rato

ry
 an

d 
on 

th
e 

sm
a
lle

r 
re

se
a
rc

h
 
v

e
sse

ls. 
T

he 
re

su
lts 

o
f 

d
ire

c
t 

o
b
se

rv
a
tio

n
s, 

o
b
tain

ed
 

by 
th

e 
u

se 
o
f 

d
iv

e
rs, 

on 
tra

w
l 

n
e
ts 

and 
se

v
e
ra

l 
sm

all 
p
u
rse

-se
in

e
 
m

o
d

els, 
h

av
e 

b
een

 
com

bined w
ith

 
th

e
o

re
tic

a
l 

w
ork 

to
 

im
prove 

th
e 

re
lia

b
ility

 
o
f 

th
e 

b
a
sic

 
eq

u
atio

n
s 

th
a
t 

a
re 

c
u
rre

n
tly

 
b
ein

g
 

u
sed

 
in
 
fish

in
g
 g

ear 
d
esig

n
.

A
p
p
aratu

s

A
tte

n
tio

n
 h

as 
b

een
 
g
iv

en
 
to
 

im
p
ro

v
in

g
 
th

e 
in

stru
m

e
n

ta
tio

n
 

and 
d

ata 
c
o
lle

c
tio

n
 
tech

n
iq

u
es 

in
 
fish

in
g
 
g
ear 

stu
d
ie

s, 
and 

an
 
a
c
o
u
stic

 
te

le
m

e
te

r 
cap

ab
le 

o
f 

tra
n
sm

ittin
g
 up in 

16 
ch

an
n
els 

o
f 

in
fo

rm
a
tio

n
 

from
 
th

e 
n

e
t 

to
 

th
e 

sh
ip

, 
h

as 
b
een 

d
ev

elo
p
ed
 

and 
fu

lly
 
te

ste
d
. 

S
p
e
cia

l 
a
tte

n
tio

n
 h

as 
b

een
 g

iv
en

 
to
 

th
e 

m
easu

rem
en

t 
o
f w

ire 
te

n
sio

n
s, 

o
p
en

in
g
 h

e
ig

h
ts 

and 
o

p
en

in
g
 

sp
read

s, 
a
t 

v
a
rio

u
s 

p
a
rts 

o
f 

th
e 

n
et 

and 
b
rid

le
 

sy
stem

. 
A
 
fu

rth
e
r 

co
m

m
u

n
icatio

n
 
lin

k
, 

b
etw

een
 
th

e 
o
tte

rb
o
a
rd
 

and 
th

e 
sh

ip
 h

as 
a
iso

 
b
een

 
d

ev
elo

p
ed

. 
T

h
is 

u
ses 

a 
co

n
d
u
ctin

g
 
c
o
re, 

re
p
la

c
in

g
 
th

e 
h

e
a
rt 

o
f 

th
e 

stan
d
a
rd
 
sh

ip
’s 

w
arp

. 
T

he 
fin

a
l 

p
ro

d
u
ct 

(an
 
E

llio
tt 

9200 
fa

s
t 

d
ig

ita
l 

co
m

p
u
ter) 

h
as 

b
een

 
on 

b
o
ard

 
E

.R
.S

. 
’’E

x
p

lo
re

r” 
sin

c
e 

e
a
rly

 
19^9» 

T
h
is 

w
ill 

form
 
th

e 
c
e
n
tre

 
o
f 

th
e 

d
ata 

lo
g
g
in

g
 

sy
stem

 
to
 

be 
u

sed
 

on 
th

e 
sh

ip
.

S
o

n
ar 

w
ork w

as 
m

ain
ly
 
d

ire
c
te

d
 
to
 
th

e 
d
ev

elo
p
m

en
t 

o
f 

an 
au

to
m

atic 
fish

 
co

u
n

tin
g
 

sy
stem

, 
b
ased

 
on 

a 
h

ig
h
 
re

so
lu

tio
n
 
a
c
o
u
stic

 
sy

stem
. 

A
s 

a 
seco

n
d
ary

 
ta

sk
 
th

e
 

im
provem

ent 
and 

d
ev

elo
p
m

en
t 

o
f a 

so
lid

 
sta

te
 

se
c
to

r 
scan

n
in

g
 

so
n

ar 
w

as 
u
n
d
ertak

en
.

B
eh

av
io

u
r

T
he 

program
m

e 
o
f 

fish
 
b
eh

av
io

u
r 

stu
d
ie

s 
w

as 
ag

ain
 
c
en

tre
d
 

on 
stu

d
ie

s 
o
f u

n
d
erw

ater v
isio

n
 

and 
v
is

ib
ility

, 
and 

th
e 

re
a
c
tio

n
s 

o
f 

fish
 
to
 

sound 
stim

u
li 

and 
sound 

p
ro

d
u
c
tio

n
. 

V
isib

ility
 
stu

d
ie

s 
c
o
n
c
e
n
tra

ted
 

on 
sh

o
rt-te

rm
 

v
a
ria

b
ility

 
o
f 

tu
rb

id
ity

 
in
 
S

c
o

ttish
 w

aters 
and 

th
e 

in
flu

e
n

ce 
o
f 

p
o
la

rise
d

 
a
n
a
ly

se
rs. 

T
hese 

ap
p

ear 
to
 
a
ffe

c
t 

th
e 

a
tte

n
u

a
tio

n
 
o
f 

c
o
n
tra

st 
b
etw

een
 

o
b
je

c
t 

and 
o
b
serv

er m
ore 

th
an
 
th
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