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e
, 

w
ith

 
b
u
n
t 

c
e
n

tre
 

an
d
 

n
o
 
p
u
rse

 
lin

e
, 

is
 

h
a
n

d
le

d
 

o
n
 

tw
o
 
n
e
t 

re
e
ls
 

b
y
 

fo
u
r 

m
en 

to
 

co
m

p
ete 

s
u
c
c
e
s
s
fu

lly
 
w

ith
 

p
a
ir 

rin
g
 
n
e
ts 

re
q

u
irin

g
 

tw
o
 
b

o
a
ts 

an
d
 
e
ig

h
t 

m
en

. 
O

p
e
ra

tio
n
 

h
a
s 

b
een

 
a
t 

th
e
 

s
u
rfa

c
e
 

fo
r 

h
e
rrin

g
 

an
d
 
m

a
c
k

e
re

l, 
b
u
t 

m
o

d
ific

a
tio

n
s 

a
re
 

p
la

n
n
e
d
 
fo

r 
o

p
e
ra

tio
n
 

in
 

m
id

-w
a
te

r 
an

d
 

o
n
 

th
e
 

se
a
 
b
e
d
.

A
 

5
0

-m
. 

s
te

rn
 
ra

m
p

,tra
w

le
r 

h
a
s 

b
e
e
n
 

c
o
n
v
e
rte

d
 
to
 

th
e
 
"
trip

le


p
a
ra

lle
l"
 

g
e
a
r 

h
a
n
d
lin

g
 

sy
ste

m
. 

T
h
e 

m
ain

 
d
eck

 
is
 

d
iv

id
e
d
 
in

to
 

th
re

e
 

la
n
e
s
, 

e
a
c
h
 
w

ith
 

a 
n
e
t 

re
e
l 

a
t 

its
 

fo
rw

a
rd
 

e
n
d
. 

N
o
rm

a
lly

, 
th

e
 

tra
w

l 
is
 
s
h
o
t 

an
d
 
h
a
u
le

d
 

o
v

e
r 

th
e
 

ram
p
 
in
 

th
e
 

c
e
n
tre

 
la

n
e
. 

H
o

w
ev

er, 
.a 

m
id

-w
a
te

r 
o
r 

a 
d

e
m

e
rsa

l 
tra

w
l 

c
a
n
 
re

a
d

ily
 

b
e 

sh
o
t 

in
 

v
e
ry
 
little

 
tim

e
 

fro
m
 
e
ith

e
r 

o
f 

th
e
 

sid
e
 

la
n

e
s 

w
ith

o
u

t 
c
le

a
rin

g
 

th
e
 
c
e
n
tre

 
la

n
e
 
if
 
th

e
 
n
e
t 

in
 

u
se
 

b
eco

m
es 

to
rn
 

o
r 

if
 
th

e
 

ty
p

e
 

o
f 

tra
w

lin
g
 

sh
o

u
ld
 

b
e 

c
h

a
n

g
e
d

. 
B

o
th
 
p

e
la

g
ic
 

an
d
 

d
e
m

e
rsa

l 
d
o
o

rs 
a
re
 

im
m

e
d
ia

te
ly
 
a
c
c
e
s
s
ib

le
 

fro
m
 
th

e
ir 

p
o
s
itio

n
s
 

in
b
o
a
rd
 
a
t 

th
e

 
r
a
ii 

in
 

th
e
 

tw
o
 
o
u
te

r 
la

n
e
s
. 

T
h
e 

g
a
llo

w
s 

a
re
 
h

y
d

ra
u

lic
 
g
a
n
trie

s
 

w
h
ich

 
can

 
lo

w
e
r 

th
e
 

b
lo

c
k

s 
in

to
 

th
e
 

ram
p
 
fo

r 
to

w
in

g
 

in
 
ic

e
. 

A
 

s
te

rn
 

se
in

e
 
s
u
ita

b
le
 

fo
r 

th
is
 

v
e
s
se

l 
is
 

to
 

b
e 

d
e
sig

n
e
d
.
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A
u
to

m
a
tic
 
lo

n
g
-lin

in
g
 
is
 

b
e
in

g
 

u
se

d
 
s
u
c
c
e
s
s
fu

lly
 

o
n
 
th

re
e
 

20-m
 

v
e
s
s
e
ls
 

an
d
 

o
n
 

o
n
e 

1
4

-m
. 

v
e
s
s
e
l. 

H
o
w

ev
er, 

su
c
c
e
ss 

d
e
p
e
n
d
s 

o
n

 
e
x

te
n
siv

e
 
tra

in
in

g
 
o

f 
th

e
 

crew
 
in
 
o
p
e
ra

tin
g
 

an
d
 
m

a
in

ta
in

in
g
 

th
e

 
e
q
u
ip

m
e
n
t 

an
d
 

o
n
 

th
e
 
p
ro

p
e
r 

c
o

n
d

itio
n
 
o
f 

th
e
 
b
a
it. 

F
ro

ze
n
 
b
a
it 

o
f 

th
e
 
rig

h
t 

s
iz

e
 
is
 
h
e
ld
 
in
 

th
e
 

h
o

ld
 

an
d
 
tra

n
s
fe

rre
d
 
to
 

tw
o

 
c
o
o
le

rs 
w

h
ich

 
a
re
 

u
se

d
 
a
lte

rn
a
te

ly
 
to
 

su
p
p
ly
 
th

e
 
b

a
itin

g
 
m

a
c
h

in
e
.

A
 
p
o
w

ered
 
ro

to
r 

o
n
 

th
e
 
h
e
a
d
lin

e
 
o
f 

a 
"d

ia
m

o
n
d
"-ty

p
e

, 
h
ig

h
-lift, 

b
o
tto

m
 
tra

w
l 

w
as 

a
b
le
 

to
 
l
i
f
t 

th
e
 

tra
w

l 
a
s 

m
uch 

a
s 

55 
m

. 
o
ff 

b
o
tto

m
 
in
 

a 
v
e
ry
 
s
h

o
rt 

tim
e
 

an
d
 
to
 
m

a
in

ta
in
 

a 
s
ta

b
le
 
a
ltitu

d
e
, 

d
e
m

o
n

stra
tin

g
 
its

 
v

a
lu

e
 

fo
r 

"aim
ed

" 
tra

w
lin

g
. 

A
li 

p
ro

b
le

m
s 

w
ere 

te
c
h

n
ic

a
l 

an
d
 

th
e
 
p

rin
c
ip

le
 

h
a
s 

b
e
e
n
 
p
ro

v
e
n
, 

b
u

t 
n

o
 
fu

rth
e
r 

d
e
v
e
lo

p
m

e
n
t 

is
 

p
la

n
n
e
d
 
fo

r 
1

9
7

5
.

A
 
p
ro

to
ty

p
e
 
h
y
d
ra

u
lic

 
d
re

d
g
e
, 

in
itia

lly
 
fo

r 
sa

m
p

lin
g
 
b
e
n
th

o
s 

in
 
re

la
tiv

e
ly
 

d
eep

 
w

a
te

r, 
sh

o
w

s 
p
ro

m
ise
 
fo

r 
e
v

e
n

tu
a
l 

c
o

m
m

erc
ial 

a
p
p
lic

a
tio

n
.

T
he 

g
o

v
e
rn

m
en

t 
o

f 
th

e
 

P
ro

v
in

c
e
 

o
f 

Q
u
eb

ec 
is
 

b
eco

m
in

g
 
in

c
re

a
s
in

g
ly

 
a
c
tiv

e
 
in
 
m

a
tte

rs 
o
f 

in
te

re
s
t 

to
 

th
e
 

C
o

m
m

itte
e. 

A
c
o
u
stic

 
m

eth
o
d
s 

a
re
 

b
e
in

g
 

u
se

d
 
to
 

stu
d
y
 
c
a
p
e
lin

 
b
e
h
a
v
io

u
r, 

s
e
le

c
tiv

e
 

an
d
 
e
x
p
e
ri

m
e
n

ta
l 

sh
rim

p
 

tra
w

ls 
a
re
 
b

e
in

g
 

d
e
sig

n
e
d
 

an
d
 
b
u
ilt, 

new
 
h

ig
h

-lift 
b
o
tto

m
 
tra

w
ls 

a
re
 

b
e
in

g
 
trie

d
, 

c
o
m

p
a
ra

tiv
e
 

fis
h
in

g
 
s
tu

d
ie

s
 

on 
b
o
tto

m
 
tra

w
ls 

a
re
 

b
e
in

g
 
c
o

n
d

u
c
te

d
 
in
 
c
o

n
ju

n
c
tio

n
 
w

ith
 

a 
F

ren
c
h

 
v
e
s
s
e
l, 

an
d
 

a 
tra

w
l 

d
y
n
am

o
m

eter 
is
 

u
n
d
e
r 

d
e
v
e
lo

p
m

e
n
t.

D
enm

ark 

(0
. 

B
agge)

M
esh 

se
le

c
tio

n
 

ex
p
erim

en
ts 

on 
cod w

ith
 N

ym
plex 

50 
- 

5
/2

0
 

have 
b
een

 
c
a
rrie

d
 

o
u
t 

in
 
th

e 
B

a
ltic

 
and 

th
e 

S
ound„

C
atch

 
o
f 

cod 
and 

fla
tfis

h
 
in
 b

o
tto

m
 
tra

w
l 

h
as 

b
een

 
in

v
e
stig

a
te

d
 
in
 
re

la
tio

n
 

to
 
s
a
lin

ity
 

and 
oxygen 

c
o

n
ten

t 
n
ear 

th
e
 

b
o
tto

m
 
in
 
th

e 
S

ound.

In
 
th

e 
K

a
tte

g
a
t 

th
e 

c
a
tc

h
a
b

ility
 

o
f 

N
orw

ay 
lo

b
ste

r 
h

as 
b
een

 
re

la
te

d
 

to
 

oxygen 
c
o

n
ten

t 
and 

tem
p
eratu

re 
n
e
a
r 

th
e 

b
o
tto

m
 
in
 
th

e
 
e
a
ste

rn
 
K

a
tte

g
a
t.

T
he 

in
v

e
stig

a
tio

n
s 

w
ill 

be 
co

n
tin

u
ed
 
in
 

1975»

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
a
rrie

d
 
o

u
t.



F
rance

(M
aroel P

o
rtier)

C
h
alu

ts, 
ohalu

iaffe

L
ea 

e
ssais 

su
r 

le 
fond de 

o
h
alu

t s à 4 
faces de 

grande 
dim

ension, 
d
ériv

és 
dea 

ch
alu

ts 
p
élag

iq
u
es 

et 
m

unis 
de 

b
o
u
rre

le
ts 

ont 
été 

p
o

u
rsu

iv
is. 

L
es file

ts
 

q
u
i 

p
o
ssèd

en
t 

généralem
ent 

des 
m

ailleB
 de 4OO mm 

(m
aille 

é
tiré

e
) 

à l'e
n
tré

e
 

ont 
é
té u

tilisé
s-, 

so
it 

avec un gréem
ent 

sem
blable 

à c
e
lu

i 
du 

p
élag

iq
u
e, 

com
prenant 

dea 
panneaux tra

v
a
illa

n
t 

en
tre 

deux eaux et 
le
 o

o
n

trS
le perm

anent 
du 

n
etso

n
d
e, 

so
it 

avec un gréem
ent 

à fo
u
rch

es 
et 

dea 
panneaux de 

fo
n

d
.

O
n a te

n
té
 

de 
d
éterm

in
er 

l
'in

flu
en

ce 
de 

la
 posée 

du b
o

u
rre

le
t, 

généralem
ent 

c
o
n
stitu

é 
de 

fil 
d
'a

o
ie

r g
arn

i 
de 

caou
tch

o
u
c, 

su
r 

le
s 

cap
tu

res. 
L

es 
o
b
serv

atio
n
s 

so
n
t 

en
co

re 
in

su
ffisa

n
te

s m
aia 

on 
sa

it 
que 

des 
p
o
isso

n
s 

ronds 
so

n
t 

su
scep

tib
les, 

g
én

éralem
en

t 
la
 n

u
it 

ou à c
e
rta

in
e
s 

saiso
n
s, 

d
'e

ffe
c
tu

e
r d

es 
m

ig
ratio

n
s v

e
rtic

a
le

s.
D

ans ces 
co

n
d
itio

n
s, 

une 
grande 

adhérence 
du b

o
u
rrelet 

au fond n
'e

st 
pas n

écessaire.

P
ar 

co
n
tre, 

il 
a été 

p
o
ssib

le 
de 

cap
tu

rer, 
au co

u
rs 

d
'u

n
e cam

pagne 
effectu

ée 
en M

er de 
B

aren
ts, 

des 
esp

èces 
(m

orue, 
é
g
lefin

) 
fo

rtem
en

t 
c
o
llée

s 
su

r 
le 

fond avec 
le
 

gréem
ent 

com
portant 

des 
panneaux en

tre 
deux eaux. 

D
ans 

ce 
cas, 

la
 posée 

du b
b
u
rrele

t, 
co

n
trô

lée 
p
ar 

le
 

netsonde 
é
ta

it 
im

p
o
rtan

te. 
D

es 
e
ssa

is 
ont 

égalem
ent 

été 
faitB

 
en p

laçan
t 

des 
le

sts 
à 50 ín en av

an
t 

du 
ch

alÿ
t 

pour 
o
b
ten

ir un e
ffe

t 
de 

rab
attem

en
t 

des b
raso

C
es trav

au
x
 
su

r le
 ch

alu
tag

e 
co

n
tro

lé 
sero

n
t 

p
o
u
rsu

iv
is 

en 1975 
et 

on y 
ajo

u
tera 

le
s e

ssa
is 

de 
ch

alu
ts dont 

le
s m

aq
u
ettes 

ont 
été 

étu
d

iées 
en b

assin
.

Il 
s'a

g
ira

 d
'u

n
 ch

alu
t 

à 4 
faces de 

p
e
tite

 
dim

ension 
sp

écialem
en

t 
ad

ap
té 

à la
 p

ro
sp

ectio
n
 
su

r 
le

s 
fonds 

d
u
rs 

ou 
accid

en
tés 

que 
l'o

n
 em

p
lo

iera avec 
des 

panneaux 
dégagés 

du 
fond et 

d
'u

n
 ch

alu
t 

de 
fond égalem

ent 
à 4 faces 

d
ériv

é de 
1
'A

tlan
tic 

W
estern T

raw
l et 

que 
l'o

n
 u

tilise
ra

 avec 
d
es 

panneaux de 
fo

n
d

.

L
es 

p
a
rtie

s 
an

térieu
res 

de 
ces 

ch
alu

ts 
sero

n
t 

ré
a
lisé

e
s 

en m
ailles 

de 
200 

et 
4

OO mm 
é
tiré

e
s.

L
es 

ch
alu

ts 
p
élag

iq
u
es 

à un 
ou 

deux b
ateau

x
 p

o
ssèd

en
t 

généralem
ent 

des m
ailles 

de 8OO mm 
é
tiré

e
s 

et 
des 

e
ssa

is 
ont 

été 
effectu

és 
avec 

des m
ailles 

de 1 
200 m

m
.

Le 
changem

ent 
des 

m
aillag

es 
dans 

le
s p

a
rtie

s 
ad

jacen
tes 

d
es 

ch
alu

ts 
est 

généralem
ent 

p
ro

g
re

ssif 
et 

l'o
n
 tro

u
v
e 

ap
rès 

le
 

200 mm 
des m

ailles 
de I6

0
, 

120, 
80 et 

50 mm« 
T

o
u
tefo

is, 
l'e

ffic
a
c
ité

 
de nom

breux ch
alu

ts 
de 

fond em
ployés p

ar 
la
 pêche 

a
rtisa

n
a
le

 
e
t 

q
u
i 

é
ta

ie
n
t 

en m
ailles 

de 
120 mm 

a 
été 

augm
entée 

p
ar l'a

d
jo

n
c
tio

n
 d

'u
n
e 

en
têtu

re 
en 200 m

m
.

Le te
x
tile

 
le
 

p
iu

s u
tilis

é
 

pour 
la

 co
n
stru

ctio
n
 des 

ch
alu

ts 
e
st 

le 
polyam

ide, 
m

ais 
o
ccasio

n
n

ellem
en

t 
le
 
p

o
ly

éth
y
lèn

e 
est 

em
ployé 

pour ré
a
lise

r c
e
rta

in
es p

ièces 
du d

esso
u
s 

du 
file

t. 
L

es 
poches 

so
n
t 

to
u
jo

u
rs 

fa
ite

s 
en polyam

ide.
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C
h

alu
ts 

sé
le

c
tifs, 

sé
le

c
tiv

ité

U
ne 

ex
p

érien
ce 

a été 
fa

ite
 -pour d

éterm
in

er 
le
 c

o
e
fficie

n
t 

de 
sé

le
c
tiv

ité
 

d
es 

poohes 
de ch

alu
ts 

à lan
g

o
u

stin
es 

et une 
étu

d
e 

e
n
trep

rise 
p
ar 

le
s 

la
b
o
rato

ire
s 

de 
L

o
rien

t 
et 

de 
B

oulogne —
 pour p

e
ttrè

 
au 

p
o
in

t un ch
alu

t 
sé

le
o
tif à lan

g
o
u
stin

e, 
B

eux m
aq

u
ettes 

de 
o
h
alu

t 
p
la

t 
ty

p
e 

am
éricain

 ont 
été 

ré
a
lisé

e
s 

et 
le

s 
e
ssa

is 
d

ev
raien

t 
en ê

tre
 
effectu

és c
e
tte

 
année»

P
our te

n
te

r d
fest im

er 1*in
flu

en
ce 

de 
la
 
fo

rce 
m

o
trice 

su
r 

la
 
sé

le
c
tiv

ité
 

dea cu
is 

de 
c
h

a
lu

t, 
on a com

paré 
au m

oyen de 
la
 m

éthode 
de 

la
 double 

poche 
la
 
sé

le
ctio

n
 du m

erlu 
p
ar 

deux 
ch

alu
ts 

de 
fond de ta

ille
 d

iffére
n
te
 

rem
orqués 

resp
ectiv

em
en

t 
p
ar un n

av
ire 

de 
300 CV 

dont 
la

 v
ite

sse
 

de 
tra

în
e
 
é
ta

it 
en m

oyenne
3
.5

 noeuds 
et u

n
 n

av
ire u

tilisa
n

t 
720 CV 

et 
ch

alu
tan

t 
à 3

,7
 

noeuds.

D
ana 

lee 
co

n
d
itio

n
s 

de 
l'e

x
p

é
rie

n
c
e 

lea 
fa

cte
u

rs de 
sé

lec
tio

n
 n

'o
n
t 

pas 
d
iffé

ré
 

de 
faço

n
 sig

n
ific

a
tiv

e
 

pour 
le

s 
deux p

u
issan

ces 
et 

se 
sont 

situ
é
s 

en
tre

3
.6

 
e
t 

3,9«

D
ragues

E
n 1974 une 

étu
de 

a été 
e
n

trep
rise 

pour 
é
tu

d
ier 

le
 com

portem
ent 

des 
d
rag

u
es 

à co
q
u
illes 

S
ain

t-Jacq
u

es 
(P

ecten
 m

axim
us) 

et 
en p

a
rtic

u
lie

r 
la
 sé

le
c
tiv

ité
 

des 
d

rag
u
es 

aveo 
ou 

san
s voT

et 
7”

Il 
a é

té rem
arqué 

que 
le

s 
dragues 

à v
o
let 

rem
orquées 

à v
ite

sse
 
élev

ée 
(3 

à 4 noeuds) 
p

erm
ettaien

t 
una 

p
én

étratio
n
 m

axim
um

 
d
es d

en
ts 

et 
ne 

la
issa

ie
n

t 
p

ratiq
u

em
en

t 
aucune 

chance 
aux 

jeu
n
es 

co
q
u
illes 

de 
s'éch

ap
p
er. 

O
n a pu 

o
b
serv

er 
égalem

ent 
q
u
'u

n
e 

c
e
rta

in
e 

sé
le

c
tiv

ité
 

se 
p

ro
d

u
isait 

au n
iv

eau
 

de 
la

 p
a
rtie

 
su

p
érieu

re 
du 

sac.

U
ne 

étu
d

e 
à lo

n
g
 term

e de 
l'e

ffe
t 

de 
cea 

d
rag

u
es 

su
r 

le
 b

en
th

o
s 

fig
u

re 
au program

m
e 

d
'u

n
 la

b
o

ra
to

ire 
de N

an
tes, 

sp
é
cia

lisé
 d

an
s 

la
 co

q
u
ille 

S
ain

t-Jacq
u
es.

E
tu

d
es 

su
r m

aq
u
ettes

L
es trav

au
x
 
su

r m
aq

u
ettes 

se 
sont 

p
o

u
rsu

iv
is dans 

le
 b

assin
 de B

oulogne 
où 

on a 
, 

en p
a
rtic

u
lie

r, 
te

n
té
 

de 
d

éterm
in

er la
 ré

p
a
rtitio

n
 d

es 
fo

rces 
ag

issan
t 

su
r d

iffé
re

n
ts ty

p
es de 

panneaux d
iv

erg
en

ts.

L
'o

u
v

ertu
re 

du b
assin

 d
'e

ssa
is 

de 
ch

alu
t 

de L
o

rien
t, 

in
itialem

en
t 

prévue 
pour 

l'au
to

m
n

e 
1974, 

a dû 
ê
tre

 re
ta

rd
é
e
. 

E
lle 

d
ev

rait 
av

o
ir 

lie
u
 v

ers 
la
 
fin

 de 1975®

S
enne 

à th
o

n

L
'étu

d
e 

de la
 senne 

à th
o
n
 
e
n
trep

rise 
à L

o
rien

t 
en 1973 n

'a
 pas 

pu 
ê
tre

 
p

o
u

rsu
iv

ie, 
le
 m

atériel 
de m

esure 
ayant 

fa
it 

d
éfau

t.
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B
ateau

x de 
p

ich
e, 

am
énagem

ente

Il 
fau

t 
n
o
ter dan®

 
1© N

ord de 
la

 F
rance 

1©
 développem

ent 
d

6une 
sé

rie 
de 

o
h
a
lu

tiers 
en fe

r d
e
stin

é
s à la

 pêche 
a
rtisa

n
a
le
 
et 

conçus 
pour p

êch
er 

p
ar 

1®
a
rriè

reo
 

L
a m

ajo
rité 

de cea 
n
av

ires 
a une 

lo
n
g
u
eu

r de 
20 m et 

leu
r 

p
u
issan

ce 
v

a
rie

 
de 

500 à JO
O
 CV 

g 
ils

 
sont 

souvent 
m

unis d
'u

n
e tu

y
ère 

fix
e 

d
estin

ée 
à augm

enter le
u
r 

fore©
 

de 
tra

c
tio

n
 
et 

p
o

ssèd
en

t 
des tam

bours en
ro

u
leu

rs 
de 

c
h
a
lu

t0

S
ur 

la
 co

te A
tlan

tiq
u
e, 

la
 co

n
stru

ctio
n
 re

ste
, 

à q
u

elq
u

es 
ex

cep
tio

n
s 

p
rès, 

p
iu

s tra
d

itio
n

n
e
lle

 —
 b

ateau
x
 en b

o
is 

pêchant 
p
ar 

le
 
co

té 
— m

ais 
on observe 

égalem
ent 

le
 

développem
ent 

des tu
y

è
res0

E
n 1974j 

a v
éritab

lem
en

t 
d
éb

u
té 

l'in
sta

lla
tio

n
 des tam

bours 
en

ro
u
leu

rs 
su

r 
c
e
rta

in
s 

n
av

ires 
ram

pe 
a
rriè

re
 de 

g
ro

s tonnage« 
C

e 
so

n
t 

généralem
ent 

des 
engins 

p
u
issan

ts 
et 

de grande 
dim

ension q
u
i 

so
n

t u
tilis

é
s
 

pour v
ire

r 
lea ch

alu
ts 

p
élag

iq
u
es 

et 
le

s 
ch

alu
ts de 

fo
n
d
, 

et 
serv

en
t 

égalem
ent 

à h
isse

r 
la
 poche 

su
r 

le 
ponte

P
êche 

é
le

ctriq
u
e

L
'étu

d
e 

en 
la

b
o

rato
ire 

du com
portem

ent 
des 

p
o
isso

n
s 

m
arins 

soum
is 

à un cham
p 

é
le

c
triq

u
e
 q

u
i 

a fa
it 

l'o
b

je
t 

d
'u

n
 co

n
trat 

avec 
le
 

CNEXO, 
d

ev
ait 

p
erm

ettre 
de 

d
é
fin

ir le
 

stim
u

lu
s 

le
 

p
iu

s 
efficace 

pour la
 pêche 

é
lec

triq
u
e
 

en m
ero 

A la
 
su

ite
 

des 
ex

p
érien

ces 
effectu

ées, 
il 

est,- apparu 
deux p

o
in

ts q
u
'il 

fa
lla

it 
é
lu

c
id

e
r 

:

- la
 d

ire
c
tio

n
n
a
lité

 
des ta

x
ie

s 
aux b

asses 
fréq

u
en

ces 
(20 H

z 
en

v
iro

n
)

q
u
i 

s'av
èren

t 
p
ar a

ille
u
rs 

in
té

ressa
n
te

s quant 
à 

l'é
c
a
rt 

en
tre 

le
s 

se
u
ils 

de 
ta

x
ie 

e
t 

de tétan
ie«

,

— la
 d

ifféren
ce 

ap
p
aren

te 
de 

com
portem

ent 
des 

p
o
isso

n
s 

su
iv

an
t 

q
u
'ils 

ont 
ou non 

d
é
jà su

b
i 

le
s 

e
ffe

ts 
du co

u
ran

t 
é
le

c
triq

u
e

0

E
n 1975, 

ces 
deux p

o
in

ts vont 
ê
tre

 
étu

d
iés 

dans d
es b

acs 
de 

p
iu

s 
grandes 

dim
ensions que 

ceux dont 
nous d

isp
o

sio
n

s 
pour 

le
s 

p
rem

ières 
expériences«.

A
coustique

P
our 1975s 

un program
m

e 
de 

carto
g
rap

h
ie 

aco
u
stiq

u
e 

des bancs de 
p

o
isso

n
s 

p
élag

iq
u
es 

c
o
tie

rs 
(sard

in
es, 

an
ch

o
is, 

sp
rats) 

a é
té 

élaboré«,

C
e 

program
m

e 
com

porte 
7 

cam
pagnes 

dans 
le
 G

o
lfe 

de G
ascogne, 

au co
u

rs 
d
esq

u
elles des 

ch
alu

tag
es 

p
élag

iq
u
es 

sont 
p
rév

u
s 

pour l'id
e
n
tific

a
tio

n
 des 

espèces 
d

étectéeso
 

A la
 
su

ite 
de 

chaque 
cam

pagne, 
sero

n
t 

é
ta

b
lie

s 
des 

c
a
rte

s 
in

d
iq

u
an

t 
le

s 
zones 

de 
co

n
cen

tratio
n
 des bancs 

et 
le

u
r im

portance 
p

rin
cip

alem
en

t 
p
ar rap

p
o

rt 
à 

la
 situ

a
tio

n
 th

erm
iq

u
e«
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F
e
d
e
ra

l 
R

e
p

u
lic
 
o
f 

G
erm

an
y

(H
. 

B
o
h
l)

F
ish

in
g
 

G
ear 

an
d
 
A

p
p

a
ra

tu
s

In
 

1
9
7

4
, 

re
se

a
rc

h
 

o
n
 

h
ig

h
-o

p
e
n
in

g
 

b
o
tto

m
 
tra

w
ls 

w
as 

c
o

n
tin

u
e
d

.
T

he 
w

o
rk
 

w
as 

m
a
in

ly
 

c
o
n
c
e
n
tra

te
d
 

on 
th

e
 
re

la
tio

n
s
h
ip
 

b
e
tw

ee
n
 

th
e

 
le

n
g
th
 

o
f 

th
e
 
w

in
g

s, 
th

e
 

ty
p
e
s 

o
f 

o
tte

r 
b
o
a
rd

s 
an

d
 

d
y
n
am

ic 
h
e
a
d


lin

e
 
liftin

g
 
d
e
v
ic

e
s 

o
n
 

th
e
 

o
n
e 

h
an

d
 

an
d
 
th

e
 
v

e
rtic

a
l 

n
e
t 

o
p

e
n

in
g

 
o
n
 

th
e
 
o

th
e
r.

A
s 

to
 

m
id

w
ate

r 
tra

w
ls

, 
th

e
 

in
flu

e
n
c
e
 

o
f 

d
iffe

re
n
t 

w
e
ig

h
ts, 

le
n
g
th

s 
o
f 

le
g
s 

an
d
 
ty

p
e
s 

o
f 

o
tte

r 
b
o
a
rd

s, 
k
ite

s
 

an
d
 
flo

a
ts
 

o
n
 

th
e
 

sh
a
p
e 

o
f 

th
e
 
n
e
t 

m
o
u
th
 

w
as 

o
b

se
rv

e
d
 

b
y
 

m
ean

s 
o
f 

a 
m

u
lti-n

e
tso

n
d

e
. 

T
he 

so
- 

c
a
lle

d
 

"T
a
u
w

e
rk

-N
e
tz

", 
w

h
o

se 
fo

re
 
p

a
rt 

c
o

n
s
is

ts
 
o
f 

p
a
ra

lle
l 

ro
p
e
s, 

p
ro

v
e
d
 
v
e
ry
 
s
u
c
c
e
s
sfu

l 
in
 

c
a
tc

h
in

g
 

sp
aw

n
in

g
 
s
a
ith

e
 
o
ff 

th
e
 

S
h
e
tla

n
d

 
Is

la
n

d
s
. 

T
he 

c
o
m

p
lic

a
te

d
 
h

a
n

d
lin

g
 
o
f 

th
e
 

g
e
a
r 

re
q

u
ire

s
 

fu
rth

e
r 

tr
ia

ls
.

C
o
n
c
e
rn

in
g
 

d
eep

 
w

a
te

r 
tra

w
lin

g
 
fo

r 
c
o
m

m
erc

ia
l 

a
p

p
lic

a
tio

n
, 

in
 

1
9
7
4

 
tw

o
 
c
ru

is
e
s
 

w
ere 

c
o

n
d

u
c
te

d
 

to
 

th
e
 
c
o

n
tin

e
n
ta

l 
slo

p
e
 
w

e
st 

o
f 

th
e

 
B

ritis
h
 
Is

le
s
. 

H
a
u
ls 

w
ere 

s
y

s
te

m
a
tic

a
lly

 
c
a
rrie

d
 

o
u
t 

in
 

d
e
p

th
s 

fro
m
 

400 
- 

1
2
0

0
 

m
 

an
d
 
o
c
c
a
s
io

n
a
lly

 
dow

n 
to
 

1
8

0
0
 

m
. 

T
he 

g
e
a
rs 

u
se

d
 

w
ere 

m
o
d
ern

 
h

ig
h

-o
p

e
n

in
g
 
b
o
tto

m
 
tra

w
ls 

s
p

e
c
ia

lly
 

d
e
sig

n
e
d
 

fo
r 

d
eep

 
se

a
 

tra
w

lin
g
 

(s
o
lid

 
p
la

s
tic

 
b

o
b

b
in

s, 
in

fla
ta

b
le
 
flo

a
ts
 
e
tc

). 
O

n 
ro

u
g
h
 

g
ro

u
n

d
s 

(c
o

ra
ls

) 
a 

sta
n
d
a
rd
 

(1
4

0
-fo

o
t) 

tra
w

l 
w

as 
u
se

d
 

w
h

ich
 

w
as 

le
s
s
 

e
x

p
o
se

d
 
to
 

d
am

ag
e 

b
u
t 

a
is

o
 
le

s
s
 
e
ffic

ie
n
t. 

O
n 

th
e
 

sam
e 

g
ro

u
n
d
s 

th
e
 

c
a
tc

h
e
s 

o
f 

g
re

n
a
d
ie

rs
, 

sc
a
b
b
a
rd

s, 
sm

o
o
th

h
e
a
d
s, 

ra
b
b
it

fis
h
 

an
d
 
sh

a
rk

s 
w

ere 
m

uch 
b
e
tte

r 
in
 

sp
rin

g
 

th
a
n
 

in
 
w

in
te

r.

D
ue 

to
 

th
e
 

fa
c
ts
 
th

a
t 

fu
ll-s

c
a
le
 

e
x
p
e
rim

e
n
ts 

w
ith
 
tra

w
ls 

a
re
 

v
e
ry

 
e
x
p
e
n
siv

e
 

an
d
 
th

a
t 

sm
a
ll 

m
o
d
els 

o
fte

n
 

d
o
 
n

o
t 

y
ie

ld
 
re

s
u
lts

 
tra

n
s


fe

ra
b
le
 

to
 
tra

w
ls 

o
f 

c
o
m

m
erc

ia
l 

s
iz

e
, 

m
o
d
els 

o
f 

th
e
 

s
c
a
le
 

1
:4
 

w
ere 

te
s
te

d
 

a
s 

a
lre

a
d

y
 

d
o

n
e 

s
e
v
e
ra

l 
y
e
a
rs 

a
g
o
. 

T
h
e 

e
x
p
e
rim

e
n
ts 

w
ere 

c
o
n
d

u
c
te

d
 
in
 

th
e
 

sh
a
llo

w
 

an
d
 
ra

th
e
r 

c
le

a
r 

c
o

a
s
ta

l 
w

a
te

rs 
o
f 

th
e

 
w

e
ste

rn
 
B

a
ltic

 
an

d
 

a 
n

u
m

b
er 

o
f 

re
c
e
n
tly

 
d

e
v

e
lo

p
e
d
 
tra

w
ls 

w
ere 

in


v
e
s
tig

a
te

d
 

u
n

d
e
r 

c
o
n
tro

lle
d
 
c
o

n
d
itio

n
s
. 

T
he 

g
e
a
rs 

w
ere 

o
b
se

rv
e
d

 
b
y
 

m
ean

s 
o

f 
a 

m
u
lti-n

e
tso

n
d
e
 

an
d
 

b
y
 
s
k

in
-d

iv
e
rs
 

e
q
u
ip

p
e
d
 
w

ith
 

u
n

d
e
rw

a
te

r 
c
a
m

e
ra

s.

T
he 

in
c
re

a
sin

g
 
s
iz

e
 

o
f 

m
id

w
a
te

r 
tra

w
ls 

d
em

an
d

s 
v
e
ry
 

la
rg

e
 
o
tte

r


b
o
a
rd

s. 
T

h
u
s, 

o
n
 

G
erm

an 
d
is

ta
n
t-w

a
te

r 
tra

w
le

rs 
S

ü
b

e
rk

rü
b
 
b
o
a
rd

s 
u
p
 
to
 

12 
m

2 
a
re
 

in
 

u
se

. 
In
 

1
9

7
4

, 
fu

ll-s
c
a
le
 
tr

ia
ls
 

w
ith

 
d
iffe

re
n
t 

ty
p
e
s 

o
f 

o
tte

r 
b

o
a
rd
 
w

ere 
s
ta

rte
d
 
in
 
o

rd
e
r 

to
 

co
m

p
are 

th
e
ir 

p
e
rfo

rm
a
n
c
e
 

an
d
 
e
ffic

ie
n
c
y
. 

F
o
r 

1
9

7
5
 
a
d

d
itio

n
a
l 

w
in

d
 

tu
n
n
e
l 

te
s
ts

 
a
re
 

p
la

n
n

e
d
 
to
 

d
e
te

rm
in

e
 

th
e
 
lif

t 
an

d
 
d
ra

g
 
c
o
e
ffic

ie
n
ts
 

o
f 

th
e
 

b
o
a
rd

s.

T
he 

d
is

ta
n
c
e
s
 

b
e
tw

ee
n
 

th
e
 
o
tte

r 
b
o
a
rd

s 
d
u
rin

g
 

to
w

in
g
 

an
d
 
o
f 

th
e

 
te

n
s
io

n
s 

in
 

th
e
 

w
a
rp

s 
an

d
 

le
g
s 

w
ere 

m
e
a
su

re
d
 

an
d
 

th
e
 

d
a
ta

 
p
ro

c
e
sse

d
 

b
y
 

sh
ip

-b
o
rn

e
 

c
o

m
p
u

te
r.
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A
s 

in
 
p

re
v

io
u

s 
y
e
a
rs, 

an
d
 
in
 

c
o
m

p
lia

n
ce 

w
ith

 
C
.R

e
s. 1

9
7
2
/5

 : 7
, 

th
e
 
re

la
tio

n
s
h

ip
 

b
e
tw

ee
n
 
fis

h
 
d
is

trib
u
tio

n
 

an
d
 
w

a
te

r 
te

m
p
e
ra

tu
re

 
w

as 
stu

d
ie

d
 

b
y
 

m
ean

s 
o

f 
a 

co
m

b
in

ed
 

th
e
rm

o
-n

e
tso

n
d
e
 

in
 

th
e

 
S

p
itz

b
e
rg

e
n
/B

a
re

n
ts 

S
ea 

a
re

a
 

an
d
 
in
 
th

e
 

G
u
ii 

o
f 

S
t. 

L
aw

ren
ce.

L
ittle

 
p
ro

g
re

ss 
w

as 
m

ade 
in
 
th

e
 

fie
ld
 
o
f 

e
le

c
tric

a
l 

fis
h
in

g
.

T
he 

w
o

rk
 

w
as 

re
s
tric

te
d
 
to
 
p

re
lim

in
a
ry
 
tr

ia
ls
 
w

ith
 

an
 
e
le

c
trifie

d
 

b
eam

 
tra

w
l 

w
h

ich
 
is
 

in
te

n
d
e
d
 

to
 
re

p
la

c
e
 

th
e
 

h
eav

y
 
g

e
a
rs 

now
 
in

 
u
se
 

fo
r 

c
a
tc

h
in

g
 
f
la

tf
is

h
.

N
et 

M
a
te

ria
ls

P
o
ly

am
id

e 
is
 
s
till 

th
e
 

m
o
st 

im
p

o
rta

n
t 

m
a
te

ria
l 

fo
r 

th
e
 
m

a
n
u
fa

c
tu

re
 

o
f 

tra
w

ls 
in
 

th
e
 

F
R

G
: 

100%
 

o
f 

th
e
 

m
id

w
a
te

r 
tra

w
ls 

an
d
 

a
b
o
u
t 

90%
 

o
f 

th
e
 

b
o
tto

m
 
tra

w
ls 

a
re
 

m
ade 

o
f 

th
is
 
m

a
te

ria
l. 

T
h
e 

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.

A
lth

o
u
g
h
 
th

e
 
p
ric

e
s
 

fo
r 

n
e
t 

m
a
te

ria
ls
 

a
re
 
ris

in
g
 
ra

p
id

ly
, 

th
e
 
e
x
tra

 
stro

n
g
 
c
o
d
-e

n
d
 
n

e
ttin

g
 
y
a
rn

s 
(R
 

1
4
-1

8
 
k

te
x

) 
a
re
 

now
 

u
se

d
 

m
o
re 

fre
q

u
e
n

tly
 

th
a
n
 
e
v
e
r 

b
e
fo

re
 

in
 

b
o
tto

m
 
tra

w
lin

g
.

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

.

A
 

new
 

m
eth

o
d
 
fo

r 
m

e
a
su

rin
g
 

th
e
 

fle
x
u
ra

l 
s
tiffn

e
s
s
 

o
f 

fa
irly

 
th

ic
k

 
n
e
ttin

g
 
y

a
rn

s 
h
a
s 

b
e
e
n
 

d
e
v
e
lo

p
e
d
, 

an
d
 

th
e
 

in
flu

e
n

c
e
 

o
f 

a 
re

p
e
a
te

d
 

w
e
ttin

g
 

on 
th

e
 

m
esh

 
o
p
e
n
in

g
 

w
as 

s
tu

d
ie

d
.

S
e
le

c
tiv

ity
 

E
x
p
e
rim

e
n
ts

T
he 

lo
n
g
-te

rm
 
re

se
a
rc

h
 

p
ro

g
ra

m
 

on 
th

e
 

in
flu

e
n
c
e
 
o
f 

th
e
 

lo
a
d
/ 

e
lo

n
g
a
tio

n
 
p
ro

p
e
rtie

s
 

o
f 

p
o

ly
a
m

id
e
 
n

e
ttin

g
 
y
a
rn

s 
o

n
 

th
e
 
s
e
le

c
tiv

ity
 

o
f 

b
o
tto

m
 
tra

w
l 

c
o

d
-e

n
d

s 
w

as 
b
ro

u
g
h
t 

to
 

c
o

m
p

le
tio

n
 
in
 

A
p
ril/M

a
y

 
1
9
7
4
 
in
 
th

e
 

G
u

lf 
o
f 

S
t. 

L
a
w

re
n
c
e
. 

A
s 

in
 

1
9

7
3

, 
co

d
 
s
e
le

c
tio

n
 

fa
c
to

rs
 

c
o
u

ld
 

b
e 

e
s
ta

b
lis

h
e
d
 
fo

r 
tw

o
 
d
o
u
b
le

-b
ra

id
e
d
 

c
o
d
-e

n
d
s 

w
h
ich

 
w

ere 
m

ade 
o

f 
a) 

th
e
 
o
rig

in
a
l 

S
o
v
ie

t 
C

A
PR

O
N
 

(5
0

,1
%
 

e
lo

n
g
a
tio

n
) 

an
d

 
b) 

th
e
 

PA
 
sta

n
d
a
rd
 
n
e
ttin

g
 
y
a
rn
 

(2
3
,8

%
 

e
lo

n
g
a
tio

n
). 

T
he 

s
e
le

c
tio

n
 

fa
c
to

rs
 

o
b
ta

in
e
d
 

w
ere 

3
,1

6
 

fo
r 

C
A

PR
O

N
 

an
d
 

3
,2

5
 

fo
r 

PA
 
sta

n
d
a
rd
 
in

 
IC

N
A

F 
D

iv
. 

4
T

, 
an

d
 

3
,3

8
 

fo
r 

C
A

PR
O

N
 

an
d
 

3
,2

3
 

fo
r 

PA
 
sta

n
d
a
rd
 
in

 
IC

N
A

F 
D

iv
. 

4R
. 

T
h

ese 
re

s
u
lts
 

an
d
 

th
o
se
 

o
f 

th
e
 
p
re

v
io

u
s 

e
x

p
e
rim

e
n

ts 
show

 
c
le

a
rly

 
th

a
t 

th
e
re
 
is
 

n
o
 
s
c
ie

n
tific

 
b
a
s
is
 

fo
r 

a 
m

esh 
d
iffe

re
n
tia

l 
w

ith
in
 

th
e
 

g
ro

u
p
 
o
f 

PA
 
n

e
ttin

g
 
y
a
rn

s.

E
x
p

e
rim

e
n

ts 
c
a
rrie

d
 
o
u
t 

in
 

S
e
p
tem

b
e
r 

1
9

7
4
 

w
ith

 
FR

V
 

"S
o
le

a
" 

in
 

th
e
 
c
e
n
tra

l 
B

a
ltic

 
y
ie

ld
e
d
 

co
d
 
s
e
le

c
tio

n
 
fa

c
to

rs
 

o
f 

2
,8

2
 

an
d

 
2

,9
6
 

fo
r 

s
in

g
le

-b
ra

id
e
d
, 

b
o

tto
m

-tra
w

l, 
PA
 

c
o
d
-e

n
d
s 

o
f 

92 
m

m
 

an
d
 

103 
m

m
 

m
esh 

o
p

e
n

in
g

. 
T

h
ese 

fa
c
to

rs
 

a
re
 

m
uch 

lo
w

e
r 

th
a
n

 
th

o
se
 

fo
u

n
d
 

a
b

o
a
rd
 
P

o
lis

h
 

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

3
 

(3
,0

0
 

- 
3

,4
3

). 
F

u
rth

e
r 

e
ffo

rt 
is
 

n
e
e
d

ed
 
to

 
e
s
ta

b
lis

h
 
re

lia
b
le
 
s
e
le

c
tio

n
 
d

a
ta
 

fo
r 

th
e
 

m
esh 

re
g
u
la

tio
n
s
 

in
 

th
e
 
B

a
ltic

.

T
he 

re
se

a
rc

h
 

p
ro

g
ra

m
 
fo

r 
1
9
7
5
 

an
d
 
th

e
 

fo
llo

w
in

g
 
y
e
a
rs 

in
c
lu

d
e
s 

s
tu

d
ie

s
 

o
f 

th
e
 
s
e
le

c
tiv

ity
 

o
f 

m
id

w
ate

r 
tra

w
ls

.



IO
 
-

F
ish

 
B

e
h
a
v
io

u
r, 

N
o
ise
 

M
easu

rem
en

ts

C
o
n
c
e
rn

in
g
 
th

e
 
re

a
c
tio

n
s
 

o
f 

fis
h
 
d
u
rin

g
 
tra

w
lin

g
, 

o
b

se
rv

a
tio

n
s 

by 
v
a
rio

u
s 

e
c
h
o
 

so
u
n
d
in

g
 

e
q

u
ip

m
en

t 
w

ere 
c
o
n
tin

u
e
d
 
to
 
p
re

p
a
re

 
a 

c
o
m

p
reh

e
n
siv

e
 

c
a
ta

lo
g
u
e
 
o
f 

th
e
 

b
e
h

a
v

io
u

r 
p
a
tte

rn
s
 

o
f 

th
e

 
c
o
m

m
e
rc

ia
lly
 
im

p
o
rta

n
t 

s
p
e
c
ie

s.

S
in

c
e
 
th

e
 

b
e
h
a
v

io
u

r 
o
f 

fis
h
 
is
 
o
fte

n
 

in
flu

e
n

c
e
d
 

b
y
 
a
c
o
u
s
tic

 
s
tim

u
li, 

n
o
ise

 
m

e
a
su

re
m

en
ts 

w
ere 

c
o
n
d
u
c
te

d
 
w

h
ile
 

to
w

in
g
 

a 
re

c
e
n
tly

 
d
e
sig

n
e
d
 

2
5

0
-fo

o
t 

tra
w

l. 
T

he 
in

te
n
s
ity

 
o
f 

th
e
 
n
o
ise

 
w

as 
sh

o
w

n 
to

 
d

ep
en

d
 

o
n
 

th
e
 
c
o

n
ta

c
t 

o
f 

th
e
 

b
o

b
b

in
s 

w
ith
 

th
e
 

se
a
-b

e
d

. 
S

in
c
e

 
b
o
tto

m
 
ty

p
e
 

an
d
 
w

e
a
th

e
r 

c
o

n
d

itio
n

s 
a
ffe

c
t 

th
e
 
n

o
ise

 
c
o
n
sid

e
ra

b
ly

, 
th

e
 

in
flu

e
n
c
e
 

o
f 

th
e
se
 

fa
c
to

rs
 
w

ill 
b
e 

stu
d
ie

d
 

in
 

m
o
re 

d
e
ta

il 
in

 
th

e
 
fu

tu
re

.

Ic
e
la

n
d

(G
. 

T
h
o
rste

in
sso

n
)

In
 

1974 
s
e
le

c
tiv

e
 

p
raw

n
 

tra
w

l 
e
x

p
e
rim

e
n

ts 
w

ere 
resu

m
ed
 

an
d
 

tw
o
 

ty
p

e
s 

o
f 

e
x
p
e
rim

e
n
ta

l 
tra

w
l 

w
ere 

te
s
te

d
. 

In
 

th
e
 
f
ir

s
t 

ty
p
e
 

th
e
re
 

w
as 

n
o

 
o
v
e
rh

a
n
g
 

an
d
 

th
e
 

w
h

o
le 

tra
w

l 
o

p
e
n
in

g
 

w
as 

c
lo

se
d
 

b
y
 

a 
s
e
p

a
ra

to
r 

o
f 

60 
m

m
 
m

esh
. 

T
h
ree

 
m

id
lin

e
s 

w
ere 

u
se

d
 

a
lo

n
g
 

th
e
 

s
e
p
a
ra

to
r 

p
a
n
e
l 

b
u

t 
th

e
re
 

w
ere 

n
o
 
tra

s
h
 
c
h
u
te

s. 
In
 

th
e
 

se
co

n
d
 
ty

p
e
, 

a 
s
e
p

a
ra

to
r 

p
a
n

e
l 

o
f 

60 
m

m
 

m
esh

 
w

as 
m

o
u
n
ted

 
in

to
 

th
e
 
fro

n
t 

p
a
rt 

o
f 

th
e
 
b

e
lly

 
o
f 

a 
c
o
n
v
e
n
tio

n
a
l 

tra
w

l 
th

u
s 

c
lo

sin
g
 
i
t
 
c
o
m

p
le

te
ly

. 
In
 
o

rd
e
r 

to
 

g
e
t 

rid
 

o
f 

th
e
 
tra

s
h
 

a 
few

 
h
o
le

s 
w

ere 
m

ade 
in
 
th

e
 

lo
w

e
r 

p
a
n
e
l 

ju
s
t 

in
 
fro

n
t 

o
f 

th
e
 

s
e
p
a
ra

to
r. 

H
ere 

th
e
 

s
e
p

a
ra

to
r 

w
as 

o
b

liq
u

e
 

(1
5

-2
3

°) 
an

d
 
c
u
t 

o
n
 

th
e
 
b

a
r 

o
n
 
a
li 

s
id

e
s
. 

B
o

th
 
s
e
le

c
tiv

e
 

tra
w

l 
ty

p
e
s 

h
a
p
p
e
n
ed
 
to

 
c
a
tc

h
 
s
im

ila
r 

q
u
a
n
titie

s
 

o
f 

p
raw

n
s 

a
s 

d
id
 
c
o
n
v
e
n
tio

n
a
l 

tra
w

ls
, 

b
u

t 
th

e
 

c
o

m
p

a
ra

tiv
e
 
h

a
u

ls 
w

ere 
to

o
 

few
 
fo

r 
re

lia
b
le
 

c
o
n
c
lu

sio
n
s. 

T
he 

n
u
m

b
er 

o
f 

u
n
d
e
rsiz

e
d
 
fis

h
 
o
f 

c
o

m
m

e
rc

ia
l 

v
a
lu

e
 

ta
k

e
n
 
d

iffe
re

d
 

so
m

e
w

h
a
t, 

d
e
p
e
n
d

in
g
 

o
n
 

fis
h
in

g
 

g
ro

u
n

d
, 

s
p
e
c
ie

s 
an

d
 
p

ro
b

a
b

ly
 

s
e
v
e
ra

l 
o

th
e
r 

fa
c
to

rs
. 

R
o
u
g
h
ly
 

sp
e
a
k
in

g
, 

a
s 

co
m

p
ared

 
to
 
c
o
n
v
e
n
tio

n
a
l 

g
e
a
r, 

th
e

 
f
ir

s
t 

tra
w

l 
e
x

c
lu

d
e
d
 

75-95%
 

o
f 

th
e
 

im
p
o
rta

n
t 

s
p
e
c
ie

s 
a
v
a
ila

b
le

 
(c

o
d

, 
h

a
d

d
o

c
k
, 

h
e
rrin

g
) 

w
h
e
re

a
s 

th
e
 

sec
o
n
d
 

ty
p
e
 

d
id
 
n

o
t 

d
o
 
q

u
ite

 
so
 
w

e
ll. 

In
 
th

is
 

c
a
se
 

th
e
 

lim
ite

d
 

n
u
m

b
er 

o
f 

h
a
u
ls 

m
u

st 
a
is

o
 

b
e 

ta
k
e
n
 
in

to
 

a
c
c
o

u
n

t. 
C

o
m

m
ercial 

fish
e
rm

e
n
 

h
av

e 
a
lre

a
d
y
 
te

s
te

d
 

th
e
 
b
e
lly

-s
e
le

c
tiv

e
 

ty
p
e
 
o
f 

tra
w

l. 
T

h
ey 

fo
u
n
d
 
th

e
 

e
x
p
e
rim

e
n
ta

l 
g
e
a
r 

w
o

rk
ed
 
s
a
tis

fa
c
to

rily
 

o
n
 

h
a
rd
 
b
o
tto

m
, 

w
h
e
re

a
s 

o
n
 
s
o
ft 

g
ro

u
n
d

 
th

e
 
tra

s
h
 
d
id
 
n
o
t 

p
a
ss 

th
ro

u
g

h
 

th
e
 
b

e
lly

 
h

o
le

s 
b
u
t 

w
as 

c
o
lle

c
te

d
 

b
y
 
th

e
 
s
e
p
a
ra

to
r. 

T
h
is 

is
 

to
 

som
e 

e
x
te

n
t 

c
a
u
se

d
 

b
y
 

th
e
 
o
tte

r 
b
o
a
rd

s, 
w

h
ich

 
w

ere 
sm

a
lle

r 
th

a
n
 

th
o
se
 

u
se

d
 

b
y
 

th
e
 
re

se
a
rc

h
 
v
e
s
s
e
l, 

n
o
t 

s
tre

tc
h
in

g
 

th
e
 

s
e
p

a
ra

to
r 

p
a
n
e
l 

en
o
u
g
h
 
h
o
riz

o
n
ta

lly
.

E
x
p
e
rim

e
n
ta

l 
m

id
w

a
te

r 
tra

w
lin

g
 

fo
r 

re
d
f.ish

 
an

d
 

b
lu

e
 
w

h
itin

g
 

w
as 

u
n


s
u
c
c
e
s
sfu

l 
b

e
c
a
u
se
 

d
e
n
se
 

en
o
u
g
h
 

sc
h
o
o
ls 

c
o
u
ld
 
n
o
t 

b
e 

fo
u
n
d
. 

O
n 

th
e

 
o
th

e
r 

h
a
n
d
, 

c
o
m

m
e
rc

ia
l 

tra
w

le
rs 

g
o

t 
g
o
o
d
 
c
a
tc

h
e
s 

o
f 

co
d
 
o
ff 

th
e
 

NW
 

c
o
a
st 

d
u
rin

g
 
A

u
g

u
st 

an
d
 

S
e
p

te
m

b
e
r. 

T
h
u
s 

th
is
 

fis
h
in

g
 

m
eth

o
d
, 

so
 

s
u
c
c
e
s
sfu

lly
 
c
a
rrie

d
 
o

u
t 

in
 

th
e
 
f
if

tie
s
, 

h
a
s 

now
 
b
e
e
n
 
re

d
isc

o
v
e
re

d
.
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In
 

th
e
 

1
9
7
5
 

p
ro

g
ra

m
 
th

e
 
s
e
le

c
tiv

e
 

p
raw

n
 

tra
w

l 
e
x
p
e
rim

e
n
ts 

w
ill 

b
e 

g
iv

e
n
 
p
re

fe
re

n
c
e
 

to
 
o
th

e
r 

in
v

e
s
tig

a
tio

n
s
. 

S
e
le

c
tio

n
 

e
x

p
e
rim

e
n

ts 
o

n
 

d
e
m

e
rsa

l 
s
p
e
c
ie

s 
(c

o
d
, 

re
d
fis

h
) 

in
 

m
id

w
a
ter 

tra
w

ls 
w

ill 
b

e 
c
a
rrie

d
 
o
u
t 

if
 
p
e
la

g
ic
 

o
c
c
u

rre
n
c
e
 

o
f 

th
e
se
 

sp
e
c
ie

s 
p
e
rm

its.

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

(J. 
G

. 
d
e 

W
it)

T
h
e 

n
ew

ly
 

d
e
v

e
lo

p
e
d
 
h
ig

h
-o

p
e
n
in

g
 

b
o
tto

m
 
tra

w
l 

h
a
s 

b
een

 
in

tro
d
u
c
e
d

 
in
 

th
e
 
tra

w
le

r 
fle

e
t. 

M
any 

b
eam

 
tra

w
le

rs 
h
ad
 

to
 

b
e 

a
d
ju

s
te

d
 

to
 
th

is
 

fis
h
in

g
 

m
eth

o
d
. 

T
h
is 

c
o
n
v
e
rsio

n
 
tra

n
s
fe

rre
d
 

th
em

 
to
 
m

u
lti-p

u
rp

o
se

 
tra

w
le

rs
. 

A
 
m

a
jo

r 
p
ro

b
lem

 
w

as 
p

re
se

n
te

d
 

b
y
 

th
e
 
d
iffe

re
n
t 

w
arp

 
re

q
u
ire

m
e
n
ts 

fo
r 

b
eam

 
tra

w
lin

g
 

an
d
 
fo

r 
d
e
m

e
rsa

l 
o
r 

p
e
la

g
ic
 

tra
w

lin
g
. 

In
 

th
e
 
f
ir

s
t 

c
a
se
 

th
e
y
 
a
re
 
th

ic
k
e
r 

an
d
 
s
h
o
rte

r. 
A
 
m

eth
o
d
 

h
a
s 

b
een

 
d

e
v

e
lo

p
e
d
 
to
 

u
se
 

th
in

n
e
r 

w
arp

s 
fo

r 
b

eam
 
tra

w
lin

g
.

E
x
p
e
rim

e
n
ts 

on 
th

e
 

u
se
 

o
f 

p
o
ly

v
a
le

n
t 

o
tte

rb
o
a
rd

s 
(M

o
rg

è
re-ty

p
e) 

fo
r 

p
e
la

g
ic
 

tra
w

lin
g
 

h
av

e 
b

een
 
s
ta

rte
d
 

an
d
 
p
ro

v
e
d
 

to
 

b
e 

p
ro

m
isin

g
. 

P
re

lim
in

a
ry
 
d

a
ta
 

sh
o

w
ed
 

an
 
o

tte
rb

o
a
rd
 

sp
re

a
d
 
o
f 

60 
m
 
a
t 

a 
w

arp
 

le
n

g
th
 

o
f 

230 
m
 

an
d
 
o
f 

70 
m
 
a
t 

a 
w

arp
 

le
n
g
th
 

o
f 

320 
m

. 
T

he 
M

o
rg

è
re

-ty
p

e
 
o

tte
rb

o
a
rd

s 
w

ere 
fo

u
n
d
 

to
 

b
e 

a
b
o
u
t 

8 
m
 

ab
o
v
e 

th
e

 
h
e
a
d
ro

p
e

.

P
e
rfo

rm
a
n
c
e
s 

o
f 

tra
w

le
rs 

an
d
 

b
eam

 
tra

w
le

rs 
d
u
rin

g
 

fis
h
in

g
 
o
p
e
ra


tio

n
s
 

h
av

e 
b
een

 
m

e
asu

red
. 

S
p
e
c
ia

l 
a
tte

n
tio

n
 

w
as 

p
a
id
 

to
 

th
e

 
p

e
rfo

rm
a
n
c
e
 
o
f 

th
e
 

m
ain

 
e
n
g
in

e
 

an
d
 
tra

w
l 

w
in

ch
 

e
q
u
ip

m
e
n
t 

o
n
 
b
o
a
rd

 
a 

54 
m
 

(2
0
0
0
 

h
p
) 

tra
w

le
r 

an
d
 

a 
3
7
.7
 

m
 

(1
1
1
5
 

h
p
) 

b
eam

 
tra

w
le

r. 
T

he 
re

s
u
lts

 
o
f 

th
e
se
 

m
e
asu

re
m

e
n
ts 

a
re
 

e
x
p
e
c
te

d
 

to
 

b
eco

m
e 

o
f 

v
a
lu

e
 

fo
r 

m
o
d
ern
 

tra
w

le
r 

d
e
sig

n
s.

E
le

c
tric

a
l 

fis
h
in

g
 

h
a
s 

fu
rth

e
r 

b
een

 
in

v
e
s
tig

a
te

d
 
in
 

an
 

e
x
p
e
rim

e
n
t 

o
n
 

b
o

a
rd
 

a 
c
o
m

m
erc

ia
l 

sh
rim

p
 

tra
w

le
r 

in
 

th
e
 

S
c
h
e
ld

t 
e
s
tu

a
rie

s
.

O
ne 

rig
 

w
as 

e
le

c
trifie

d
 

an
d
 

th
e
 
o
th

e
r 

o
n

e 
w

as 
o
f 

th
e
 

n
o
rm

a
l 

sh
rim

p
 

b
eam

 
tra

w
l 

ty
p

e
. 

T
e
e
th

in
g
 

tro
u
b
le

s
 

in
 

th
e
 
p

u
ls

e
-g

e
n

e
ra

to
rs
 

an
d

 
e
le

c
tro

d
e
s
 

sy
ste

m
s 

w
hen 

u
se

d
 

u
n

d
e
r 

c
o
m

m
erc

ia
l 

c
o
n
d
itio

n
s 

can
 

b
e 

c
o
rre

c
te

d
. 

I
t 

is
 

e
x
p
e
c
te

d
 
th

a
t 

c
a
tc

h
e
s 

o
f 

an
 
e
le

c
trifie

d
 

b
eam
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tra
w

l 
w

ill 
fu

rth
e
r 

in
c
re

a
s
e
 

b
y
 
d

e
c
re

a
sin

g
 

th
e
 

to
w

in
g
 

sp
e
e
d
. 

A
 

lo
w

e
r 

sp
e
e
d
 
w

ill 
re

s
u
lt 

in
 

re
d
u
c
e
d
 

d
am

ag
e 

to
 

th
e
 

u
n

d
e
rsiz

e
d
 

b
y


c
a
tc

h
. 

H
o
w

ev
er, 

d
u
rin

g
 

th
e
 

a
b
o

v
e
-m

e
n
tio

n
e
d
 
e
x
p
e
rim

e
n
ts, 

th
e
 

sp
e
ed

 
c
o
u
ld
 
n
o
t 

b
e 

re
d
u
c
e
d
 

b
elo

w
 

1
.2

8
 

m
/se

c
 

(4
.6
 
k
n
), 

b
e
c
a
u
se
 
o
f 

th
e

 
s
ta

b
ility

 
o

f 
th

e
 

fis
h
in

g
 

g
e
a
r. 

A
n 

a
d
a
p
ta

tio
n
 

o
f 

th
e
 

g
e
a
r 

to
 

to
w

in
g

 
sp

e
e
d
s 

le
s
s
 

th
a
n
 

1 
m

/sec
 

(3
.6
 

k
n
) 

p
ro

v
e
d
 
to
 

b
e 

n
e
c
e
ssa

ry
.

A
lth

o
u

g
h
 

th
e
 
s
e
le

c
tiv

ity
 
e
ffe

c
ts
 

o
f 

an
 
e
le

c
trifie

d
 

b
eam

 
tra

w
l 

re
q

u
ire

 
fu

rth
e
r 

in
v
e
s
tig

a
tio

n
s
, 

th
e
 

e
x

p
e
rim

e
n

ts 
te

n
ta

tiv
e
ly
 

sh
o
w
 
th

a
t 

th
e

 
e
le

c
trifie

d
 

sh
rim

p
 

b
eam

 
tra

w
l 

c
a
tc

h
e
s 

fe
w

e
r 

u
n

d
e
rsiz

e
d
 
s
o

le
s 

a
s 

a 
b
y
-c

a
tc

h
. 

S
o
le
 
la

rg
e
r 

th
a
n
 

24 
cm
 

an
d
 
p
la

ic
e
 

la
rg

e
r 

th
a
n
 

27 
cm
 

seem
 

to
 
in

c
re

a
se
 

in
 

th
e
 
b
y
-c

a
tc

h
.

C
o
n
tin

u
a
tio

n
 

o
f 

e
le

c
tric

a
l 

sh
rim

p
 
fis

h
in

g
 
e
x
p
e
rim

e
n
ts 

is
 

p
la

n
n
e
d

 
fo

r 
o
th

e
r 

a
re

a
s 

w
ith
 
o

th
e
r 

ty
p
e
s 

o
f 

b
o
tto

m
, 

to
g

e
th

e
r 

w
ith
 

th
e

 
e
le

c
tric

a
l 

s
tim

u
la

tio
n
 
o

f 
f
la

t 
fis

h
 

to
 
in

c
re

a
se
 

th
e
 
s
e
le

c
tiv

ity
.

In
 

th
e
 
p

re
s
e
n
t 

s
itu

a
tio

n
 

th
e
re
 
is
 

an
 

in
c
re

a
sin

g
 
in

te
re

s
t 

am
ong 

N
e
th

e
rla

n
d

s 
fish

e
rm

e
n
 

in
 

m
o
re 

s
e
le

c
tiv

e
 

fis
h
in

g
 

g
e
a
rs 

an
d
 

slo
w

e
r 

to
w

in
g
 

sp
e
e
d
s. 

T
he 

e
x
p
e
c
ta

tio
n
 
th

a
t 

th
e
 
e
le

c
trifie

d
 

beam
 
tra

w
l 

can
 

s
a
tis

fy
 

th
e
se
 

re
q
u
ire

m
e
n
ts 

is
 

g
ro

w
in

g
.

A
 
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 

h
a
s 

b
een

 
d

e
v

e
lo

p
e
d

 
an

d
 

w
as 

te
s
te

d
 

o
n
 

b
o

a
rd
 

a 
c
o
m

m
e
rc

ia
l 

sh
rim

p
 
tra

w
le

r 
fo

r 
tw

o
 

m
o

n
th

s. 
T

h
e 

sy
ste

m
 
p

ro
v

e
d
 
to
 

b
e 

s
u
c
c
e
s
s
fu

l 
b
y
 

im
p

ro
v

in
g
 

th
e
 
e
ffic

ie
n
c
y
 

o
f 

th
e
 

g
ra

d
e
r 

an
d
 

b
y
 
p
re

v
e
n
tin

g
 

th
e
 

u
n
w

an
ted

 
b

y
-c

a
tc

h
 

fro
m
 
fu

rth
e
r 

d
e
te

rio
ra

tio
n
 
a
fte

r 
th

e
 

c
a
tc

h
 
is
 

o
n
 

b
o
a
rd

. 
T

h
is 

m
e
c
h
a
n
ic

a
l 

fe
e
d

e
r 

is
 

co
m

in
g
 
in

to
 

c
o

m
m

erc
ia

l 
u
se

.

W
ork 

h
a
s 

s
ta

rte
d
 
a
d

a
p

tin
g
 

th
e
 
ro

ta
tin

g
 

sh
rim

p
 

g
ra

d
e
r 

fo
r 

b
ro

w
n

 
sh

rim
p
s 

to
 

P
a
n

d
a
lu

s 
fo

r 
th

e
 

fis
h
e
ry
 

in
 

th
e
 

F
a
rn

e
 

D
eep

s.

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
 

t>
ed 

b
y
 

su
c
tio

n
 

h
a
s 

b
een

 
c
o
n

tin
u

e
d

. 
S

e
v
e
ra

l 
s
u

c
tio

n
 

h
e
a
d
s 

w
ere 

co
m

p
ared

. 
T

he 
in

flu
e
n
c
e
 

o
f 

th
is
 

m
eth

o
d
 

o
n
 

th
e
 

b
e
n
th

o
s, 

in
 
c
o
m

p
a
riso

n
 

to
 
d

re
d

g
in

g
, 

is
 

b
e
in

g
 

s
tu

d
ie

d
.

E
x
p
e
rim

e
n
ts 

o
n
 
c
le

a
n
in

g
 
in

te
rn

a
l 

sa
n
d
 

an
d
 
s
ilt 

fro
m
 
m

u
sse

ls, 
w

h
ile

 
s
to

re
d
 
in
 

a 
v
e
s
se

l 
in
 

la
y
e
rs
 

o
f 

0
.7

5
 

to
 

1
.0
 

m
 

an
d
 

su
b

je
c
te

d
 

to
 

a 
v
e
rtic

a
l 

flo
w
 
o

f 
w

a
te

r 
th

ro
u

g
h
 
th

is
 

la
y

e
r, 

h
av

e 
b
e
e
n
 

c
o
n
tin

u
e
d

 
w

ith
 
p
ro

m
isin

g
 
re

s
u
lts

.

N
orw

ay 

(So 
O

lsen
)

T
he 

p
re

v
io

u
sly

 
d
e
v
e
lo

p
e
d
 
A

u
to

lin
e
 

sy
ste

m
 
fo

r 
m

ech
an

ized
 

lo
n

g
 

lin
in

g
 

o
n
 
la

rg
e
r 

v
e
ss

e
ls
 

w
as 

th
o
ro

u
g
h
ly
 
te

s
te

d
 
w

ith
 

a 
new

 
b
a
itin

g
 

m
ach

in
e 

w
h
ich

 
a
p
p
e
a
re

d
 
to
 

b
e 

a 
s
ig

n
ific

a
n

t 
im

p
ro

v
e
m

e
n

t fa
c
ilita

tin
g

 

s
a
tis

fa
c
to

ry
 
b
a
itin

g
 
a
t 

a
li 

p
ra

c
tic

a
l 

sh
o
o
tin

g
 

sp
e
e
d
s.

S
im

ila
r 

te
s
ts
 

w
ere 

c
o

n
d

u
c
te

d
 w

ith
 a sm

a
ll s

c
a
le
 
lin

e
 
h

a
u

lin
g

/ 

s
p
littin

g
/s

to
rin

g
 

sy
ste

m
,w

h
ic

h
 

p
e
rfo

rm
e
d
 

re
a
so

n
a
b

ly
 
w

e
ll 

a
s 

su
c
h
, 

b
u
t 

n
o
t 

w
e
ll 

en
o
u
g
h
 

in
 
c
o
m

b
in

a
tio

n
 
w

ith
 

o
n

e 
o
f 

th
e
 
e
x
is

tin
g
 
b
a
itin

g
 

m
a
c
h

in
e
s.
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E
x

te
n

siv
e
 

ta
n
k
 

e
x
p
e
rim

e
n

ts 
to
 
te

s
t 

th
e
 
c
o

d
's 

p
re

fe
re

n
c
e
 

o
f 

v
a
rio

u
s 

c
h
e
m

ic
a
l 

s
tim

u
li 

w
ere 

c
a
rrie

d
 
o

u
t 

an
d
 

a 
p
ro

g
re

ss 
re

p
o
rt 

su
b
m

itte
d
 
to
 

th
e
 
la

s
t 

C
o
u
n
c
il 

M
e
e
tin

g
. 

T
h
is 

w
o
rk
 
is
 
p
a
rt 

o
f 

a 
p
ro

je
c
t 

to
 

d
e
v
e
lo

p
 
"
a
rtific

a
l"
 
b

a
it. 

'

D
eep 

se
a
 
tra

p
s
 

s
im

ila
r 

to
 

th
o

se
 

d
e
v
e
lo

p
e
d
 
fo

r 
b

la
c
k
 

co
d
 
fish

in
g

 

o
n
 

th
e

 
P

a
c
ific

 
c
o
a
st 

o
f 

U
SA
 
w

ere 
trie

d
 

in
 
c
o
a
sta

l 
w

a
te

rs. 
T

h
ese

p
ro

v
e
d
 

to
 

c
a
tc

h
 

m
o
st 

o
f 

th
e
 
u

su
a
l 

b
o
tto

m
 
sp

e
c
ie

s 
(co

d
, 

h
ad

d
o
ck

, 
s
a
ith

e
, 

tu
sk

, 
lin

g
, 

re
d
fis

h
 
ë
tc

.)
, 

b
u

t 
a
s 

y
e
t 

n
o

t 
in
 

co
m

m
ercial 

q
u
a
n
titie

s
.

E
x

p
e
rim

e
n
ts 

to
 
e
s
ta

b
lis

h
 
th

e
 
re

la
tiv

e
 
e
ffic

ie
n
c
y
 

o
f 

g
ili 

n
e
ts 

m
ade 

o
f 

d
iffe

re
n
t 

m
a
te

ria
ls 

w
ere 

c
a
rrie

d
 

o
u

t 
in
 

L
o
fo

te
n
, 

a
s 

re
p
o
rte

d
 

to
 

th
e
 
la

s
t 

C
o
u
n
c
il 

M
e
e
tin

g
. 

F
u
rth

e
r 

te
s
ts
 

w
ith

 
s
o
rtin

g
 
n

e
t 

o
n
 

th
e

 

com
m

only 
u
se

d
 

p
raw

n
 

tra
w

ls 
c
o
n
firm

e
d
 

th
e
 

p
re

v
io

u
s 

fin
d
in

g
s 

th
a
t 

th
is

 

d
o
es 

n
o

t 
w

o
rk
 
q
u
ite

 
w

e
ll 

w
ith
 

th
e
 

N
o
rw

eg
ian

 
"S

p
u
tn

ik
"
-tra

w
l, 

w
h
ich

 

is
 

w
id

e
ly
 

u
se

d
 

in
 

o
u
r 

p
raw

n
 
fis

h
e
rie

s
. 

'

R
e
a
c
tio

n
s 

o
f 

b
lu

e
 
w

h
itin

g
 
to
 

an
 
a
p

p
ro

a
c
h

in
g
 

tra
w

l 
h
av

e 
b
een

 

o
b
se

rv
e
d
 

an
d
 
e
x

p
e
rim

e
n

ts 
c
a
rrie

d
 
o

u
t 

w
ith

 
a 

h
ig

h
 
in

te
n
s
ity

 
lig

h
t 

so
u
rc

e
. 

T
h

ese 
s
tu

d
ie

s
 

c
o
n
firm

 
p
re

v
io

u
s 

o
b
se

rv
a
tio

n
s 

th
a
t 

th
e
 

b
lu

e
 

w
h
itin

g
 
a
re
 

g
re

a
tly

 
a
ffe

c
te

d
 

b
y
 
a
c
o
u
s
tic

 
an

d
 
o

p
tic
 

s
tim

u
li 

an
d

 

u
su

a
lly

 
re

a
c
t 

b
y
 
d
iv

in
g
 

to
 
g
re

a
te

r 
d
e
p
th

s.

A
 

stu
d
y
 

w
as 

s
ta

rte
d
 
fo

r 
e
x
te

n
d
in

a
 

th
e
 

u
se 

o
f 

m
o

d
ern

 
a
c
o

u
stic

 

fis
h
 

a
sse

ssm
e
n
t 

e
q
u
ip

m
e
n
t 

to
 

a
c
c
u
ra

te
 
d
e
te

c
tio

n
 

an
d
 

m
ap

p
in

g
 
o
f 

b
o
tto

m
 

ty
p

e
s. 

T
h
e 

re
s
u
lts

 
a
re
 
p
ro

m
isin

g
,c

o
n
firm

in
g
 

a 
c
lo

se
 
re

la
tio

n
s
h

ip
 

b
etw

een
 
re

fle
c
tio

n
 
c
o
e
ffic

ie
n
t 

an
d
 

ty
p
e
s 

o
f 

se
a
 

b
e
d

, 
e
.g

. 
m

ud, 
sa

n
d

, 

g
ra

v
e
l, 

ro
c
k

s 
e
tc

.

I
n

itia
l 

tr
ia

ls
 

w
ere 

s
u
c
c
e
s
sfu

lly
 
c
a
rrie

d
 

o
u
t 

in
 

L
o
fo

te
n
 
w

ith
 

a
c
o
u
s
tic
 

ta
g
s 

fo
r 

p
lo

ttin
g
 
in

d
iv

id
u
a
l 

m
o
v
em

en
ts 

o
f 

fre
e
 

sw
im

m
ing 

co
d

.

A
n 

e
le

c
tro

n
ic
 

sy
ste

m
 
fo

r 
p

in
 
p
o
in

t 
p
lo

ttin
g
 
o
f 

fis
h
 

m
o
v
em

en
t 

w
ith

in
 

a 
c
lo

se
d
 
o
ff 

b
ay
 

w
as 

te
s
te

d
 
w

ith
 

g
o
o
d
 
re

s
u
lts
 

an
d
 
u
tiliz

e
d
 

fo
r 

fre
e
 
fie

ld
 
b
e
h
a
v
io

u
r 

s
tu

d
ie

s
 

o
n
 
s
a
ith

e
 

e
x
p
o
se

d
 
to
 
v
a
rio

u
s 

so
u

rc
e
s 

o
f 

m
an

-m
ad

e 
s
tim

u
li.

T
he 

lo
n
g
 

lin
e
 

m
e
c
h
a
n
iz

a
tio

n
 

p
ro

g
ram

 
is
 

in
 

1975 
b

e
in

g
 

e
x
ten

d
e
d

 

an
d
 

c
o

n
tin

u
e
d
 
w

ith
 

th
e
 

aim
 

o
f 

d
e
v
e
lo

p
in

g
 

sy
stem

s 
fo

r 
u
se 

a
iso

 
o

n
 

th
e
 
c
o
a
s
ta

l 
fle

e
t 

o
f 

sm
a
lle

r 
v
e
s
se

ls.

S
im

ila
rly

, 
a 

p
ro

g
ram

m
e 

fo
r 

in
c
re

a
se

d
 
m

e
c
h
a
n
iz

a
tio

n
 

in
 

th
e
 
g

ili 

n
e
t 

fis
h
e
rie

s
 

is
 

b
e
in

g
 
s
ta

rte
d
 

in
 

1
9

7
5

.

T
ria

ls
 

w
ith

 
d

eep
 

se
a
 
tra

p
s
 
w

ill 
in
 

1975 
b
e 

c
o

n
tin

u
e
d
 

an
d

 

e
x
te

n
d
e
d
 

to
 
v
a
rio

u
s 

p
a
rts

 
o

f 
th

e
 

N
o
rw

eg
ian

 
c
o
a
st.
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P
la

n
s 

fo
r 

1975 
in

c
lu

d
e
 

fu
rth

e
r 

w
o

rk
 

o
n
 
s
e
le

c
tiv

e
ty
 

o
f 

p
raw

n
 

tra
w

ls
, 

a
s 

w
e
ll 

a
s 

s
e
le

c
tio

n
 

e
x

p
e
rim

e
n

ts 
w

ith
 

p
e
la

g
ic
 

tra
w

ls
, 

an
d

 

fo
r 

b
lu

e
 
w

h
itin

g
 

fish
in

g
 

a 
p
e
la

g
ic
 

tra
w

l 
w

ith
 

ro
p
e
s 

re
p

la
c
in

g
 

th
e

 

m
esh

es 
in
 

th
e
 

fro
n
t 

p
a
rt 

o
f 

th
e
 

tra
w

l 
w

ill 
b
e 

trie
d
 
o
u
t.

F
u
rth

e
r 

u
se 

o
f 

a
c
o
u
s
tic
 

ta
g
s 

is
 

b
e
in

g
 

p
la

n
n

e
d
 

in
 

1975 
fo

r 

d
is

trib
u
tio

n
 

an
d
 
b
e
h
a
v
io

u
r 

s
tu

d
ie

s
, 

an
d
 

a 
p
ro

g
ram

m
e 

fo
r 

a
c
o
u
stic

 

m
ap

p
in

g
 

o
f 

p
raw

n
 

g
ro

u
n
d
s 

in
 

th
e
 

B
a
re

n
ts 

S
ea 

is
 

c
o
n
te

m
p
la

te
d
.

P
o
la

n
d

(W
. 

C
ie

g
le

w
ic

z
)

N
o 

re
p
o
rt 

re
c
e
iv

e
d

.

P
o
rtu

g
a
l

(B
. 

G
il)

N
o 

g
ear 

and 
b
eh

av
io

u
r w

ork 
c
a
rrie

d
 

o
u
t.

S
p
a
in

(R
. 

R
o

b
le

s)

N
o 

g
e
a
r 

an
d
 
b
e
h
a
v
io

u
r 

w
o

rk
 
c
a
rrie

d
 
o

u
t.

S
w

eden

(G
. 

O
tte

rlin
d
)

N
o 

s
p
e
c
ia

l 
a
c
tiv

ity
 
re

p
o
rte

d
 

an
d
 

n
o
 

m
a
jo

r 
c
h
an

g
e
s 

in
 

g
e
a
r 

c
o
n


s
tru

c
tio

n
 

an
d
 
n

e
ttin

g
 
m

a
te

ria
l 

n
o
te

d
.

U
n
ite

d
 

K
in

g
d

o
m

 

1
. 

E
n
g
la

n
d

(A
. 

R
. 

M
a
rg

e
tts)

T
he 

m
easu

rem
en

t 
o
f 

th
e
 
e
ffic

ie
n

c
y
 
o
f 

a 
tra

w
l, 

u
sin

g
 

th
e
 
s
e
c
to

r
sc

a
n
n
in

g
 

so
n
a
r 

an
d
 
a
c
o
u
s
tic

a
lly

 
ta

g
g
e
d
 
p
la

ic
e
, 

w
as 

c
o

m
p

le
ted

 
fo

r 
a 

p
a
rtic

u
la

r 
rig

 
o
f 

G
ra

n
to

n
 

tra
w

l 
a
t 

a 
le

v
e
l 

o
f 

a
c
c
u

ra
c
y
 

o
f 

1 
10%

 
fo

r 
th

e
 

fis
h
 
p

o
s
itio

n
e
d
 
in
 

th
e
 

z
o

n
e
s 

'b
e
tw

e
e
n
 
o

tte
r 

b
o
a
rd

s' 
an

d
 

'in
 

th
e
 

p
a
th
 
o

f 
th

e
 
n
e
t'; 

re
s
u
lts

 
a
re
 

in
 
p

re
s
s
. 

S
tu

d
ie

s 
o
f 

b
e
h
a
v

io
u

ra
l 

a
s
p
e
c
ts 

o
f 

tra
w

lin
g
, 

u
sin

g
 

th
e
 

sam
e 

m
e
th

o
d
s, 

w
ere 

c
o
n
tin

u
e
d

.
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F
u
rth

e
r 

o
b
se

rv
a
tio

n
s 

w
ere 

m
ade 

o
n
 

th
e
 

d
e
p

th
 

o
f 

d
istu

rb
a
n
c
e
 

o
f 

th
e
 

se
a
 

b
ed
 

b
y
 

an
 
o

tte
r 

tra
w

l 
w

ith
 
tic

k
le

r 
c
h
a
in

s. 
T

he 
e
ffe

c
ts

 
o
f 

m
u

ltip
le
 
tic

k
le

r 
c
h

a
in

s 
o

n
 

th
e
 

w
o
rk

in
g
 
p

a
ra

m
e
te

rs 
o
f 

an
 
o
tte

r 
tra

w
l 

w
ere 

m
e
a
su

re
d
.

A
g
ain

 
in
 

c
o
o
p
e
ra

tio
n
 
w

ith
 

S
c
o
tla

n
d
, 

o
b
s
e
rv

a
tio

n
s 

w
ere 

m
ad

e, 
u
sin

g
 

th
e
 

s
e
c
to

r-sc
a
n

n
in

g
 

so
n

a
r, 

o
f 

th
e
 

c
o
n
fig

u
ra

tio
n
 

an
d
 

m
ode 

o
f 

a
c
tio

n
 

o
f 

a 
fly

-d
ra

g
g
e
d
 

D
a
n
ish

 
s
e
in

e
; 

th
e
 

ro
p
e
s 

w
ere 

m
ark

ed
 
w

ith
 
a
c
o
u
s
tic

 
ta

g
s 

an
d
 

a 
ru

n
n

in
g
 

ch
eck

 
w

as 
k
e
p
t 

o
f 

th
e
 
p

o
s
itio

n
s
 

o
f 

th
e
s
e
, 

th
e
' 

n
e
t 

an
d
 

th
e
 
s
e
in

e
r. 

T
he 

se
in

e
 

w
as 

a
iso

 
sh

o
t 

ro
u

n
d
 
a
c
o
u
s
tic

a
lly

 
ta

g
g
e
d
 
p
la

ic
e
 

an
d
 
th

e
ir 

re
a
c
tio

n
s
 

to
 

th
e
 

ro
p

e
s 

o
b

se
rv

e
d

.

T
h
e 

v
e
ry
 

d
eep

 
tra

w
lin

g
 
m

e
te

r 
to
 

m
easu

re 
c
lo

se
n

e
ss 

o
f 

th
e
 

tra
w

l 
to
 

th
e
 

se
a
 

b
ed
 

w
as 

u
se

d
 
s
a
tis

fa
c
to

rily
 

on 
th

e
 

d
eep

 
tra

w
lin

g
 

c
ru

is
e
s

.

S
tu

d
ie

s 
on 

a
d
a
p
ta

tio
n
 

o
f 

co
d
 

to
 

p
re

ssu
re
 

c
h

a
n

g
e
s 

w
ere 

c
o
n
tin

u
e
d
.

C
o
lle

c
tio

n
 

an
d
 
a
n
a
ly

s
is 

o
f 

c
o
m

m
erc

ia
l 

tra
w

l 
h
a
u
l 

b
y
 

h
a
u
l 

d
a
ta
 

w
as 

c
o
n
tin

u
e
d
 

to
 

d
e
te

rm
in

e
 

th
e
 
e
ffe

c
ts
 

o
f 

e
n
v
iro

n
m

e
n
ta

l 
fa

c
to

rs
 

on 
c
a
tc

h
 
ra

te
s
 

o
f 

co
d
 

an
d
 
p

la
ic

e
.

T
h
e 

e
x
p
e
rim

e
n
ta

l 
flu

m
e 

ta
n
k
 
a
t 

th
e
 
F

is
h
e
rie

s
 

L
a
b
o
ra

to
ry

, 
L

o
w

e
sto

ft, 
w

as 
re

fu
rb

is
h
e
d
 

d
u
rin

g
 
th

e
 
y
e
a
r. 

D
rag

 
fo

rc
e
s
 

o
f 

an
 
a
c
o

u
stic

 
ta

g
 

o
n
 

a 
fis

h
 

w
ere 

m
e
a
su

re
d
.

A
 
p
ro

to
ty

p
e
 

te
le

m
e
try

 
d
e
v
ic

e
 

fo
r 

m
e
a
su

rin
g
 
fis

h
 
h
e
a
rt 

b
e
a
t 

ra
te

 
in
 

th
e
 

o
p

en
 

se
a
 

w
as 

m
ade 

an
d
 
te

s
te

d
. 

T
he 

d
ig

ita
l 

sy
ste

m
 

em
p

lo
y

ed
 

fo
r 

th
is
 

w
as 

show
n 

to
 

b
e 

fe
a
s
ib

le
. 

M
ic

ro
-m

in
ia

tu
riz

a
tio

n
 
p

re
se

n
te

d
 

m
any 

d
iffic

u
ltie

s
 

b
u
t 

a 
te

c
h
n
iq

u
e
 

w
as 

d
e
v

e
lo

p
e
d
 
w

h
ich

 
sh

o
u

ld
 

a
llo

w
 

th
e
 
p

ro
d

u
c
tio

n
 

o
f 

a 
m

u
ltic

h
a
n
n
e
l 

in
stru

m
e
n
t.

A
 

su
rv

e
y
 

w
as 

m
ade 

o
f 

th
e
 

m
o
rp

h
o
lo

g
y
 
o
f 

re
d
 

an
d
 
w

h
ite
 

m
u
scle 

in
 

v
a
rio

u
s 

m
a
rin

e
 

fis
h
e
s
. 

F
u
rth

e
r 

sa
m

p
le

s 
w

ere 
a
n
a
ly

se
d
 

in
 

an
 

e
x
am

in
a

tio
n
 

o
f 

th
e
 
p
o
s
s
ib

ility
 
o
f 

c
la

s
s
ify

in
g
 

s
e
p
a
ra

te
 

sto
c
k

s 
o
f 

N
o
rth
 

S
ea 

h
e
rrin

g
 

b
y
 
c
o

u
n

tin
g
 

n
u
m

b
ers 

o
f 

w
h
ite

 
m

u
scle

 
fib

re
s
.

A
 

new
 
s
o

lid
 
s
ta

te
 

s
e
c
to

r 
sc

a
n
n
in

g
 

so
n
a
r 

h
a
s 

b
e
e
n
 

p
ro

d
u
c
e
d
 
a
t 

th
e

 
F

is
h

e
rie

s
 

L
a
b

o
ra

to
ry

, 
L

o
w

e
sto

ft, 
an

d
 
b
ro

u
g
h
t 

in
to
 
s
e
rv

ic
e
 
re

c
e
n
tly

. 
I
ts
 

p
e
rfo

rm
a
n
c
e
 
is
 
s
lig

h
tly

 
im

p
ro

v
ed
 
o
v
e
r 

th
a
t 

o
f 

th
e
 
o
rig

in
a
l 

A
 

R 
L 

sy
ste

m
 

an
d
 
i
t
 
o
c
c
u
p
ie

s 
a
b

o
u

t 
o
n
e
-te

n
th
 
o
f 

th
e
 

v
o
lu

m
e 

o
f 

th
e
 
e
a
rlie

r 
m

o
d
e
l.

A
d
a
p
ta

tio
n
 
o

f 
a
'fly

in
g
 
s
p

o
t' 

re
c
o

rd
e
r 

w
h
ich

 
s
e
le

c
ts
 

s
ig

n
a
ls
 

fro
m

 
th

e
 

s
e
c
to

r 
sc

a
n
n
e
r 

le
d
 
to
 

th
e
 

p
ro

v
isio

n
 
o
f 

a 
v
e
ry
 

h
ig

h
 
re

s
o

lu
tio

n
 

s
id

e
 

sc
a
n
 

so
n
a
r 

w
h
ich

 
h
a
s 

re
c
e
n
tly

 
b

een
 
o
f 

u
se
 

in
 

m
ap

p
in

g
 

th
e
 
e
x

te
n

t 
an

d
 

sh
a
p
e 

o
f 

fis
h
 

s
h
o
a
ls.

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
.
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U
.S

.A
.

(E
. 

G
. 

W
oods)

D
IR

EC
T SA

M
PLIN

G
 SURVEY GEAR

T
he m

odified 
can

d
id

ate g
ro

u
n
d

fish
 

su
rv

ey
, 

h
ig

h
-o

p
en

in
g

, 
Y

ankee 
T

raw
l 

(N
o. 

41) 
w

as 
d
esig

ned
 

and 
tested

 
in
 

1974. 
T

he 
traw

l w
as 

em
ployed 

fo
r 

"in
terim

 u
se" 

d
u
rin

g
 

th
e 

S
pring 

G
roundfish 

S
urvey 

in
 

ICN
A

F 
su

b
-areas 

4
, 

5, 
and 

6
. 

A
d
d
itio

n
al 

fie
ld
 
tria

ls 
w

ere 
m

ade 
to
 
c
a
lib

ra
te
 

N
o. 

41 
T

raw
l 

a
g
a
in

st 
th

e 
o
ld 

stan
d

ard
 

N
o. 

36. 
F

o
rm

u
latio

n
 

of 
catch

 
c
o

e
ffi

c
ien

ts 
by 

sp
ecies 

rem
ains 

to
 

be 
com

pleted.

D
evelopm

ent 
of 

th
e 

e
le

c
tric

 
shrim

p 
traw

l 
system

 as 
a 

d
efin

ed
 
e
ffi

cien
cy
 

su
rv

ey
 

sam
pling 

system
 w

as 
acco

m
p
lish

ed
. 

A
 m

ath
em

atical 
m

odel 
w

as 
estab

lish
ed
 

and 
v

e
rified

 
in
 

th
e 

lab
o
rato

ry
 and 

d
u
rin

g
 
fie

ld
 

stu
d

ies. 
T

his 
m

odel, 
to

g
eth

er 
w

ith
 
th

e 
e
le

c
tric

 
shrim

p 
traw

l 
system

, 
can be 

u
tiliz

e
d
 

to
 
accu

rately
 estim

ate 
shrim

p 
reso

u
rce 

abundance d
u

r
ing 

reso
u
rce 

assessm
en

t 
cru

ises 
e
ith

er by 
day 

or 
n
ig

h
t. 

M
uch m

ore 
accu

rate 
p
o
p
u
latio

n
 
estim

ates, 
th

an
 
th

o
se 

w
hich have been o

b
tain

ed
 

in
 

th
e 

p
ast 

u
sin

g
 

stan
d
ard

 
g
ear, 

are 
now

 
p
o
ssib

le 
u
sin

g
 
th

is 
tech

n
iq

u
e.

T
he w

ork 
on developm

ent 
o
f 

in
stru

m
en

tatio
n
 
fo

r 
m

o
n

ito
rin

g
 
o

tte
r 

traw
l 

perform
ance 

has 
co

n
tin

u
ed 

w
ith 

m
o

d
ificatio

n
s 

to
 
c
irc

u
itry

 
and 

tra
n

s
d
u
cer 

d
esig

n
. 

T
he 

system
 is 

in
ten

d
ed 

p
rim

arily
 
fo

r 
use w

ith
 

traw
ls 

used 
in
 
reso

u
rce 

assessm
ent 

su
rv

ey
s, 

ra
th

e
r 

th
an
 

in
 

en
g
in

eerin
g
 

stu
d
ies 

o
f 

traw
l 

p
erfo

rm
an

ce. 
Tile 

system
 a

c
o
u
stica

lly
 

m
easures 

w
ing 

sp
read

, 
hcadrope 

h
eig

h
t 

from
 bottom

 and 
fo

o
tro

p
e 

h
eig

h
t 

from
 bottom

 and 
reco

rd
s 

th
e 

d
ata 

on 
tap

e 
in
 
th

e 
headrope 

u
n
it. 

R
esu

lts 
are 

su
b

seq
u

en
tly

 
p

lo
tted

 
by 

com
puter.

D
IR

EC
T O

BSERV
A

TIO
N
 AND PHOTOGRAPHY

T
hree 

fie
ld
 
tria

ls
 

w
ere accom

plished 
to 

fu
rth

e
r 

ev
alu

ate 
th

e 
R

em
ote 

U
nderw

ater 
F

ish
e
rie

s A
ssessm

ent 
S

ystem
 

(R
U

FA
S)-II. 

T
he b

asic 
d
esig

n
 

of 
th

e 
system

 w
as 

found 
to 

be 
sound. 

U
pgrading 

of 
th

e 
e
lec

tro
n

ic
s 

packaging w
ill 

be 
n

ecessary
 b

efo
re 

th
e 

system
 can be 

co
n
sid

ered
 

fu
lly

 
o

p
e
ratio

n
a
l.

The 
o
p
eratio

n
al 

R
em

ote U
nderw

ater 
F

ish
eries 

A
ssessm

ent 
S

ystem
 

(R
U

FA
S)-I 

w
as 

m
o

d
ified 

to 
in

clu
d

e 
an 

"a
n

ch
o

r/d
rift 

m
ode", 

expanded 
fie

ld
 

of 
view

 
te

le
v
isio

n
 cam

eras; 
and 

tem
p
eratu

re, 
sa

lin
ity

, 
tu

rb
id

ity
 

m
easurem

ent 
c
a
p
a
b
ilitie

s .

O
ff 

so
u
th

ern
 
C

a
lifo

rn
ia, 

p
h
o
to

g
rap

h
ic 

tech
n

iq
u

es 
w

ere 
used 

fo
r 

an
aly

z
ing 

p
elag

ic 
fish

 
(anchovy) 

sch
o

o
l 

d
e
n

sitie
s 

and 
th

ree 
d
im

en
sio

n
al 

sp
acin

g
.

A
 p

o
sitiv

e
ly
 buoyant 

35 
mm cam

era w
ith

 a 
stro

p
e 

lig
h

t 
w

as 
dropped 

in
to
 

anchovy 
fish

 
sch

o
o

ls. 
T

he 
cam

era 
sank 

a
t 

an 
estab

lish
ed
 

ra
te

 
tak

in
g
 
p
ic

tu
re

s 
th

ro
u

g
h 

th
e 

sch
o

o
l. 

Tire 
system

 au
to

m
atically

 
retu

rn
ed
 

to
 

th
e 

su
rface 

fo
r 

reco
v
ery

 and 
su

b
seq

u
en

tly
 

th
e 

d
ata w

ere 
an

aly
zed 

and 
reco

rd
ed
 

in
 

a 
com

puter 
co

m
p
atib

le 
form

at..
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H
Y

D
RO

A
COU

STICS

C
o
o
p
erativ

e 
in

v
e
stig

a
tio

n
s 

in
to
 

th
e 

n
atu

re 
o
f 

aco
u
stic b

ack
scatterin

g
 

from
 fish

e
s 

and 
o
th

er 
o
b
jects 

in
 
sea w

ater 
w

ere 
conducted 

alo
n

g 
lin

es 
ag

reed 
to
 
d

u
rin

g
 

ICN
A

F 
m

eetings 
in
 

Jan
u
ary

 
and 

June 
1974. 

C
o

o
p

erativ
e 

cru
ises 

w
ere 

conducted
 

aboard 
th

e 
U

SSR R
/V
 K

hronom
eter 

in
 

M
arch-A

pril 
1974, 

and 
th

e 
P

o
lish

 R
/V
 W

ieczno 
in
 

O
ctober 

1974.

S
ig

n
ifica

n
t 

p
ro

g
ress 

w
as 

m
ade 

on 
th

e 
developm

ent 
of 

th
e 

h
y
d
ro

aco
u
stic 

d
ata 

a
c
q

u
isitio

n
 

and 
p
ro

cessin
g
 

sy
stem

. 
It 

is 
d
esign

ed
 

to
 

p
ro

v
id

e 
estim

ates 
o
f 

in
te

g
ra

te
d
 

sig
n
al 

in
te

n
sity

, 
fish

 
ta

rg
e
t 

stre
n
g
th

/siz
e

 
d
istrib

u
tio

n
s 

and 
fish

 d
en

sity
 
in
 

up 
to
 

60 
d

ep
th 

in
te

rv
a
ls 

sim
u
lta

n
eo

u
sly

. 
T

he 
tow

ed 
v

eh
icle 

and 
sh

ip
b
oard

 
co

n
tro

l 
system

 w
ere 

ex
ten


siv

ely
 
te

ste
d
 

to
g
eth

er 
w

ith 
a 

PD
P-8 

C
om

puter 
d
u
rin

g
 

a 
P

a
cific 

hake 
su

rv
ey
 

in
 

1974.

S
onar 

m
apping 

tech
n
iq

u
es 

fo
r 

m
easuring 

p
elag

ic 
fish

 
ag

g
reg

atio
n

s 
have 

been under 
developm

ent 
o
ff 

th
e 

so
u
th

ern
 C

a
lifo

rn
ia 

co
ast. 

T
he 

in
v
e
sti

g
atio

n
 

fo
cu

sed
 

on 
th

e 
in

te
rp

re
ta

tio
n
 o

f 
"w

hat 
is 

seen
" 

co
n

cu
rren

t 
w

ith 
£he 

developm
ent 

o
f 

au
to

m
atic 

d
ata 

c
o

lle
c
tio

n
 
tech

n
iq

u
es.

REM
OTE 

SEN
SIN

G

D
ata 

c
o
lle

cte
d
 

from
 

th
e E

arth
 

R
esource 

T
echnology 

S
a
te

llite
 

(ER
TS) 

1972 
In

v
e
stig

a
tio

n
 has 

been an
aly

zed
. 

R
esu

lts 
show

 
th

a
t 

p
red

ictio
n

s 
can be 

m
ade w

ith
 
rem

o
tely

 
sensed 

(w
ater-q

u
ality

 
in

d
ica

to
rs) 

on 
th

e 
lo

catio
n
 of 

m
enhaden 

fish
 

sch
o
o
ls 

in
 

th
e 

n
o
rth

 
c
e
n
tra

l 
G

u
ii 

o
f M

exico. 
In
 

1974, 
p
lan

s 
w

ere 
m

ade 
to
 
re

fin
e 

th
e 

E
R

T
S-1 

m
odel 

and 
expand 

in
v
e
stig

atio
n
s 

to 
o

th
er 

sp
ecies 

and 
lo

c
a
tio

n
s.

T
he 

Low
 
L

ig
h
t 

L
ev

el 
In

te
n
sifie

r 
S

ystem
 underw

ent 
a h

isto
ric

a
l 

review
 

and 
a 

rep
o
rt 

w
as 

p
rep

ared
. 

The 
rep

o
rt 

d
escrib

es 
th

e 
su

ccess 
o
f 

fie
ld

 
o
p
eratio

n
s 

fo
r 

th
e 

p
rev

io
u
s 

fiv
e 

y
ears.

D
ata 

c
o
lle

c
te

d
 

from
 

the 
1973 

S
kylab 

G
am

efish 
T

ournam
ent 

w
as 

an
aly

zed
 

w
ith
 

fav
o
rab

le 
re

su
lts. 

E
x

p
erim

en
tal 

re
su

lts 
in

d
icated

 
th

a
t 

th
ere 

is 
a 

p
re

d
ictio

n
 
c
a
p
a
b
ility

, 
u

sin
g
 

rem
ote 

sen
sin

g
 
d
ata 

fo
r 

th
e 

d
istrib

u
tio

n
 of 

w
h
ite 

m
arlin

.

COM
M

ERCIAL FISH
IN

G
 GEAR DEVELOPM

ENT

D
evelopm

ent 
o
f 

a 
shrim

p 
sep

arato
r 

traw
l 

fo
r 

th
e 

G
uii 

o
f M

exico w
as 

in
itia

te
d
. 

A
 
"sta

te
 

of 
th

e 
a
rt" 

su
rv

ey
 

of 
sep

arato
r 

traw
ls 

w
as 

accom


p
lish

ed
. 

A 
p

ro
p

o
sed 

system
 d

esig
n
 w

as 
com

pleted 
w

ith
 

a 
p

re
lim

in
a
rily

 
ev

alu
atio

n
. 

T
he 

sep
aratio

n
 

problem
 in

 
th

e 
G

uii 
o
f 

M
exico 

is 
q
u
ite 

d
if

fe
re

n
t 

th
an
 
th

a
t 

found 
in
 
o
th

er 
areas 

o
f 

th
e 

w
orld 

and 
new

 
tech

n
iq

u
es 

m
ust be d

ev
elo

p
ed

. ‘ 
G

en
erally

, 
9u%

 o
f 

a 
norm

al 
shrim

p 
traw

l 
catch

 
is 

d
iscard

s 
and 

a b
ro

ad 
ran

g
e 

of 
shrim

p 
siz

e 
and 

fish
 
siz

e 
is 

found.
Q

u
ite 

o
ften

 
35-40%

 
o
f 

a 
catch

 
is 

com
posed 

of 
fish

 w
hich 

are 
as 

sm
all 

or 
sm

aller 
th

an
 
th

e 
sh

rim
p
. 

Two 
p

relim
in

ary
 
fie

ld
 
tria

ls
 

w
ere 

co
n

d
u
cted

 
to
 
e
sta

b
lish

 b
a
selin

e 
c
rite

ria
 

on 
th

e 
sep

aratio
n
 

tech
n

iq
u

es 
proposed 

fo
r 

th
e 

G
uii 

o
f M

exico 
shrim

p 
sep

arato
r 

traw
l. 

R
esu

lts 
in

d
ic

a
te
 
th

a
t 

a v
e
rtic

a
l 

sep
arato

r 
p
an

el 
u
tiliz

in
g
 

a 
"V

" 
shape 

ta
p
e
r

in
g
 

back 
to
 

th
e 

cod 
end 

of 
th

e 
,<et h

as 
good 

p
o
te

n
tia

l 
as 

th
e 

b
asic 

sep
árato

r 
d
esig

n
 
fo

r 
th

e 
G

uii 
of 

M
exico 

sy
stem

. 
A 

lab
o
rato

ry
 

stu
d

y
 

has 
p

re
se

n
tly

 been 
in

itia
te

d
 

to 
o

p
tim

ize 
th

e 
sep

aratio
n
 

of 
shrim

p 
th

ro
u

g
h w

ebbing 
p
an

els.
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A
 shrim

p 
traw

l 
m

esh
-selectio

n
 
p
ro

ject 
w

as 
concluded 

under 
th

e 
S

ta
te

- 
F

ed
eral M

anagem
ent 

P
rogram

, 
U

nder 
th

is 
p
ro

je
ct 

a 
traw

l-m
esh 

re
g

u
la

tio
n
 

fo
r 

tak
in

g
 

P
andalus 

b
o

re
a
lis 

shrim
p 

from
 G

uii 
of 

M
aine w

aters 
w

as 
e
sta

b
lish

e
d
. 

T
he 

cu
rren

t 
m

esh reg
u
latio

n
 
p
ro

v
id

es 
a m

inim
um

 m
esh 

size 
o
f 

1
-3

/4
" 

stretc
h
ed
 

m
esh m

easured 
betw

een k
n

o
ts 

in
 th

e 
traw

l body and 
1
-1

/2
" 

in
 

th
e 

cod 
end 

as 
an 

in
terim

 m
easure. 

A
 rev

ised
 

reg
u

latio
n
 

fo
r 

a m
inim

um
 o

f 
1
-3

/4
" body and 

1
-3

/4
" 

cod 
end 

w
as 

proposed 
fo

r 
prom

ulga
tio

n
 as 

of 
June 

1975.

F
ield

 
ex

p
erim

en
ts 

on m
eans 

to
 

avoid 
d
e
stru

c
tiv

e
 
fish

in
g
 

of 
lo

st 
lo

b
ste

r 
p
o

ts 
("g

h
o

st 
p

o
ts") 

w
ere 

concluded 
in
 

1974. 
T

his 
w

ork 
in

clu
d
ed
 

o
b

serv
a

tio
n
 

of 
tra

p
-re

la
te

d
 

lo
b

ste
r b

eh
av

io
r, 

developm
ent o

f 
c
a
lib

rate
d
 

escape 
p
an

els, 
and 

te
stin

g
 
o
f 

d
eg

rad
ab

le m
aterials 

and 
p
an

els 
d
esig

n
ed
 

to 
re

lea
se 

a
li 

en
trap

p
ed
 

lo
b
ste

rs, 
crab

s, 
and 

o
th

er 
an

im
als 

upon 
elap

se 
of 

d
esired

 
tim

e 
p
erio

d
s. 

A
n

aly
sis 

and 
m

an
u
scrip

t 
w

ork are 
in
 
p
ro

g
ress.

A
 co

n
tro

lled
 

ex
p
erim

en
t 

w
as 

conducted 
on 

th
e 

com
m

ercial 
fish

in
g
 

grounds 
n
ear 

K
odiak, 

A
lask

a, 
to
 

d
eterm

in
e 

th
e 

a
b
ility

 
o
f k

in
g
 

crab
 

to 
escap

e 
from

 p
o
ts. 

R
esu

lts 
d

em
on

strated
 

th
a
t 

th
ey w

ere 
cap

ab
le 

of 
e
x
itin

g
 w

ith 
little

 d
iffic

u
lty

 
and 

co
n
seq

u
en

tly
 
lo

st 
or 

d
e
re

lic
t 

p
o
ts 

as 
p
resen

tly
 

co
n
stru

cted
, 

sh
o
u
ld
 

p
resen

t 
no 

co
n

serv
atio

n
 

problem
 by 

co
n
tin

u
in

g
 

to 
fish

. 
In
 c

o
n
tra

st, 
an

o
th

er 
ex

p
erim

ent 
in 

P
uget 

Sound 
w

ith
 D

ungeness 
crab 

p
o
ts 

equipped 
w

ith
 

tu
n

n
el 

trig
g
e
rs 

d
em

o
n

strated
 
th

a
t 

D
ungeness 

crab 
w

ere 
retain

ed
 

in
 

th
e 

com
m

ercial 
p

o
ts 

by 
th

e 
trig

g
e
r 

d
ev

ices. 
T

hese 
are 

n
o
t 

used 
in
 k

in
g
 

crab
 

p
o
t 

tu
n

n
els.

T
he 

se
le

c
tiv

e
 

p
o

llo
ck
 
traw

l 
developm

ent 
is 

aim
ed 

a
t 

p
ro

v
id

in
g
 
g

ear 
and 

tech
n

iq
u
es 

to
 

reso
lv

e 
th

e 
problem

 of 
in

c
id

en
ta

l 
catch

es 
o
f 

h
a
lib

u
t 

and 
T

anner 
crab

 
in
 

th
e 

traw
l 

fish
ery

 
fo

r A
lask

a 
p
o
llo

ck
 
in
 

the 
B

erin
g
 

S
ea. 

P
resen

t 
estim

ates 
su

g
g
est 

th
a
t 

3 
to
 

4 m
illio

n
 h

a
lib

u
t 

(m
ostly 

ju
v
en

iles) 
and 

120 m
illio

n
 

T
anner 

crab
s 

are 
d

estro
y

ed
 

an
n
u
ally

 
in
 
th

a
t 

fish
ery

. 
D

evelopm
ent 

e
ffo

rts 
have been aim

ed 
a
t 

g
ear 

cap
ab

le 
o
f 

o
p

eratio
n
 

"near 
bottom

" 
and 

traw
ls 

cap
ab

le 
of 

sep
aratin

g
 

crab
s 

and 
h
a
lib

u
t 

from
 th

e 
ta

rg
e
t 

sp
ecies 

in
 
th

e 
ev

en
t 

th
a
t 

o
ff-b

o
tto

m
 fish

in
g
 

is 
im

p
rac

tic
al.

U
.S

.S
.R

.

(A
. 

I. 
T

re
sc

h
e
v
)

In
 

th
e
 
fie

ld
 
o
f 

fis
h
in

g
 

te
c
h

n
iq

u
e
 
te

s
ts
 

w
ere 

c
o

n
tin

u
e
d
 

o
n
 

la
rg

e
- 

m
esh

ed
 
p
e
la

g
ic
 
tra

w
ls 

an
d
 

som
e 

o
f 

th
e
ir 

co
m

p
o
n
en

t 
p
a
rts

, 
su

c
h
 
a
s
, 

d
e
p
re

ss
o
rs

, 
h

y
d

ro
d

y
n

a
m

ic 
d
o
o
r 

lif
te

r
s
, 

w
in

g
-sh

a
p
e
d
 
d
o
o
rs, 

an
d

 
b
o
b
b
in

s 
d

e
sig

n
e
d
 

fo
r 

d
e
p

th
s 

g
re

a
te

r 
th

a
n
 

1000 
m

. 
In

fo
rm

a
tio

n
 

on 
th

e
 

h
y

d
ro

d
y

n
a
m

ic 
re

s
is

ta
n

c
e
 

o
f 

c
o
n
ic

a
l 

n
e
ts 

w
ith
 

la
rg

e
 

m
esh

es 
(up 

to
 

600 
m

m
 
m

e
sh

-sid
e
 

le
n
g
th

) 
w

as 
o
b
ta

in
e
d
 

fo
r 

th
e
 
f
ir

s
t 

tim
e
 

o
n

 
fu

ll-s
c
a
le
 

m
o

d
els 

a
t 

se
a
 

fo
r 

m
o
re 

re
lia

b
le
 

d
a
ta
 

o
n
 

th
e
 

d
e
p

en
d

e
n

ce
 

o
f 

n
e
ttin

g
 
re

s
is

ta
n
c
e
 

o
n
 

m
esh
 
s
iz

e
, 

h
a
n

g
in

g
 
c
o

e
ffic

ie
n
ts

, 
y
a
rn

 
th

ic
k

n
e
s
s
, 

ta
p
e
r 

ra
tio

, 
an

d
 
tra

w
lin

g
 

sp
e
e
d

s 
b
e
tw

e
e
n
 

1
,5
 

an
d

 
3

,0
 

m
/se

c
. 

T
h

ese 
d
a
ta
 

can
 

b
e 

u
se

d
 

w
hen 

d
e
sig

n
in

g
 
tra

w
ls

.
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In
 

1974 
fis

h
 

b
e
h

a
v

io
u

r 
w

as 
s
tu

d
ie

d
 

d
u
rin

g
 
c
ru

is
e
s
 

o
f 

R
/V
 

"G
en

u
a", 

"
A

la
id

"
, 

"
P

ro
tsio

n
"
, 

"P
e
se

u
s 

I
I
I
"
, 

an
d
 
o
th

e
rs

. 
M

a
c
k
e
re

l, 
A

tla
n
tic

 
sa

u
ry

, 
h

e
rrin

g
, 

co
d
 

an
d
 

som
e 

o
th

e
r 

sp
e
c
ie

s 
w

ere 
s
tu

d
ie

d
, 

an
d

 
o
b
se

rv
a
tio

n
s 

w
ere 

m
ade 

w
ith
 

th
e
 

h
e
lp
 
o
f 

p
h

o
to

c
a
m

e
ra 

"
T

rito
n
"
, 

h
y
d
ro

sta
te
 

"
S

e
v

e
r-I"

, 
an

d
 
h
y
d
ro

a
c
o
u
stic

 
d
e
v
ic

e
s.

N
ew
 
d
a
ta
 

w
ere 

o
b
ta

in
e
d
 

o
n
 
fis

h
 
b
e
h
a
v
io

u
r 

in
 
n
a
tu

ra
l 

c
o

n
d
itio

n
s 

an
d
 
in
 
fro

n
t 

o
f 

th
e
 

tra
w

l. 
T

he 
p
ro

b
a
b
ility

 
o
f 

d
iffe

re
n
t 

fis
h
e
s

 
b

eco
m

in
g
 

tra
p

p
e
d
 

in
 

th
e
 

tra
w

l 
w

as 
a
sse

sse
d
 
q
u
a
n
tita

tiv
e
ly

. 
T

he 
p
rin

c
ip

le
s
 

w
ere 

fo
rm

u
la

te
d
 

fo
r 

a 
p
ro

c
e
d
u
re
 

fo
r 

d
e
te

rm
in

in
g
 
th

e
 

ab
u
n
d
an

ce 
o
f 

d
e
m

e
rsa

l 
an

d
 
p

e
la

g
ic
 

fis
h
e
s
 

w
ith

 
th

e
 

h
e
lp
 
o
f 

in
s
tru


m

en
ts .

M
eth

o
d
s 

w
ere 

d
e
v

e
lo

p
e
d
 

fo
r 

a
s
se

s
sin

g
 
fis

h
in

g
 

p
o
w

er 
o
f 

sy
ste

m
s, 

fis
h

in
g
 
e
ffo

rt, 
an

d
 
fis

h
in

g
 
p

ro
d

u
c
tiv

ity
.

T
he 

s
e
le

c
tiv

ity
 
o

f 
tra

w
ls 

w
ith
 

c
a
p
ro

n
 

c
o
d
-e

n
d
s 

o
f 

th
e
 

fo
llo

w
in

g
 

m
esh

 
o
p
e
n
in

g
s 

w
ere 

in
v

e
s
tig

a
te

d
 

in
 

th
e
 
B

a
ltic

 
S

ea 
b

y
 

300 
tra

w
le

rs 
w

ith
 

3
0
0
-h

o
rse

p
o
w

e
r 

e
n
g
in

e
s:

(a) 
80 

m
m
 

(9
3
,5
 

te
x
 

x 
12 

y
a
rn

) 
an

d
 

90 
m

m
 

(9
3
,5
 

te
x
 

x 
24 

y
a
rn

) 
fo

r 
c
o
d
.

(b
) 

20 
m

m
, 

32 
m

m
 

an
d
 

36 
m

m
 

(9
3
,5
 
te

x
 

x 
12 

y
a
rn

) 
fo

r 
B

a
ltic

h
e
rrin

g
. 

.

T
he 

d
e
p
e
n
d
en

c
e 

o
f 

th
e
 

b
y
-c

a
tc

h
 

o
f 

u
n

d
e
rsiz

e
 

fis
h
 

o
n
 
th

e
ir 

ab
u
n
d
an

ce 
in
 

th
e
 

fis
h
in

g
 

a
re

a
 

an
d
 

o
n
 

th
e
 

le
n
g
th
 

c
o
m

p
o
sitio

n
 

o
f 

th
e
 

p
o
p
u
la

tio
n

 
w

as 
d
e
te

rm
in

e
d
.

C
o
m

m
ercial, 

b
io

lo
g
ic

a
l 

an
d
 

b
io

c
h
e
m

ic
a
l 

in
v

e
s
tig

a
tio

n
s
 

w
ere 

c
o
n
tin

u
e
d

 
o

n
 

th
e
 
q

u
a
n
tity

 
o
f 

w
o

u
n

d
ed
 
fis

h
 

an
d
 

th
e
 

s
u
rv

iv
a
l 

ra
te
 

o
f 

B
a
ltic

 
h

e
rrin

g
 

w
h

ich
 

h
a
d
 
e
sc

a
p
e
d
 

th
ro

u
g
h
 

tra
w

l 
m

e
sh

e
s. 

T
he 

m
o
rta

lity
 

ra
te
 

o
f 

w
o
u
n
d
ed
 
h
e
rrin

g
 

w
as 

n
o
t 

h
ig

h
, 

su
p
p
o
rtin

g
 

th
e
 
fa

c
t 

th
a
t 

it 
is
 
p

o
s
sib

le
 

an
d
 
a
d

v
isa

b
le
 

to
 
re

g
u
la

te
 

m
esh

 
s
iz

e
 

fo
r 

c
o
n
se

rv
a
tio

n
 

o
f 

h
e
rrin

g
 
s
to

c
k
s
.

In
 

1
9

7
4

, 
a
li 

tra
w

le
rs
 

w
h

ich
 

c
o
n
d
u
c
te

d
 
in

v
e
s
tig

a
tio

n
s
 

in
 

th
e
 

IC
E

S
 

a
re

a
 

u
se

d
 
tra

w
ls 

m
ade 

o
f 

c
a
p
ro

n
 
fib

re
s
.

In
 

1
9

7
5

, 
in

v
e
s
tig

a
tio

n
s
 
w

ill 
b
e 

c
o
n
tin

u
e
d
 

o
n
 

th
e
 

d
e
v

e
lo

p
m

e
n

t 
o

f 
fis

h
in

g
 
te

c
h
n
iq

u
e
s
, 

on 
c
la

rific
a
tio

n
 

o
f 

m
eth

o
d
s 

fo
r 

a
s
se

s
sin

g
 

fis
h

in
g
 
e
ffo

rt, 
in

te
n
s
ity

 
an

d
 
s
e
le

c
tiv

ity
, 

an
d
 

o
n
 
fis

h
 

b
e
h

a
v

io
u

r 
s
tu

d
ie

s
.
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A
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1.

G
ear 

and B
ehaviour 

C
om

m
ittee 

. 
■ 

.

S
co

tlan
d

 

(J0 
Jo .F

o
ster)

. 
.T

he m
ain su

b
jects 

covered in
 th

e 
fish

 cap
tu

re and fish
 d

etectio
n

 
program

m
e 

o
f in

te
re

st 
to
 

th
e 

com
m

ittee are 
in

d
icated

 w
ith

o
u

t d
e
taile

d
 

referen
ce 

to
 
th

e 
su

p
p
o
rt 

fa
c
ilitie

s
, 

e.g
. 

d
esig

n
 and.developm

ent 
of 

in
stru

m
en

tatio
n
. 

Such 
fa

c
ilitie

s
 are d

escrib
ed

 in
 p

ap
ers p

resen
ted

 to
 

th
e 

en
g

in
eerin

g
 w

orking group o
f th

e 
com

m
ittee. 

.. 
.

G
ear T

echnology

R
esearch and developm

ent 
w

ork on a ran
ge o

f 
¿h-panel w

ide opèning 
dem

ersal traw
ls w

as 
co

n
tin

u
ed

; 
sp

ecial 
em

phasis w
as p

laced
 on red

u
cin

g
 

su
sc

e
p
tib

ility
 o

f th
e 

g
ears 

to
 

dam
age w

h
ilst 

at 
th

e 
sam

e 
tim

e red
u
cin

g
 

m
aterial 

th
ick

n
esses 

etc 
to
 
g

iv
e low

 drag c
h
a
ra

c
te

ristic
s. 

Som
e su

ccessfu
l 

com
m

ercial 
tria

ls
 have been carried

 out 
and 

fu
rth

er 
tria

ls
 are p

lann
ed

. 
It 

h
as been found n

ecessary
 to

 use both 
in

stru
m

en
tatio

n
 
tech

n
iq

u
es 

and d
irec

t 
o
b
serv

atio
n
 by d

iv
ers 

in
 o

rd
er 

to
 tu

n
e 

th
ese 

g
ears w

hich w
ere scaled

 v
ersio

n
s 

o
f th

e 
o
rig

in
al 

4
-p

an
el 

d
esig

n
s p

rev
io

u
sly

 rep
o

rted
, 

designed to
 
su

it 
a 

ran
ge o

f h
o
rse pow

er.

T
he m

ain stu
d

ies 
on p

elag
ic 

traw
lin

g
 w

ere 
co

n
tinu

ed
 and extended to

 
in

v
estig

ate 
th

e p
o

ssib
ility

 o
f u

sin
g p

elag
ic 

traw
ls. C

lo
se 

to
 

and to
u

ch
in

g
 

th
e sea bed w

ith
o

u
t 

in
cu

rrin
g
 dam

age. 
S

p
ecial rig

g
in

g
 
in
 
fro

n
t 

o
f th

e n
et 

w
as 

found n
ecessary

 to
 

allo
w
 th

e h
ig

h
 
asp

ect 
ra

tio
 b

o
ard

s 
to
 ru

n at. a. 
fix

ed
 
d
istan

ce 
from

 
th

e sea bed 
even w

hen th
e groundrope is 

on th
e 

sea bed. 
F

ast v
e
rtic

a
l m

ovem
ents 

o
f th

e 
g

ear have been 
achieved

 such 
th

a
t 

it 
can 

re
ad

ily
 be m

anoeuvred over p
in

n
acles, 

e
tc. 

! 
. 

:

A
lthough th

e p
ro

ject 
in

v
e
stig

a
tin

g
 th

e u
se 

o
f pow

ered ro
to

rs 
on th

e 
traw

l b
o
ard

s 
o
f p

elag
ic 

traw
ls w

as 
som

ew
hat 

c
u
rta

ile
d
 through

 lack
 of 

av
ailab

le sea tim
e, 

a larg
e ro

to
r w

as d
esig

n
ed
 
fo

r use w
ith ex

istin
g
 m

otors 
and g

eared to
 

run a
t 

700 rpm
. 

T
he 

equipm
ent 

w
orked w

ell w
ith 

4
.4
 sq.m

, 
m

idw
ater o

tte
r b

o
ard

s 
o
p
erated

 w
ith

 a 46 m
. 

h
ead

lin
e p

elag
ic 

traw
l. 

It 
proved p

o
ssib

le to
 
co

n
tro

l d
ep

th
s o

f 
th

e b
o
ard

s by _+ 20 fathom
s 

even u
sin

g 
sh

o
rt w

arp len
g

th
s.

D
anish sein

e n
et 

stu
d
ies 

w
ere larg

ely
 d

irected
 to

 
th

e p
ro

d
u
ctio

n
 o

f a 
film

 show
ing th

e o
p
eratio

n
 o

f v
ario

u
s n

ets u
sin

g
 film

 m
aterial o

b
tain

ed
 in

 
th

e program
m

e rep
o
rted

 p
rev

io
u
sly

. 
F

u
rth

er 
stu

d
ies 

on th
e shapes 

tak
en

 up 
and m

ovem
ent 

o
f ro

p
es 

d
u

rin
g
 
th

e 
fish

in
g
 
o
p
eratio

n
 w

ere 
carried

 out u
sin

g
 

d
iv

in
g
 and secto

r 
scan

n
er 

o
b

serv
atio

n
 tech

n
iq

u
es.

E
le

c
tric

a
l 

fish
in

g
 
in

v
estig

atio
n
s 

aim
ed a

t 
in

creasin
g
 th

e 
efficien

cy
 

o
f 

traw
ls 

and o
th

er tow
ed g

ears w
ere co

n
tin

u
ed

. 
S

ev
eral 

rep
o
rts o

f th
is 

w
ork have been p

u
b
lish

ed
. 

W
ith fla

tfish
, com

parative 
fish

in
g
 re

su
lts w

ere 
encouraging and th

e w
ork is b

ein
g 

extended in
itia

lly
 to

 
stu

d
y
 th

e reactio
n

 
o
f ro

u
n
d
fish

 to
 
sta

tic
 

ana m
oving e

le
c
tric

a
l b

a
rrie

rs w
ith

 a view
 to

 
enhancing th

e 
effectiv

en
ess 

o
f, 

fo
r 

exam
ple, 

trap
s 

and p
assiv

e g
ears.

T
he g

ear 
tech

n
olo

g
y
, 

d
ata lo

g
g
in

g
 and a

n
a
ly

tica
l p

ro
cessin

g
 w

ork has 
been 

expanded. 
A

n 
ex

ten
siv

e 
d
ata bank system

 is now
 in

 o
p
eratio

n
 and w

ill 
u
ltim

ately
 allo

w
 rap

id
 search

 o
f v

ast 
q
u
a
n
titie

s o
f d

ata u
sin

g
 com

puter 
program

m
es. 

T
he 

ex
tracted

 d
ata can th

en be used in
 fu

rth
er com

puter 
program

m
es to

 
an

aly
se and p

red
ict 

g
ear perform

ance.

1.



F
ish

 B
ehaviour

T
he se

n
sitiv

ity
 

and re
a
c
tiv

ity
 o

f com
m

ercially im
p
o
rtan

t 
fish

 to
 
aco

u
stic 

and v
isu

al 
stim

u
li 

d
u

rin
g
 
fish

in
g
 o

p
eratio

n
s, and th

e 
sw

im
m

ing a
b
ility

 of 
fish

 w
hen su

b
jected

 to
 
frig

h
t 

and h
erd

in
g
 stim

u
li 

co
n
tinu

ed
 to

 be 
th

e m
ain 

asp
ects 

o
f th

e b
eh

av
io

u
r research

 program
m

e»

It 
w

as 
estab

lish
ed

 th
a
t 

at 
sound 

freq
u
en

cies below
 

110 H
z cod are 

ab
le 

to
 d

eterm
in

e th
e 

d
irectio

n
 o

f sound sources« 
O

ther 
experim

ents 
designed 

to
 
a
ttra

c
t 

or 
scare 

fre
e
-liv

in
g
 fish

 produced 
co

n
sisten

t 
resu

lts»
 

O
b
serv

atio
n

 
o
f 

fish
 b

eh
av

io
u

r u
sin

g
 underw

ater te
le

v
isio

n
 and secto

r scan
n

in
g
 so

n
ar h

as 
show

n th
a
t 

low
 freq

u
en

cy pure to
n
es are m

uch m
ore 

e
ffe

c
tiv

e
 th

an
 h

ig
h
 

frequency 
to

n
es 

in
 a

ttra
c
tin

g
 
fish

 to
 
th

e 
sound so

u
rce w

hereas broad band p
u

lsed
 low

 
freq

u
en

cy sounds 
o
ften

 produce a pronounced 
flig

h
t 

reactio
n
»

D
evelopm

ent 
o
f aco

u
stic 

tag
s 

fo
r u

se in
 th

is w
ork w

as 
co

n
tin

u
ed in

 
co

llab
o
ratio

n
 w

ith
 th

e L
ow

estoft 
L

ab
o

rato
ry and a new

 form
 o

f barbed 
detachm

ent 
d
ev

ice 
fo

r u
se w

ith u
ltra

so
n
ic
 tran

sm
ittin

g
 tag

s w
as 

developed 
and proved» 

F
ield

 w
ork in

v
o

lv
in

g
 track

in
g
 o

f 
fish

 in
d

icated
 th

a
t 

cod show
 

a stro
n

g
 tendency 

for'hom
e ran

g
e k

eep
in

g
' 

b
eh

av
io

u
r w

hich m
ay be 

o
f m

ajor 
im

portance 
in
 p

o
p

u
latio

n
 stu

d
ies«

In
itia

l 
tria

ls
 v/ith th

e u
se 

of aco
u
stic 

stim
u
li to

 
scare se

als 
from

 
fix

ed
 salm

on sta
tio

n
s 

in
 co

astal w
aters w

ere u
n
d
ertak

en 
and gave prom

ising 
resu

lts»
 

E
x

ten
sio

n o
f th

is w
ork is 

planned»

S
tu

d
ies 

on sw
im

m
ing perform

ance 
(b

u
rst 

speed 
cap

ab
ility

 and 
endurance) 

have led
 to

 
a rev

isio
n
 o

f p
rev

io
u
sly

 accep
ted

 th
eo

ries 
on asp

ects o
f 

sw
im

m
ing m

echanism
s 

o
f 

fish
»
 

T
he actu

al perform
ance 

eq
u
atio

n
s p

rev
io

u
sly

 
used 

(e»go 
sw

im
m

ing 
speed is 

d
ire

c
tly

 re
la

ted
 to

 
fish

 len
g
th

) 
have had to

 
be m

odified co
n

sid
erably

«

F
ish

 D
etectio

n
 and A

bundance E
stim

atio
n
 

.

S
ev

eral su
ccessfu

l su
rv

ey
s w

ere 
carried

 o
u
t 

u
sin

g
 th

e 
¿400 

channel 
echo 

in
te

g
ra

to
r, 

p
a
rtic

u
la

rly
 
fo

r b
lu

e w
h
itin

g
 sto

ck
s»
 

A sim
p
lified

 in
teg

ra
to

r 
u
sin

g
 d

ig
ita

l 
tech

n
iq

u
es 

th
ro

u
g
h
o
u
t w

as p
lann

ed
, 

and th
e d

esig
n
 w

as alm
ost 

com
pleted and co

n
stru

ctio
n
 sta

rte
d
 by th

e 
end o

f th
e year»

2»


