
In
te

rn
atio

n
a
l 

C
ouncil 

fo
r th

e 
E

x
p
lo

ratio
n
 o

f th
e S

ea
C

.M
. 

1980/B
sl 

A
d
m

in
istrativ

e R
eport

FISH
 CA

PTU
RE COM

M
ITTEE

by

G
. 

K
uro

1979

B
elgium

(G
. 

V
anden B

roucke)

T
he 

tech
n
ical p

aram
eters 

o
f th

e tra
d

itio
n

a
l n

ets used in
 th

e 
B

elg
ian

 fish
e
rie

s 
(n

et 
opening, 

rig
g

in
g

, 
d

rag
, 

w
ear) 

w
ere 

fu
rth

e
r stu

d
ied

.

C
om

parative 
stu

d
ies 

w
ith beam

 traw
ls w

ere co
n
tin

u
ed

. 
T

he m
ain purpose o

f th
ese 

stu
d
ies 

w
as 

to
 

ad
apt 

th
e 

rig
g
in

g
 in

 fu
n

ctio
n
 of th

e 
fish

in
g
 ground and th

e 
c
h

a
ra

c
te

ristic
s 

o
f th

e fish
in

g
 v

e
sse

l. 
In
 o

rd
er to

 
im

prove 
th

e 
ab

rasio
n

 
re

sista
n
c
e a new

 ty
p

e 
o
f bobbin ch

ain
 w

as developed. 
T

his bobbin ch
ain

 - 
com

posed o
f ru

b
b

er bobbins fix
ed

 on a ch
ain

 - w
as 

te
sted

 fo
r th

e 
shrim

p fish
ery

.

T
he 

in
v

e
stig

atio
n

s 
on double beam

 traw
ls fo

r shrim
ps 

and ro
u
n
d
fish

 m
ainly concerned 

th
e 

len
g
th
 o

f th
e leg

s 
in

 fu
n
ctio

n
 o

f th
e c

a
tc

h
ab

ility
 o

f th
e u

p
p
er and low

er n
e
t.

W
ithin th

e fram
ew

ork o
f th

e 
p
ro

ject 
"C

om
parative 

sem
i-p

elag
ic 

fish
ery

 in
 co

astal 
w

aters", 
th

ree ty
p
es 

o
f sem

i-p
elag

ic n
ets and th

e
ir rig

g
in

g
 w

ere te
ste

d
.

In
v

estig
atio

n
s 

on th
e u

se o
f o

v
al b

o
ard

s w
ere 

sta
rte

d
.

V
arious 

y
am

s 
and n

e
ttin

g
s w

ere 
te

sted
 fo

r y
am

 stren
g
th

, 
knot 

stren
g
th

, 
m

esh 
siz

e
, 

sh
rin

k
ag

e and elo
n

g
atio

n
.

P
olyam

ide n
e
ttin

g
s 

o
f d

iffe
re

n
t 

co
n
stru

ctio
n
 and d

iffe
re

n
t w

ays o
f knot 

se
ttin

g
 

w
ere 

exam
ined on the in

flu
en

ce 
o
f rep

eated
 m

o
isten

in
g
 and d

ry
in

g
, 

on th
e v

a
ria

tio
n

 
of th

e m
esh size 

in
 fu

n
ctio

n
 o

f th
e d

ry
in

g
 tim

e 
and on th

e 
in

flu
en

ce 
o
f th

e ab­
so

rp
tio

n
 o

f 
sand.

U
se 

o
f 

synthetic y
am

s 
in

 B
elgium

 
: 

P
olyam

ide 
: 

65^
, 

p
o
ly

eth
y
len

e: 
35Í°* 

A
p
p
licatio

n
 

o
f ISO

 
stan

d
ard

s 
in
 B

elgium
 

: 
o
n
ly
 by th

e F
ish

e
ries R

esearch
 S

tatio
n
; 

a) 
d

u
rin

g
 

its
 research

 p
ro

jects 
and b) 

d
u

rin
g
 th

e 
te

sts 
carried

 o
u
t 

on req
u
est by th

e 
in

­
d

u
stry

.

E
xperim

ents w
ith 

e
le

c
trifie

d
 n

ets w
ere 

carried
 out 

on so
le 

and sh
rim

p
s. 

T
he research

 
on shrim

ps w
as m

ainly concerned w
ith

 th
e 

d
e
fin

itio
n
 of th

e 
ex

act 
v
o
ltag

e 
w

ith 
th

e 
aim

 to
 

develop a b
a
tte

ry
 pow

ered u
n
d
erw

ater p
u
lse g

en
erato

r.

F
or 

so
les, 

th
e d

isp
o
sitio

n
 and th

e m
aterial 

o
f th

e 
electro

d
es w

ere 
stu

d
ied

.

A lis
t 

o
f D

ecca p
o
sitio

n
s 

o
f w

recks 
in
 th

e E
n
g
lish

 C
hannel, 

th
e B

risto
l 

C
hannel 

and th
e B

ay o
f L

iv
erp

oo
l h

as been draw
n up.

A p
relim

in
ary

 stu
d
y
 on energy sav

in
g
 in

 sea fish
e
rie

s w
as 

sta
rte

d
.

In
 o

rd
er to

 fo
llo

w
 up th

e p
o
ssib

ilitie
s 

o
f th

e u
se 

o
f a D

utch fla
tfish

 g
rad

er 
fo

r th
e B

elg
ian

 fish
ery

, ex
p
erim

en
ts have been c

arried
 o

u
t 

on board a D
utch beam

 
traw

ler 
equipped w

ith
 a fla

tfish
 g

rad
er.
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F
u
tu

re W
ork

- S
tudy o

f rope 
traw

ls 
and h

ig
h
 opening beam

 traw
ls.

- L
ab

o
rato

ry
 ex

p
erim

en
ts w

ith
 a b

a
tte

ry
 pow

ered u
n
d
erw

ater p
u

lse g
en

erato
r 

fo
r shrim

ps.

- C
om

pilation o
f a "L

ist 
o
f W

recks" 
fo

r fish
in

g
 g

ro
u

n
d

s.

- S
tudy on th

e 
au

to
m

atic 
feed

in
g
 system

 fo
r th

e fla
tfish

 g
rad

er.

- S
tu

d
ies about 

energy sav
in

g
 aboard fish

in
g
 v

e
ssels.

CANADA

(P
. 

J. 
G

. 
C

arro
th

crs)

T
he 

F
ederal 

R
esearch 

and 
R

esource 
S

ervices n
irae L

ora Lo 
in 

U
ii; 

N
ew

foundland 
R

egion 
rep

o
rts 

on 
tw

o 
se

le
c
tiv

ity
 ex

p
erim

en
ts, 

one 
T

or 
A

m
erican 

p
laice 

and 
y

ello
w

tail 
on 

G
rand 

B
ank 

using 
a
lte

rn
ate

 
h
au

ls 
w

ith 
uncovered 

codend 
and 

the 
o
th

er 
concerning

 
th

e 
"drying 

tw
ine" 

area 
on 

the 
back 

o
f 

cod 
trap

s. 
A

iso, 
a 

tech
n
iq

u
e 

has 
been 

developed 
to 

reco
n
stru

ct m
ath

em
atically

 
a 

p
o
p
u
latio

n
 

of 
A

tlan
tic 

salm
on 

fish
ed
 
a
t W

est 
G

reenland 
using 

th
e 

catch 
in 

tw
o 

sizes 
o
f g

ill­
n
et m

esh, 
fish

ed
 

co
n

cu
rren

tly
 w

ith 
equal 

e
ffo

rt. 
T

he 
experim

ental 
catch

 
is 

id
e
n
tifie

d
 

by 
com

parison w
ith 

th
e 

com
m

ercial 
catch

 
and 

m
o

rtality
 w

as 
ad

ju
sted

 
u
sing

 
ra

te
s 

fo
r 

P
acific 

salm
onids.

The 
N

ew
foundland 

P
ro

v
in

cial 
G

overnm
ent 

rep
o

rts 
on 

fiv
e 

p
ro

jects. 
A 

com
parative 

fish
in

g
 'tria

l 
betw

een 
a 

Y
ankee 36 

and 
Ivor 

C
h
risten

sen
 
sta

r bottom
traw

l 
in 

the 
S

tra
it 

of 
B

elle 
Isle 

fo
r 

5 
days 

in 
A

ugust on 
tw

o 
5
8
-ft 

(13 in)
v
essels 

of 
sim

ilar 
horsepow

er y
ield

ed
 

n
early

 
th

ree 
tim

es 
as 

m
uch 

catch
 

w
ildi 

the 
la

tte
r 

as 
w

ith 
the 

fo
rm

er. 
A 

tria
l 

w
ith 

bottom
 
lo

n
g
iin

es 
in 

H
arbour 

B
reton 

in 
N

ovem
ber-D

ecem
ber, 

com
paring 

spun 
nylon 

w
ith 

m
onofilam

ent 
gangings, 

y
ield

ed
 

47.5 
fish

 
per 

hundred 
hooks 

w
ith 

th
e 

la
tte

r 
as 

com
pared 

w
ith 

only 
19.1 

fo
r 

th
e 

fo
rm

er. 
T

rials 
in 

S
tra

it 
o
f B

elle Isle
 w

ith 
a rope-w

ing 
p

elag
ic 

traw
l

in 
co

n
tact w

ith 
th

e 
sea 

bed 
in 

22 
fm
 w

ater fo
r 

cod 
w

ere 
n
o
t 

su
ccessfu

l, 
even

though 
the 

n
et 

sounder 
in

d
icated

 
th

e 
n
et w

as 
behaving 

p
ro

p
erly

 
and 

even 
though 

cod w
ere 

being 
caught 

com
m

ercially w
ith 

bottom
 
traw

ls 
in 

the 
area. 

S
hip 

sounder 
traces 

did 
n
o
t 

show
 

in 
the 

n
et 

sounder, 
in

d
icatin

g
 
th

a
t 

fish
 w

ere 
av

o
id

in
g
 

the 
traw

l. 
An 

o
rig

in
a
l, 

lo
n
g
lin

e, 
h

o
o

k
-b

aitin
g
 

device 
has 

boeri 
dove I oped 

and 
proven 

e
ffe

c
tiv

e
 

fo
r 

sm
all 

fish
in

g
 

v
essels. 

Two 
S

co
ttish

 
v

essel;, 
in 

the 
B

O
-85 

ft 
(25 

m
) 

class 
w

ere 
ch

artered
 

to 
determ

ine 
the 

fe
a
sib

ility
 
o
f 

a 
S

co
ttish

 
sein

in
g
/ 

p
air 

traw
lin

g
 

o
p
eratio

n
 

in 
m

id
d

le-d
istan

ce 
w

aters. 
L

ocation 
of 

su
itab

le 
grounds 

is 
a 

fa
c
to

r.

The 
F

ederal 
F

ish
eries 

D
evelopm

ent B
ranch, 

M
aritim

es 
R

egion 
(H

alifax
) 

rep
o

rts 
on 

13 
p
ro

jects 
of 

in
te

re
st. 

S
quid 

jig
g

in
g
 

w
as 

conducted 
by 

autom
ated 

Japanese 
v
essels, 

both 
to
 

d
eterm

in
e 

seaso
n

al 
d
istrib

u
tio

n
 

and 
ex

ten
t o

f 
the 

sto
ck

s 
and 

to 
d
em

o
n
strate 

the 
tech

n
iq

u
e 

com
m

ercially. 
Tw

o 
C

anadian 
in

sh
o

re 
v
essels 

(12 m
) 

w
ere 

fitte
d
 

fo
r 

com
m

ercial 
dem

onstration 
and 

a 
m

id
-size 

v
essel 

(20-25 
m

) 
is 

to 
be 

fitte
d
 

to
 

prom
ote 

a 
C

anadian 
squid 

fish
ery

. 
P

air 
bottom

 
traw

lin
g
 w

ith 
ex

istin
g

 
in

sh
o
re 

v
essels w

as 
dem

onstrated 
in 

n
o

rth
ern

 
New B

runsw
ick, 

using 
n

ets 
tw

ice 
as 

larg
e 

as 
w

ould 
be 

tow
ed 

by 
a 

sin
g
le 

traw
ler 

of 
sim

ilar 
to

tal 
horsepow

er. 
P

air 
m

id-w
ater 

traw
lin

g
 

fo
r 

cap
elin

 
w

as 
trie

d
 
fo

r 
14 

days 
w

ith 
good 

catch 
re

su
lts. 

C
onsidering 

th
e 

high 
p
ercen

tag
e 

o
f 

fem
ales, 

com
m

ercial 
su

ccess 
w

ould 
depend 

on 
developm

ent o
f 

ro
e-cap

elin
 

food 
m

arket. 
The 

developm
ent 

and 
prom

otion 
of 

stern
 

drum
 

sein
in

g
 

continued w
ith 

the 
o
u
tfittin

g
 

o
f 

a 
4

4
-ft 

(13.5 
iii) 

C
ape 

B
reton 

v
essel 

w
ith 

n
ecessary

 
deck 

equipm
ent. 

The 
su

ccess 
o
f 

the 
m

ethod 
re

lie
s 

h
eav

ily
 

ori 
the 

in
cid

en
ce 

o
f schooled 

fish
. 

A 
4
2
-ft 

(13 
m

) 
N

orw
egian 

fib
e
rg

la
ss 

sjark
 
class 

v
essel 

has 
been 

fitte
d
 

w
ith 

a 
fu

ll 
sh

e
lte

r 
deck 

and 
com

plete, 
11000-hook 

M
ustad 

au
to

lin
e 

system
, 

m
aking 

it 
the 

sm
allest 

v
essel 

in 
the 

w
orld w

ith 
th

is 
fish

in
g

 
c
a
p

ab
ility

. 
It w

ill 
fish

 
com

m
ercially 

out 
o
f 

C
am

pobello 
Islan

d
 

and w
ill 

be 
used 

fo
r 

d
em

o
n
stration

 
elsew

here 
in 

th
e 

M
ari tim

es R
egion. 

A 
d

iesel-p
o
w

ered
, 

p
o
rtab

le



- 
3 -

b
la

st 
freezer 

has 
been 

dem
onstrated

 
in 

areas 
w

here 
su

itab
le 

e
le

c
tric

 
pow

er 
is 

n
o
t a

v
a
ila

b
le

. 
G

utting m
achines 

are 
being 

trie
d
 

on 
4
5
- to 

6
5

-ft 
(14 

to 
20 m

) 
in

sh
o
re 

v
essels 

in
 an 

e
ffo

rt 
to 

im
prove 

the 
q
u
ality

 
o
f 

lan
d
in

g
s. 

In 
the 

shrim
p 

fish
e
ry

, 
an 

onboard 
g
rad

er 
fo

r 
sep

aratin
g
 

shrim
p 

in
to
 

tw
o 

size 
groups 

has 
resu

lted
 

in a 
prem

ium
 
p

rice 
fo

r 
th

e 
larg

er 
shrim

p, 
h

o
ld

-ch
illin

g
 

u
n

its 
reduced 

ice 
consum

ption 
and 

freezer 
cap

ab
ility

 
is 

to 
be 

in
sta

lle
d

, 
and 

handling 
of 

the 
catch

 
by m

esh 
bags 

is 
an 

im
provem

ent 
over 

p
resen

t 
b

u
lk

-icin
g
 

p
ro

ced
u

res. 
T

his 
shrim

p 
p
ro

ject w
ill 

aiso
 

in
clu

d
e 

ev
alu

atio
n
 

o
f an 

au
to

m
atic 

co
o
k
er, 

trash
 

sep
arato

r 
and 

an 
au

to
m

atic, 
on-deck, 

b
la

st 
free

z
er. 

A 
p

ro
to

ty
p

e 
scallo

p
 

shucking m
achine 

has 
been 

dem
onstrated 

on 
sm

all 
scale 

and 
is 

to 
be 

developed 
on 

larg
er 

scale w
ith 

e
v
isc

e
ra

to
r. 

The 
au

to
m

atic 
ro

tary
 

seal 1 op 
m

eat w
asher 

is 
to 

be 
red

esig
n

ed
 

fo
r 

sm
aller 

v
essels. 

E
quipm

ent 
fo

r w
ashing 

and 
sp

read
in

g 
d

u
lse 

fo
r 

im
proved 

p
ro

d
u

ct 
q

u
ality

 
is 

being 
developed. 

D
evelopm

ent of 
onshore 

unloading 
equipm

ent 
(1000 

lb
 

= 
450 

kg 
cap

acity
) 

su
itab

le 
fo

r 
lo

cal 
fab

ricatio
n

 
is 

under w
ay. 

Irish
 

m
oss 

rak
er 

design 
is 

being 
im

proved 
to 

d
ecrease 

reso
u
rce 

dam
age 

w
ith

o
u

t 
reducing 

p
ro

d
u
ctiv

ity
. 

F
ish 

handling 
techn

iq
u

es 
fo

r 
b
e
tter 

• 
fish

 
q
u
ality

 
from

 
in

sh
o

re 
b
o
ats 

are 
being 

developed 
by 

a 
perm

anent, 
in

su
lated

, 
fib

e
rg

la
ss 

hold 
(30000 

lb
 

= 
13.6 

t 
cap

acity
) 

w
ith 

rem
ovable w

orking 
deck, 

cargo 
n

et 
bags 

(1000 
lb 

= 
450 

kg 
cap

acity
) 

and 
onboard w

eighing. 
A 

second 
design 

in
v
o
lv

es 
a 

rem
ovable 

fib
e
rg

la
ss 

com
partm

ent 
o
f 

5000 
lb 

= 
2.3 

t 
to 

7000 
lb 

=
3.2 

t 
cap

acity
. 

■

The 
F

ederal 
R

esource 
B

ranch, 
M

aritim
es 

R
egion 

(S
t. 

A
ndrew

s) 
is 

developing 
im

proved 
fish

-sto
ck
 

survey 
tech

n
iq

u
es. 

For 
aco

u
stic 

survey m
ethods, 

targ
et 

stren
g
th

s 
of 

in
d
iv

id
u
al 

h
errin

g
, 

groups 
o
f 

h
errin

g
 
a
t 

high 
d

en
sity

 
in 

c
a
p
tiv

ity
 

and 
groups 

of 
cap

elin
 

in 
cages 

have 
been 

q
u
an

tified
. 

S
in

g
le 

p
u

lses w
ere 

recorded
 

to
 

study 
v
arian

ce 
and 

confidence 
in 

m
easurem

ents. 
A 

new
 

hardw
are 

system
 

in
v

o
lv

ing
 

m
icro

p
ro

cesso
rs 

and 
dual 

beam
 
tran

sd
u

cers 
has 

been 
co

n
stru

cted
, 

but 
scheduled 

tria
ls 

have 
been 

fru
stra

ted
 

by 
lack 

o
f fish

. 
T

echniques 
fo

r 
photographic 

tru
th

in
g
 

of aco
u

stic o
b
serv

atio
n
s 

and 
spaw

n 
surveys 

from
 

a 
tow

ed, 
sea-bed 

referen
cin

g
 

v
eh

icle 
co

n
tin

u
e 

to 
be 

developed 
w

ith 
prom

ising 
re

su
lts.

New 
in

stru
m

en
tatio

n
 

fo
r 

survey 
traw

l 
m

ensuration 
has 

been 
c
alib

rate
d

, 
given 

sea 
tria

ls 
and 

used 
fo

r 
som

e 
m

easurem
ents, 

but 
fu

rth
er 

developm
ent and 

dc-bugging 
are 

req
u
ired

. 
A 

rev
ised

 
C

anadian 
stan

d
ard

 
fo

r 
fish

in
g
 

g
ear 

te
x
tile

s, 
in

co
rp

o
rat­

ing 
featu

res 
o
f relev

an
t 

ISO
 

S
tan

d
ard

s, 
is 

being 
developed.

T
he 

F
ederal 

R
esearch 

B
ranch, 

Q
uebec 

R
egion, 

rep
o
rts 

tw
o 

p
ro

jects 
related

 
to 

m
anagem

ent 
(husbandry) 

o
f 

the 
fish

ery
 
reso

u
rce. 

The 
fe

a
sib

ility
 

of 
using 

sm
al 1-v

e
sse

l, 
ich

th
y
o
p
lan

k
to

n
 

surveys 
fo

r 
spaw

ning 
biom

ass 
estim

ates 
of 

n
ear­

sh
o

re, 
dem

ersal-spaw
ning, 

sp
ecies, 

p
a
rtic

u
la

rly
 
h

errin
g

, 
is 

being 
in

v
estig

ated
 

as 
p

o
ssib

ly
 

being m
ore 

p
recise 

and 
less 

expensive 
than 

stan
d
ard

, 
area-b

ased 
su

rv
ey

s 
w

ith 
larg

er 
v

essels. 
A

t 
le

a
st, 

th
ese 

new
 

surveys 
w

ill 
com

plem
ent 

the 
o

ffsh
o

re 
su

rv
ey

s. 
T

he 
use 

of 
a
e
ria

l 
su

rv
ey

s, 
in

v
o
lv

ing
 

both 
v
isu

al 
counts 

and 
scale 

photography, 
are 

being 
in

v
estig

ated
 

as 
a 

m
eans 

fo
r 

assessin
g
 

the 
fish

in
g
 
e
ffo

rt 
in 

the 
d
isp

ersed
, 

fix
ed

-g
ear, 

co
astal 

fish
e
rie

s, 
sp

e
c
ific

ally
 

fo
r 

h
errin

g
 
a
t 

p
resen

t.

The 
G

reat 
L

akes 
B

iolim
nology 

L
aboratory 

in 
O

n
tario 

co
n

tin
u

es 
to 

in
v
estig

ate 
aco

u
stic 

tech
n

iq
u

es 
fo

r 
stu

d
y
in

g
 

fresh
w

ater 
fish

e
rie

s. 
Few

 
problem

s 
a
rise 

w
ith 

p
elag

ic 
p

o
p
u
latio

n
s, 

b
u
t o

b
serv

atio
n
s 

o
f 

b
en

th
ic 

com
m

unities 
are 

ad
v
ersely

 
affected

 
by 

so
ft-b

o
tto

m
 resp

o
n
ses. 

The 
fib

re
-o

p
tic

, 
CRT 

v
isico

rd
er 

is 
being 

used 
to 

a
ssist 

d
ata 

in
te

rp
re

ta
tio

n
. 

A
coustic 

and 
co

n
v
en

tio
n
al 

fish
in

g
 

m
ethods 

(traw
l 

and 
g

ili n
et) 

are 
being 

used 
to 

ch
aracterize 

a 
fish

ery
 

in 
a 

stu
d

y 
of 

response 
to 

n
u

trie
n

t 
co

n
tro

l 
m

easures.
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H
ydroacoustic 

tech
n

iq
u

es 
co

n
tin

u
e 

to 
be 

used 
ex

ten
siv

ely
 

from
 

the 
B

io
lo

g
ical 

S
tatio

n
 

in 
N

anaim
o 

fo
r 

fish
-sto

ck
 

assessm
en

t. 
An 

o
rig

in
a
l, 

fu
lly

 
p
o
rtab

le, 
echo 

co
u

n
ter 

is 
used 

fo
r 

salm
on 

sm
olt 

in 
lak

es 
and 

an 
o
rig

in
al, 

sem
i­

p
o
rtab

le, 
echo 

in
teg

ra
tio

n
, 

m
icro

-p
ro

cesso
r 

system
 
is 

used 
fo

r 
larg

e-scale 
m

arine 
biom

ass 
estim

atio
n
s.

Mo 
rep

o
rts 

w
ere 

receiv
ed
 

from
 

th
e 

P
ro

v
in

cial 
G

overnm
ents' o

f 
N

ova 
S

co
tia,

New B
runsw

ick 
o
r Q

uebec, 
nor 

from
 

th
e 

F
ederal 

P
acific 

In
d
u
strial 

D
evelopm

ent 
B

ranch, 
even 

though 
it 

is 
know

n 
th

a
t 

th
ey sponsor 

p
ro

jects 
of 

in
te

re
st 

to 
the 

C
om

m
ittee.

P
o

ly
eth

y
len

e 
and 

nylon 
co

n
tin

u
e 

as 
the 

dom
inant 

n
ettin

g
 
m

a
te

ria
ls, 

although 
accu

rate 
estim

ates 
o
f 

p
ercen

tag
es 

are 
n
o
t a

v
a
ila

b
le

. 
M

ost 
traw

l 
codends, 

m
id­

w
ater 

traw
ls, 

g
ili n

ets 
and 

sein
es 

are 
n

y
lo

n. 
T

he 
forw

ard 
panels 

of 
bottom

 
traw

ls 
are 

m
ore 

freq
u
en

tly
 

p
o
ly

eth
y
len

e 
than 

nylon 
fo

r 
reaso

n
s 

of 
co

st and 
h
an

d
lin

g
. 

L
onglines 

are 
predom

inantly 
nylon. 

F
ish

in
g
 
e
ffo

rt m
easures 

fo
r 

sh
e
llfish

 
are 

of 
in

te
re

st, 
alth

o
u
g
h
 
little

 
research

 
in
 
th

is 
area 

has 
been 

done. 
S

e
le

ctiv
ity

 
experim

ents 
have 

been 
d

irected
 

to 
sp

e
cific

 
problem

s 
related

 
to 

reso
u
rce 

m
anagem

ent 
(reg

u
latio

n
s) 

and 
have 

been 
re

stric
te

d
 

to 
m

aterials 
cu

rren
tly

 
in 

com
m

ercial 
u
se. 

T
here 

are 
no 

fish
-cap

tu
re 

technology 
p
ro

jects 
d

irected
 

to 
developing

 
co

u
n

tries 
and 

no 
research

 
on 

new
 

types 
of 

n
ettin

g
 
y
arn

. 
D

evelopm
ent 

o
f 

a 
new

 
C

anadian 
stan

d
ard

 
on 

fish
in

g
 

gear 
te

x
tile

s 
has 

alread
y
 

been 
m

entioned.

F
ish

eries D
evelopm

ent D
iv

isio
n

, 
P

a
c
ific R

egion 
(R

.H
. 

M
cllw

aine)

T
he 

F
ish

eries 
D

evelopm
ent 

D
iv

isio
n
 

(fo
rm

erly
 

In
d
u
strial 

D
evelopm

ent 

D
iv

isio
n
) 

o
f 

th
e 

P
a
c
ific 

R
egion, 

carried
 

o
u
t 

a 
num

ber 
of 

p
ro

jects 
of 

in
te

re
st 

to
 

th
e 

C
om

m
ittee.

W
ork 

continued 
on 

th
e 

developm
ent 

o
f 

a 
p
ro

to
ty

p
e 

com
bination 

m
idw

ater/ 

bottom
 

traw
l 

door 
w

hich 
is 

cam
bered w

ith 
an 

asp
ect 

ra
tio

 
o
f 

1
.3

, 
has 

rem
ovable w

eig
h
ts, 

and 
a 

fu
lly

 
ad

ju
stab

le 
tow

 
p
la

te
. 

W
arp 

ten
sio

n
 

m
eters 

w
ere 

co
n
stru

cted
 

and 
tested

 
fo

r 
use 

in 
ex

p
erim

en
tal 

w
ork.

F
u
rth

er 
developm

ent 
of. the 

rope 
traw

l 
is 

co
n
tin

u
in

g
 w

ith 
replacem

ent 

o
f w

ire 
and 

n
o
n
-sp

1iceab
1e 

ropes 
by 

sp
liceab

le 
ropes 

to 
reduce 

co
n

stru
ctio

n
 

co
sts 

and 
im

prove ease 
o
f 

h
an

d
lin

g
. 

W
ork 

has 
been 

started
 

on 
th

e 
developm

ent 
of 

an 
escape 

m
echanism

 
fo

r 
lo

st 
b
lack

 
cod 

trap
s.

In 
th

e 
area 

o
f 

ex
p
lo

rato
ry
 
fish

in
g

, 
a 

p
ro

ject w
as 

carried
 

o
u
t 

to
 ex

p
lo

re 

fo
r 

ro
ck

fish
 

and 
d
em

on
strate 

th
e 

c
a
p
ab

ility
 

of 
the 

M
ustad 

A
u
to

lin
e 

S
ystem

 

fo
r 

th
ese 

sp
ecies 

on 
hard 

bottom
 

grounds 
on 

the W
est 

C
oast 

o
f 

the 
Q

ueen 

C
h
arlo

tte 
Islan

d
s.

D
enm

ark

(P
. 

K
annew

orff)

N
o w

ork h
as heeri c

a
rrie

d
 o

u
t 

in
 1979«
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F
in

lan
d

(V
o 

S
jS

blom
 and M

„ 
T

orm
ä)

G
e
n
e
ra

l

N
o 

m
a
jo

r 
c
h
a
n
g
e
s 

in
 

th
e
 

in
fo

rm
a
tio

n
 

on 
m

a
te

ria
ls
 

u
se

d
in
 
n
e
ts 

re
p
o
rte

d
 
to
 
A

d
m

in
istra

tiv
e
 

R
e
p

o
rt 

1
9

7
7

.

W
ä
rtsilä

 
F

ish
in

g

- 
F

u
ll 

s
c
a
le
 

e
x

p
e
rim

e
n

ts 
in
 
tra

w
lin

g
 

in
 
ic

e
 
c
o
n
d
itio

n
s 

o
n

b
o

a
rd
 
th

e
 
F

in
n
ish

 
ic

e
-o

p
e
ra

tin
g
 
tra

w
le

r 
"
J
ä
rv

s
a
a
r"

.

-  
M

o
d
el 

te
s
ts
 

fo
r 

tra
w

lin
g
 

u
n
d
e
r 

th
e
 

ic
e
 

in
 
d
iffe

re
n
t 

ic
e
 
c
o
n
d
itio

n
s 

w
ere 

s
ta

rte
d
.

- 
M

o
d

el 
te

s
ts
 

an
d
 
fu

ll 
sc

a
le
 

e
x

p
e
rim

e
n

ts 
fo

r 
u
sin

g
 

"
W

ä
rtsilä

 
A

ir 
B

u
b

b
lin

g
 

S
y
stem

" 
(W

A
B

S) 
fo

r 
c
le

a
n
in

g
 

th
e
 
a
ft 

a
re

a
 

fro
m
 
ic

e
 

to
 
o
b
ta

in
 

ic
e
fre

e
 

su
rfa

c
e
 

fo
r 

sh
o

o
tin

g
 

an
d
 
h
a
u
lin

g
 
th

e
 

n
e
ts

.

- 
M

o
d

el 
te

s
ts
 

fo
r 

o
p
tim

a
l 

s
itu

a
tio

n
 
o
f 

so
n
a
r 

in
 

ic
e

 
o
p
e
ra

tin
g
 

fis
h
in

g
 
v
e
s
s
e
ls

.

- 
T

he 
d

e
sig

n
 
o

f 
th

e
 
y
e
a
r-ro

u
n
d
 
o

p
e
ra

tin
g
 
k
r
ill 

fa
c
to

ry
 

tra
w

le
r 

w
as 

s
ta

rte
d
.

- 
In

te
rn

a
tio

n
a
l 

c
o
-o

p
e
ra

tio
n
 

in
 
d
e
sig

n
in

g
 
th

e
 
fe

a
s
ib

le
 

e
q
u
ip

m
e
n
t 

fo
r 

p
ro

c
e
ssin

g
 
k
r
ill 

in
to
 

p
e
e
le

d
 
k

r
ill, 

m
in

ced
 
k

r
ill, 

k
r
ill 

m
eal 

an
d
 
k
r
ill 

o
il.

F
rance

(j.C
. 

B
rabant)

G
h

alu
ts 

:

L
es ch

alu
ts de 

fond 
à 2 

faces 
so

n
t u

tilisé
s 

pour 
la

 pêche 
tra

d
itio

n
n
e
lle

 
su

r 
le
 fond.

L
es ch

alu
ts de 

fond 
à 4 

faces, 
avec une 

en
têtu

re 
en m

ailles 
de 

800 mm 
su

r 
le
 d

essu
s 

e
t 

le
s cô

tés 
e
t 400 mm 

en d
esso

u
s, 

so
n

t 
trè

s répandus 
en M

é­
d
ite

rra
n

ée
 

où 
la
 p

u
issan

ce m
o
trice des c

h
a
lu

tie
rs e

st 
lim

itée
 

à 430 
ch.

L
e ch

alu
tag

e 
en boeuf 

se 
p
o
u
rsu

it 
dans 

to
u
tes le

s 
rég

io
n
s 

e
t 

p
eu

t d
u
rer 

to
u
te 

l'an
n
ée.

U
ne m

éthode de ch
alu

tag
e u

tilisa
n
t 4 

panneaux 
(2 classiq

u
es 

su
r 

le
 

fond 
e
t 

2 
p
e
tits p

élag
iq

u
es 

su
r le

s 
b
ras 

su
p
érieu

rs) 
s'e

st développée à p
a
rtir 

d
'E

tap
ies 

v
ers 

la
 cô

te A
tlan

tiq
u
e. 

C
e 

systèm
e 

perm
et de 

tra
în

e
r un ch

alu
t 

pé­
lag

iq
u
e 

avec 
des 

longues 
fo

u
rch

es 
e
t de 

p
asser au ch

alu
tag

e 
de 

fond 
sans 

changer 
de 

panneaux.

U
n ch

alu
t de 

fond 
à 4 

faces 
e
t 

à grande o
u
v
ertu

re 
v

e
rtic

a
le
 dont 

la
 

face 
su

p
érieu

re 
e
t 

la
 m

o
itié 

des 
faces de co

té 
e
st 

en 800 m
m

, 
a
lo

rs 
que 

la 
p
a
rtie 

in
fé

rie
u
re 

e
st 

en 200 m
m

, 
a été 

essay
é 

en M
éd

iterran
ée.
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U
ne 

cam
pagne de p

ro
sp

ecció
n
 e

t 
d
’e

ssa
is de 

ch
alu

ts de 
rond 

e
t p

élag
iq

u
e 

(pour 
le
 k

rill) 
a eu lie

u
 au m

ois d
’o

cto
b

re 
e
t novem

bre 
1979 dans 

le
s 

p
arag

es 
des 

île
s X

erguelen.

U
ne m

issio
n
 fran

co
-allem

an
d

e 
dans la

 M
anche 

à bord du 'S
olea* a perm

is 
d
’é

ta
b
lir 

des 
com

paraisons 
en

tre un ch
alu

t 
à co

rd
es 

allem
and e

t 
un ch

alu
t 

p
élag

iq
u

e 
à 

trè
s grandes m

ailles 
fra

n
ça

is.

U
ne m

issio
n
 com

plém
entaire 

en m
er B

altiq
u
e 

e
st 

prévue pour 
le
 m

ois 
de 

ju
in

.

C
halut s 

sé
le

c
tifs 

:

P
our 

sép
arer la

 lan
g
o
u
stin

e du p
o

isso
n

, 
un d

isp
o
sitif 

sé
le

c
tif adap­

tab
le 

su
r 

le
s 

ch
alu

ts 
trad

itio
n
n
e
ls 

a é
té 

te
sté

 
: 

l'am
o
rce 

e
t 

la
 poche 

o
n
t 

scind
é lo

n
g
itu

d
in

alem
en

t 
p

ar 
la
 m

ise 
en p

lace 
d
'u

n
e nappe 

h
o
rizo

n
tale. 

L
es 

p
rem

iers 
ré

su
lta

ts 
so

n
t en

co
u
rag

ean
ts.

S
é
lec

tiv
ité 

:D
es 

ex
p
érien

ces 
à la

 m
er o

n
t m

ontré 
que 

le
 
facteu

r de 
sé

le
c
tiv

ité
 des 

lan
g
o
u

stin
es é

ta
it 

trè
s peu d

iffé
re

n
t 

pour le
s 

poches 
en polyam

ide 
e
t 

c
e
lle

s 
en p

o
ly

éth
y
lèn

e. 
P

ar a
ille

u
rs, 

il 
ex

iste une 
re

la
tio

n
 en

tre 
le
 
facteu

r 
de 

sé
le

c
tiv

ité
 

et 
le
 d

iam
ètre 

du fond de ch
alu

t 
c
'e

st-à
-d

ire
, 

l'im
p

o
rtan

ce de 
la
 p

rise
 
accesso

ire 
du p

o
isso

n
.

Senne 
:

T
rad

itio
n

n
ellem

en
t dans 

le G
olfe 

de G
ascogne, 

la
 

sard
in

e 
e
st 

cap
tu

rée 
à l'a

id
e
 de 

senne 
de 

250 
à 

300 m de 
longueur 

et 
S0 m de 

ch
u
te 

th
éo

riq
u

e. 
D

es 
m

esures, 
au co

u
rs de pêches com

m
erciales, 

o
n
t m

ontré 
que 

la
 

ch
u

te 
p
ratiq

u
e 

é
ta

it de 
22 

à 24 m 
; 

le
s 

v
ite

sse
s de 

ch
u

te 
é
ta

ie
n
t 

trè
s v

a
riab

le
s, 

de 
10 

à 
20 m 

p
ar m

inute 
selo

n
 le

s 
co

n
d
itio

n
s de m

anoeuvres. 
•

P
our 

l'é
tu

d
e
 du com

portem
ent des 

grandes 
sennes 

à thon u
tilisé

e
s 

en 
A

friq
u

e, 
des m

aq
u
ettes 

au 1/40 
o
n
t 

été 
ré

a
lisé

e
s 

e
t 

te
sté

e
s 

en p
iscin

e.

P
anneaux 

:

L
es panneaux rectan

g
u

laires 
p
lan

s 
en b

o
is 

so
n
t m

oins u
tilisé

s 
et 

rem
­

p
lacés p

ar 
des 

panneaux m
étalliq

u
es de 

d
iv

ers 
ty

p
es.

B
assin d

'e
ssa

is 
:

U
ne 

étu
de 

co
n

jo
in

te 
en

tre 
la
 F

rance 
e
t 

le
 

Q
uébec 

a débuté 
pour 

la
 

ré
a
lisa

tio
n
 d

'u
n
 b

assin
 d

'e
ssa

is dans ce d
ern

ier 
pays.

./ ...
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F
ils 

:

La ré
tra

c
tio

n
 des 

fils
 en polyam

ide ap
rès usage gêne 

le
s 

pêcheurs 
qui 

se 
tro

u
v

en
t 

de 
ce 

fa
it 

facilem
en

t 
en 

in
frac

tio
n
 lo

rs 
d
'u

n
 co

n
trô

le du m
ail­

lag
e des 

cu
is de 

ch
alu

t. 
L

es p
êch

eu
rs de 

lan
g
o
u
stin

es 
o
n
t dem

andé 
la
 créatio

n
 

d
'u

n
 lab

el 
c
e
rtifia

n
t 

la
 

co
n
fo

rm
ité du m

aillag
e 

ach
eté 

aux rég
lem

en
tatio

n
s 

en v
ig

u
eu

r. 
La 

so
lu

tio
n
 

sem
ble 

p
lu

tô
t 

dans 
l'a

m
é
lio

ra
tio

n
 de 

la
 d

é
fin

itio
n
 des 

co
n
d
itio

n
s de m

esure 
et 

dans 1
'in

fo
rm

atio
n
 des 

pêcheurs 
su

r 
le

s 
q
u
alités 

des 
file

ts
 m

is 
en v

en
te.

E
n F

ran
ce, 

le
s ch

alu
ts e

t 
le

s 
sennes 

sont 
ré

a
lisé

s avec des 
fils

 PA
. 

C
ependant, 

l'u
sag

e du PS 
se développe pour d

es p
ièces 

de 
ch

alu
t de 

fond e
t 

pour des 
cu

is de 
ch

alu
t 

afin
 d

'é
v
ite

r 
la
 ré

tra
c
tio

n
 du PA

.

E
cho-in

té
g
ra

tio
n

.

En ju
in
 

1979j 
une 

cam
pagne de 

8 
jo

u
rs a é

té
 effectu

ée p
ar le

 n
/o
 

"T
h
alassa" 

avec 
pour 

o
b

je
c
tif p

rin
cip

al 
l'étalo

n
n
ag

e de l'en
sem

b
le d

'éch
o
-in

tég
ratio

n
. 

La c
alib

ra
tio

n
 

su
r d

es p
o
isso

n
s v

iv
an

t 
en cage a é

té
 m

enée 
su

r le
s esp

èces su
iv

an
tes 

: 
an

ch
o

is, 
m

aquereaux e
t ch

in
ch

ard
s.

E
n ju

ille
t 

1979, 
le
 n

/o
 

"T
h
alassa" 

a égalem
ent p

a
rtic

ip
é
 à la

 cam
pagne in

tern
atio

n
ale 

d
'év

alu
atio

n
 d

es sto
ck

s de h
aren

g
s dans la

 d
iv

isio
n
 Ila

.

C
oopération avec le

s pays en v
o

ie de développem
ent.

E
n T

u
n
isie, 

d
es m

esures 
o
n
t é

té
 effectu

ées su
r des sen

n
es à th

o
n
 de ty

p
e 

esp
ag

n
o
l. 

P
ar a

ille
u

rs, 
d
es p

lan
s de ch

alu
ts o

n
t é

té fo
u

rn
is pour des p

ro
je

ts FAO 
dans ce m

êm
e pays.

G
erm

an D
em

ocratie R
e-public

(H
.J. 

F
isch

er)

T
he 

developm
ent 

o
f a new

 g
en

eratio
n
 o

f m
id-w

ater rope 
traw

ls fo
r d

iffe
re

n
t 

ty
p
es 

o
f fish

in
g
 v

essels w
ith

 elo
n
g
ated ro

p
e p

a
rts h

as been su
ccessfu

lly
 fin

ish
e
d
. 

T
hese 

re
su

lts 
ju

stify
 th

e ap
p
licatio

n
 o

f th
ese traw

ls 
in

 com
m

ercial fish
in

g
.

T
he 

developm
ent 

o
f m

id
-w

ater p
a
ir-tra

w
ls fo

r high-pow
ered stern

 traw
lers u

sin
g
 ro

p
es 

in
 

th
e fro

n
t 

p
a
rt 

o
f th

e traw
l h

as been fin
ish

e
d
. 

T
hey proved to

 be v
ery

 su
ccessfu

l 
w

hen fish
in

g
 fo

r b
lu

e w
h
itin

g
 in

 th
e N

orth A
tla

n
tic and receiv

ed
 b

e
tte

r re
su

lts 
th

an
 tw

o 
sin

g
le traw

lers, 
m

ainly a
t co

n
cen

tratio
n

s 
o
f low

 d
en

sity
.

T
he 

developm
ent o

f a bottom
 shrim

p traw
l to

 be used on traw
lers up to

 1 
700 H

P
h
as been co

m
p
leted

. A
t p

resen
t 

it 
is used

 in
 com

m
ercial fish

in
g
. 

F
u

rth
er im

provem
ents

u
sin

g
 u

n
d

erw
ater o

b
serv

atio
n
 m

odule 
are planned fo

r 1980.

In
v
estig

atio
n
s 

co
n

cern
in

g
 th

e 
a
p
p
lic

a
b
ility

 o
f ro

p
es 

in
 th

e n
et p

a
rt 

o
f bottom

 traw
ls 

have n
o
t 

show
n fin

a
l re

su
lts. 

T
hese 

ex
p
erim

en
ts w

ill be co
n
tin

u
ed

 in
 1980.

D
ifferen

t v
a
ria

n
ts 

o
f g

u
id

in
g
 ro

lls and b
lo

ck
s fo

r w
arps w

ith
 a hardened su

rface w
ere 

te
sted

 
in
 o

rd
er to

 red
u

ce w
ear and te

a
r o

f th
e ro

lls 
th

em
selv

es and o
f th

e w
arps.. T

hese 
in

v
e
stig

atio
n

s w
ill be 

fu
rth

e
r co

n
tin

u
ed

.
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F
u

rth
er in

v
estig

atio
n
s 

co
n

cern
in

g
 th

e fish
 b

eh
av

io
u

r re
la

tin
g
 to

 
d

iffe
re

n
t 

ty
p

es 
o
f traw

ls u
sin

g
 u

n
d
erw

ater o
b
serv

atio
n
 m

odule w
ere 

carried
 o

u
t. 

T
he 

o
b
tain

ed
 

re
su

lts 
sto

red
 on v

id
eo

-tap
e 

are p
resen

tly
 b

ein
g
 p

ro
cessed

.

N
early a

li 
fish

in
g
 g

ear used 
in
 1979 

in
 "the 

fish
e
ry

 o
f th

e 
G

erm
an D

em
ocratic 

R
epublic 

w
ere m

ade 
o
f polyam

ide fib
re

s 
(M

u
lti-filam

en
t, 

fin
en

ess 
188 tex

 and 94 te
x
).

G
erm

any, 
F

ed
eral R

ep
u

b
lic 

of

(H
. 

B
ohl)

T
he 

en
o

rm
o

u
s 

ris
e
 

in
 
fu

e
l 

p
ric

e
s
 
a
ffe

c
ts
 

th
e
 
fis

h
e
rie

s
 

o
f 

th
e
 

F
e
d

e
ra

l 
R

e
p

u
b

lic
 

m
o
re 

s
e
rio

u
s
ly
 

th
a
n
 

th
o
se
 

o
f 

m
any 

o
th

e
r 

c
o
u
n
trie

s
. 

T
h
is 

is
 

d
u
e 

to
 

th
e
 
fa

c
t 

th
a
t 

th
e
 

G
erm

an 

fis
h
e
rie

s
 

a
re
 

a
lm

o
st 

e
n
tire

ly
 
b
a
se

d
 

o
n
 
tra

w
lin

g
 

w
h
ich
 
is

 

know
n 

to
 

b
e 

a 
v

e
ry
 

e
n
e
rg

y
-c

o
n
su

m
in

g
 
fis

h
in

g
 

m
e
th

o
d

. 
T

h
e
re

­

fo
re

, 
re

se
a
rc

h
 

w
as 

c
o
n
c
e
n
tra

te
d
 

o
n
 

o
n

e 
h
an

d
 

o
n
 

th
e
 

d
e
v

e
lo

p
­

m
en

t 
o
f 

tra
w

lin
g
 

te
c
h
n
iq

u
e
s 

a
llo

w
in

g
 

a 
re

d
u

c
tio

n
 
o
f 

fu
e
l 

c
o
n
su

m
p
tio

n
 

an
d
 

o
n
 

th
e
 

o
th

e
r 

o
n
 

th
e
 

in
tro

d
u
c
tio

n
 

o
f 

a
p
p
ro

p
ria

te
 

"n
ew

" 
c
a
tc

h
in

g
 
m

eth
o

d
s 

n
o

t 
y
e
t 

a
p
p
lie

d
 
in
 

G
erm

an 
fis

h
e
rie

s
 

to
 

a 
g
re

a
t 

e
x
te

n
t, 

e
.g

. 
D

a
n

ish
 

se
in

e
 

an
d
 
p
a
s
s
iv

e
 

g
e
a
r 

(s
e
t­

n
e
ts

, 
lo

n
g

lin
e
s
, 

tra
p
s
).

A
s 

to
 

tra
w

lin
g
, 

re
se

a
rc

h
 

w
o
rk
 

w
as 

d
e
a
lin

g
 
w

ith
 

ro
p
e
 

tra
w

ls
, 

th
e
 

u
se
 

o
f 

w
h

ich
 

sa
v

e
s 

e
n

e
rg

y
 
a
s 

a 
c
o
n
se

q
u
e
n
c
e
 

o
f 

th
e
ir 

re
la

tiv
e
ly
 

lo
w
 

to
w

in
g
 
re

s
is

ta
n

c
e
. 

In
 

1
9

7
9

, 
in
 

th
e
 

m
id

w
a
te

r, 

tra
w

l 
ty

p
e
s 

w
ith
 

e
x

tre
m

e
ly
 

lo
n

g
 

ro
p
e
 

s
e
c
tio

n
s
 

a
n
d
, 

n
e
a
r 

th
e

 

b
o

tto
m

, 
ty

p
e
s 

h
a
v
in

g
 

c
h
a
in

s 
in

s
te

a
d
 

o
f 

ro
p
e
s 

in
 

th
e
 

lo
w

e
r 

p
a
n
e
l 

w
ere 

s
u
c
c
e
s
s
fu

lly
 
te

s
te

d
. 

F
u
rth

e
rm

o
re

, 
a 

tra
w

l 
w

ith
 

e
x

tra
o

rd
in

a
ry
 
la

rg
e
 

m
esh

es 
in
 

th
e
 

fo
re

n
e
t 

(F
re

n
c
h
 
o

rig
in

) 

w
as 

co
m

p
ared

 
w

ith
 

ro
p
e
 

tra
w

ls
. 

T
h
is 

n
e
t 

c
o

n
s
tru

c
tio

n
 

w
as 

fo
u
n
d
 

to
 

b
e 

m
o
st 

fa
v
o
u
ra

b
le
 

w
ith

 
re

s
p
e
c
t 

to
 
its

 
v

e
ry
 

lo
w

 

to
w

in
g
 
re

s
is

ta
n
c
e
, 

b
u

t 
it 

w
as 

n
o

t 
s
u
ita

b
le
 
fo

r 
se

m
ip

e
la

g
ic

 

tra
w

lin
g
. 

- 
F

o
r 

th
e
 
f
ir

s
t 

tim
e
, 

ro
p
e
 

tra
w

ls 
c
o

u
ld
 
a
is

o
 

b
e 

e
ffic

ie
n
tly

 
u
se

d
 

in
 
p

a
ir-tra

w
lin

g
.

T
he 

e
x

p
e
rim

e
n

ts 
w

ith
 

an
 
e
le

c
trifie

d
 
f
la

t-
f
is

h
 

b
eam

 
tra

w
l 

w
ere 

c
o
n
tin

u
e
d
. 

A
p
a
rt 

fro
m
 
its

 
p
ro

te
c
tiv

e
 

e
ffe

c
t 

o
n
 

u
n
d
e
r­

s
iz

e
d
 
fis

h
 

an
d
 

b
o
tto

m
 

fa
u

n
a
, 

th
is
 

g
e
a
r 

c
o
n
trib

u
te

s
 

m
a
rk

e
d
ly

 

to
 

th
e
 

re
d
u
c
tio

n
 

o
f 

e
n
e
rg

y
. 

W
h
ilst 

p
re

v
io

u
s 

tr
ia

ls
 

m
a
in

ly
 

aim
ed
 
a
t 

th
e
 

c
a
p

tu
re
 

o
f 

s
o
le

, 
re

c
e
n

tly
 

th
e
 
p
la

ic
e
 
is
 

th
e

 

c
h
ie

f 
o

b
je

c
t 

o
f 

e
le

c
tric

 
fis

h
in

g
.
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F
irs

t 
ste

p
s 

w
ere 

m
ade 

to
 

fu
rth

e
r 

th
e
 

in
tro

d
u
c
tio

n
 

o
f 

se
in

in
g

 
■

(D
an

ish
 

s
e
in

e
) 

in
to
 

th
e
 

G
erm

an
 
fis

h
e
ry
 
b
e
c
a
u
se
 

o
f 

th
e
 
re

la
tiv

e
­

ly
 

lo
w
 
e
x

p
e
n

d
itu

re
 

o
f 

e
n

e
rg

y
 
re

q
u
ire

d
 
fo

r 
th

is
 

fis
h
in

g
 

m
eth

o
d

.

E
v

en
 

m
o
re 

d
ra

s
tic

a
lly

 
th

e
 

c
o
n
su

m
p
tio

n
 

o
f 

fu
e
l 

c
a
n
 

h
e 

re
d
u
c
e
d

 

b
y
 
th

e
 

u
se
 

o
f 

p
a
s
s
iv

e
 

g
e
a
r. 

P
re

p
a
ra

to
ry
 

w
o
rk
 

w
as 

d
o

n
e 

in
 
o

rd
e
r 

to
 

in
v
e
s
tig

a
te
 

th
e
 
a
p
p
lic

a
b
ility

 
an

d
 
re

n
ta

b
ility

 
o
f 

s
e
t-n

e
t 

an
d
 
lo

n
g

lin
e
 
fis

h
in

g
 
c
a
rrie

d
 

o
u
t 

w
ith
 

th
e
 

a
id
 
o
f 

m
o
d
ern

 
d
eck

 
e
q
u
ip

m
e
n

ts 
(n

e
t 

an
d
 
lin

e
 

h
a
u

lin
g
 
d
e
v
ic

e
s
).

F
o

r 
th

e
 

c
a
p

tu
re
 

o
f 

G
rey

 
M

u
lle

ts 
w

h
ich

 
o
c
c
u
r 

sin
c
e
 

som
e 

y
e
a
rs 

in
 

th
e
 

G
erm

an 
w

a
d
d
e
n
-se

a
, 

g
ill-n

e
ts
 

m
ade 

o
f 

p
o
ly

a
m

id
e
 
m

o
n
o
fil­

am
en

t 
p

ro
v

e
d
 
a
g
a
in
 

m
o

st 
s
u
ita

b
le

. 
T

he 
e
x

p
e
rim

e
n

ts 
in
 

1
9

7
9
 

w
ere 

h
a
n

d
ic

a
p

p
e
d
 

b
y
 
th

e
 

s
c
a
rc

e
ty
 

o
f 

m
u
lle

ts 
d

u
e 

to
 

th
e
 

e
x
tre

m
e
ly

 

c
o
ld
 

su
m

m
er.

In
 

m
o
d
el 

te
s
ts
 

(s
c
a
le
 

1 
: 

4
) 

c
o
n
d
u
c
te

d
 
in
 

th
e
 
M

e
d
ite

rra
n
e
a
n
, 

d
iffe

re
n
t 

ty
p
e
s 

o
f 

ro
p
e
 

tra
w

ls 
w

ere 
s
tu

d
ie

d
. 

In
 

th
e
 

c
o
u
rse

 

o
f 

th
e
se
 

e
x

p
e
rim

e
n

ts 
v
a
rio

u
s 

o
th

e
r 

b
o
a
rd
 
c
o
n
s
tru

c
tio

n
s
 

w
ere 

a
is

o
 

in
v
e
s
tig

a
te

d
. 

T
he 

s
o

-c
a
lle

d
 

"tan
d
em

 
b

o
a
rd

s" 
w

ere 
fo

u
n

d

to
 

b
e 

s
u

p
e
rio

r 
to
 
o
tte

r 
b
o
a
rd

s 
a
s 

fa
r 

a
s 

h
a
n
d
lin

g
, 

s
ta

b
ility

 

an
d
 

c
o

m
p

a
c
tn

e
ss 

a
re
 

c
o
n
c
e
rn

e
d
. 

O
n 

th
e
 

sam
e 

o
c
c
a
sio

n
, 

"
s
a
ilin

g
 

k
ite

s
"
 

m
ade 

o
f 

c
a
n
v
a
s 

w
ere 

v
e
ry
 
s
u
c
c
e
s
s
fu

lly
 

u
se

d
 

in
 

o
rd

e
r 

to
 

a
c
h

ie
v

e
 

o
p
tim

u
m
 
v
e
rtic

a
l 

n
e
t 

o
p
e
n
in

g
s 

w
ith

 
m

id
w

a
te

r 
a
n
d
 

b
o
tto

m
 

tra
w

l 
m

o
d
e
ls.

N
ow
 
a
s 

b
e
fo

re
 

IS
O
 

sta
n
d
a
rd

s 
a
re
 
s
tr

ic
tly

 
o

b
se

rv
e
d
 

b
y
 
s
c
ie

n
tific

 

in
s
titu

tio
n
s
 

o
n
ly

. 
T

h
e 

c
o
m

m
erc

ia
l 

fis
h

e
ry

, 
h

o
w

e
v

e
r, 

s
till 

s
tic

k
s
 

to
 

th
e
 
tra

d
itio

n
a
l 

d
e
s
ig

n
a
tio

n
s
 

(e
.g

. 
d
e
n
ie

r, 
m

e
tric

 

n
u
m

b
e
rs). 

- 
In
 

th
e
 
n
a
tio

n
a
l 

w
o
rk

in
g
 

g
ro

u
p
 

o
n
 
s
ta

n
d
a
rd

iz
a
tio

n
 

a 
new

 
sta

n
d
a
rd
 
fo

r 
ro

p
e
 

s
p
lic

in
g
 

w
as 

e
s
ta

b
lis

h
e
d
. 

- 
A

ram
id

 

ro
p
e
s 

w
h

ich
 
a
re
 

d
is

tin
g

u
is

h
e
d
 

b
y
 

e
x
tre

m
e
ly
 
g
re

a
t 

s
tre

n
g

th
 

an
d
 
v
e
ry
 
little

 
e
lo

n
g
a
tio

n
, 

w
ere 

te
s
te

d
 
w

ith
 
re

s
p
e
c
t 

to
 

th
e
ir 

a
p
p
lic

a
b
ility

 
a
s 

fra
m

e 
lin

e
s
 

in
 
tra

w
ls 

an
d
 
s
e
in

e
s
.

A
li 

th
e
 

m
id

w
a
te

r 
tra

w
ls 

an
d
 

m
o
re 

th
a
n
 

90%
 

o
f 

th
e
 

b
o
tto

m
 

tra
w

ls 

m
a
n
u
fa

c
tu

re
d
 
in
 

th
e
 
F

e
d
e
ra

l 
R

e
p
u
b
lic
 

o
f 

G
erm

an
y
 
a
re
 

m
ade 

o
f 

p
o
ly

a
m

id
e
. 

A
 
s
lig

h
t 

in
c
re

a
se
 

in
 

th
e
 

u
se
 

o
f 

p
o
ly

e
th

y
le

n
e
 

in
 

th
e
 

fo
rm
 

o
f 

P
A

/P
E
 

c
o
m

b
in

a
tio

n
 

y
a
rn

s 
fo

r 
th

e
 

m
a
n

u
fa

c
tu

re
 

o
f 

b
o
tto

m
 

tra
w

ls 
c
o

d
-e

n
d

s 
c
o

u
ld
 
a
g
a
in
 

b
e 

s
ta

te
d

.
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A
 

sh
ip

-b
o
rn

e
 

d
a
ta
 
c
o
lle

c
tio

n
 
d

e
v

ic
e
 

w
as 

am
en

d
ed
 
in
 

su
c
h
 

a 

w
ay 

th
a
t 

an
 

im
m

e
d

iate
 

e
v
a
lu

a
tio

n
 

o
f 

tra
w

l 
m

e
a
su

re
m

e
n
ts 

b
eco

m
es 

p
o

s
s
ib

le
. 

T
he 

m
u

lti-n
e
tz

so
n

d
e
 

u
se

d
 
in
 
th

is
 

c
o
n
n
e
c
tio

n
 

w
as 

e
q
u

ip
p

e
d
 
w

ith
 

a 
c
u
rre

n
t 

se
n
so

r.

In
 

1
9

7
9

, 
th

e
 

s
e
rie

s
 

o
f 

co
d
 
s
e
le

c
tiv

ity
 

e
x

p
e
rim

e
n

ts 
c
o

n
d

u
c
te

d
 

w
ith

 
b

o
tto

m
 
tra

w
ls 

in
 

th
e
 
c
e
n
tra

l 
B

a
ltic

 
w

as 
c
o
n
tin

u
e
d
. 

D
u
rin

g
 

th
e
s
e
 
in

v
e
s
tig

a
tio

n
s
 
fo

r 
th

e
 
f
ir

s
t 

tim
e
 

a 
c
u
rre

n
t 

m
e
te

r 
w

as 

to
w

ed
 
a
lo

n
g
sid

e
 

th
e
 
v

e
s
se

l 
in
 
o

rd
e
r 

to
 

m
e
a
su

re 
th

e
 

to
w

àn
g

 

sp
e
e
d
 

a
s 

a
c
c
u
ra

te
ly
 

a
s 

p
o
s
s
ib

le
. 

T
he 

aim
 

w
as 

to
 

stu
d

y
 

a 
pos­

sib
le 

re
la

tio
n

s
h

ip
 

b
e
tw

ee
n
 
tra

w
lin

g
 

sp
e
e
d
 

an
d
 
s
e
le

c
tiv

ity
. 

O
n 

th
e
 

sam
e 

o
c
c
a
sio

n
, 

a
iso

 
fo

r 
th

e
 
f
ir

s
t 

tim
e
, 

th
e
 

s
e
le

c
tiv

e
 

p
ro

p
e
rtie

s
 

o
f 

a 
c
o
d
-e

n
d
 

m
ade 

o
f 

a 
c
o

m
b

in
a
tio

n
 

y
a
rn
 

(5
0
$
 

PA
 

m
u
ltifila

m
e
n
t 

an
d
 

5
0
$
 

PE
 

m
o
n

o
fila

m
e
n

t) 
w

ere 
te

s
te

d
.

(F
u
rth

e
r 

s
e
le

c
tiv

ity
 

e
x

p
e
rim

e
n
ts 

w
ere 

c
a
rrie

d
 

o
u
t 

a
b

o
a
rd

 
G

erm
an
 

c
o
m

m
e
rc

ia
l 

tra
w

le
rs 

in
 

N
ew
 
Z

e
a
la

n
d
 

an
d
 
A

rg
e
n
tin

e
 
w

a
te

rs
.)

G
ear 

te
c
h

n
o

lo
g
ic

a
l 

w
o
rk
 

in
 

c
o

m
b

in
a
tio

n
 
w

ith
 
re

se
a
rc

h
 

o
n
 
fis

h
 

sto
c
k
s 

w
as 

c
o

n
d

u
c
te

d
 

in
 

th
e
 
a
re

a
s 

o
f 

an
d
 

in
 

c
o
o
p
e
ra

tio
n
 
w

ith
 

th
e
 

fo
llo

w
in

g
 

d
ev

elo
p
ing
 

c
o
u

n
trie

s
: 

In
d
o
n
e
sia

, 
M

a
la

y
sia

, 
P

e
ru

, 

P
h
ilip

p
in

e
s
, 

S
e
y
c
h
e
lle

s 
a
n

d
 

S
u

rin
a
m

.

Icelan
d

(G
. 

T
h
o

rstein
sso

n
)

In Ju
ly
 

som
e 

ex
p
erim

en
tal 

fish
in

g
 on b

lu
e 

w
h
itin

g
 w

ere 
c
a
rrie

d
 o

u
t 

o
ff 

th
e e

a
st 

co
ast o

f Icelan
d

. 
A rope 

traw
l 

and 
som

e 
ty

p
es 

of b
ig
 m

eshed m
idw

ater 

traw
ls 

w
ere 

te
ste

d
 in

 
com

parison w
ith co

n
v

en
tio

n
al m

idw
ater traw

ls. 
The 

fish
in

g
 w

ith 
th

e 
ex

p
erim

en
tal 

traw
ls 

d
id
 n

o
t prove 

very 
su

ccessfu
l, 

p
erh

ap
s 

due 
to
 u

n
u
su

al b
eh

av
io

u
r o

f 
th

e b
lu

e w
h
itin

g
.

In N
ovem

ber b
lu

e w
h
itin

g
 w

as 
search

ed
 
fo

r o
ff 

th
e 

e
a
st as w

ell 
as 

o
ff 

th
e 

southw
est 

and w
est 

co
ast of 

Icelan
d
. 

S
ince 

alm
o
st no b

lu
e 

w
h

itin
g
 w

as 
found 

th
e 

sced
u
led

 
fish

in
g
 ex

p
erim

en
ts had 

to
 

be 
o

m
itted

.

N
o 

sh
e
llfish

 
is 

cap
tu

red
 in

 
Icelan

d
 in

 
fix

ed
 g

ears.

In 
a
li 

Icelan
d
ic 

se
le

c
tiv

ity
 ex

p
erim

en
ts 

an 
IC

ES m
esh gauge 

w
ith 

4 
K

gf 

has 
been 

u
sed

. 
By m

esh 
size 

co
n

tro
ls 

a 
co

n
v
en

tio
n
al p

la
te
 
is 

u
sed

. 
T

he m
easure­

m
ents w

ith
 

th
e p

la
te 

g
iv

e 
slig

h
tly

 
la

rg
e
r 

fig
u

res 
th

an 
th

e 
IC

ES 
gauge.

N
o 

changes 
in
 m

aterials 
fo

r 
fish

in
g
 g

ear have 
tak

en
 p

lace 
in
 

1979 , 
so 

th
e 

statem
en

t 
in
 

th
e 

ad
m

in
istrativ

e 
rep

o
rt 

fo
r 

1978 
is 

s
till v

a
lid

.
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T
he 

in
fo

rm
atio

n
 

on 
th

e 
IS

O
-stan

d
ard

s g
iv

en 
in
 
th

e 
1978 

rep
o

rt 
is 

s
till v

alid
.

N
o ex

p
erim

en
ts 

to
 

reduce 
th

e 
sh

rin
k
ag

e 
o
f m

eshes have been m
ade, 

sin
ce 

th
e 

PE used in
 
a
li bottom

 traw
ls 

has 
no 

tendency to
 
sh

rin
k
.

In 
1979 

th
e p

o
ssib

ilitie
s 

o
f tech

n
ical assistan

ce 
in
 
fish

e
rie

s 
to

 

d
ev

elo
p
in

g
 
co

u
n
tries 

have 
been 

co
n

sid
ered

. 
In
 

1980 
a 

tech
n
ical program

 to
 

su
p

p
o

rt 
th

e 
fish

e
rie

s 
o
f C

ape V
erde w

ill be 
sta

rte
d

.

Irelan
d

 

(j.P
. 

H
illis)

The 
effect 

of 
N

ephrops 
traw

l 
m

esh 
on 

th
e 

catch
 

of N
ephrops 

and 
b
y
-catch

 

of W
hiting w

ith 
traw

ls 
of 

d
ifferin

g
 m

esh w
as 

in
v

estig
ated

 
in
 a 

p
a
ralle

l 

haul 
experim

ent 
w

ith 
tw

o 
ch

artered
 

traw
lers 

d
u
rin

g 
S

eptem
ber, 

a 
tra

d
itio

n
a
l 

N
ephrops 

traw
l 

of m
esh 

ran
g

in
g 

from
 

43 
mm 

to 
57 

mm being 
com

pared w
ith 

one 

of 
70 mm 

throughout 
(w

ith 
cod-ends 

of 
70 mm and 

50 m
m

) 
and w

ith 
one 

of 

m
esh 

about 
55 

mm 
th

ro
u
g
h
o
u
t. 

S
m

all-m
eshed 

covers w
ere 

attach
ed
 

to 
d
iffere

n
t 

p
arts 

of 
th

e 
traw

l 
to 

exam
ine 

escapem
ent 

through 
th

e m
esh 

at 
th

ese 
areas.

N
eth

erlan
d

s 

(E
.J. 

de B
oer)

T
he 

re
sea

rc
h
 

g
ro

u
p
 

d
ev

elo
p

in
g
 

an 
e
ffic

ie
n
t 

e
le

c
tric

a
l 

b
a
rrie

r 
w

hich 
p
re

v
en

ts 
fre

sh
 
w

ater 
fish

 
to
 
e
n
te

r 
th

e 
co

o
lin

g
 

in
tak

e 
an

d
/o

r 
d

isch
arg

e 
sy

stem
s 

o
f 

in
d
u
stria

l 
p
la

n
ts 

stu
d
ie

d
 

and 
an

aly
sed

 th
e 

b
eh

av
io

u
r 

o
f 

sm
all 

fish
e
s 

(5 
and 

8 
cm
 
le

n
g
th

) 
in
 
e
le

c
tric

a
l 

fie
ld

s. 
T

hese 
b
eh

av
io

u
r 

stu
d
ie

s 
w

ere 
c
a
rrie

d
 

o
u

t 
in
 

a 
sm

all 
flum

e 
tan

k
 

(6 
m 

X 
0

.8
 

m
). 

U
nder 

optim
um

 
c
o

n
d

itio
n

s 
95 

p
e
rce

n
t 

o
f 

th
e 

fish
e
s 

d
id
 
n
o
t 

p
ass 

th
e 

e
le

c
tric

a
l 

b
a
rrie

r.

T
he 

p
ro

to
ty

p
e 

o
f 

th
e 

fla
tfis

h
 
g
ra

d
e
r 

w
as 

fu
rth

e
r 

te
ste

d
 

on 
b
o
ard

 
a 

p
o

w
erfu

l 
co

m
m

ercial 
b

eam
traw

ler 
fish

in
g
 
in
 

an 
a
rea

 
w

here 
th

e 
com

­
p

o
sitio

n
 

o
f 

th
e 

c
a
tch

 
and 

th
e 

c
o
n
d
itio

n
 

o
f 

th
e 

seab
ed
 
d
iffe

re
d
 

from
 

p
rev

io
u
s 

te
s
ts

.
In
 
a
d

d
itio

n
 

to
 

re
sea

rc
h
 

in
to
 

th
e 

in
flu

en
c
e 

o
f 

th
e 

g
ra

d
e
r 

on 
th

e 
su

rv
iv

a
l 

ra
te
 

o
f 

d
isca

rd
ed
 
fla

tfis
h
 
a
iso

 
te

c
h
n
ic

a
l 

and 
erg

o
n
o
m

ical 
re

sea
rc

h
 

w
as 

c
a
rrie

d
 
o
u
t.

R
esearch

 
w

as 
c
a
rrie

d
 

o
u
t 

in
to
 

th
e 

p
o
s
s
ib

ilitie
s
 

and 
c
o
n
d
itio

n
s 

o
f 

u
sin

g
 

h
eav

y 
and 

b
len

d
ed
 

fu
e
l 

o
ils 

fo
r 

th
e 

p
ro

p
u
lsiv

e 
m

ach
in

ery
 

o
f 

d
iffe

re
n
t 

ty
p

es 
and 

p
o
w

erran
g
es 

o
f 

fish
in

g
 
v

e
sse

ls.

In
 

1979 
th

e 
a
c
tiv

itie
s
 

in
 
re

la
tio

n
 

to
 

c
atc

h
in

g
 
fla

tfis
h
 

sp
e
cie

s 
by 

m
eans 

o
f 

e
le

c
tric

 
stim

u
la

tio
n
 

w
ere 

lim
ite

d
 

to
 

th
e 

d
ev

elo
p

m
en

t 
o
f 

a 
new

 
ty

p
e 

o
f 

p
u
lse

-g
e
n
e
ra

to
r 

and 
a
n

a
ly

sis 
o
f 

th
e 

re
su

lts 
o

b
tain

ed
 

In
 
re

ce
n
t 

y
e
a
rs.
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T
he 

stu
d
y
 

in
to
 

th
e 

a
p
p
lic

a
tio

n
 

o
f 

m
u
lti-ch

in
e 

h
u
ll 

form
s 

w
as 

co
n
tin

u
ed

. 
T

he 
p
aram

eter 
stu

d
y
 

to
 

be 
u
sed

 
v/hen 

d
esig

n
in

g
 

th
e 

optim
um
 

(beam
) 

tra
w

le
r 

w
as 

ex
ten

d
ed
 
w

ith
 

d
ata 

o
f 

16-27 
m

etre 
v
e
sse

ls. 
A

s 
a 

re
su

lt 
th

is 
stu

d
y

 
co

v
ers 

v
e
sse

ls 
in
 

th
e 

l6
-4

0
 
m

etres 
ran

g
e.

T
he 

g
eo

m
etry 

o
f 

rig
g
in

g
 

and 
n
et-o

p
en

in
g
 

o
f 

a 
ro

n
e 

traw
l 

from
 

th
e 

D
.D

.R
. 

and 
a 

la
rg

e 
m

eshed 
traw

l 
o
f 

alm
o
st 

id
e
n
tic

a
l 

d
im

en
sio

n
s 

w
ere 

stu
d
ie

d
 

d
u
rin

g
 

a 
c
ru

ise
 

o
f 

th
e 

FRV
 

"T
rid

en
s" 

in
 

w
hich 

a
iso

 
s
ta

ff 
and 

in
stru

m
en

ts 
o
f 

th
e 

M
arine 

L
ab

o
rato

ry
, 

A
berdeen 

p
a
rtic

ip
a
te

d
. 

D
u
rin

g 
th

is 
c
ru

ise
 

a
iso

 
new

 
d
ev

elo
p
ed
 

and 
co

n
v

erted
 

in
stru

m
en

ts 
fo

r 
g

ear 
p
erfo

rm
an

ce 
m

easu
rem

en
ts 

w
ere 

fu
rth

e
r 

te
ste

d
.

In
 
c
o
-o

p
e
ra

tio
n
 
w

ith
 

th
e 

In
s
titu

t 
fü

r 
F

an
g

tech
n

ik
, 

H
am

burg 
m

odel 
re

se
a
rc

h
 

on 
m

odels 
(sc

a
le
 

1
:4

) 
o
f 

ro
p
e 

tra
w

ls 
y

as 
c
a
rrie

d
 
o

u
t.

M
odel 

re
se

a
rc

h
 

on 
a 

1
:1

0
 
sc

a
le
 

m
odel 

o
f 

a 
D

utch 
ro

u
n
d
fish

 
traw

l 
d
esig

n
ed
 
fo

r 
an 

a
rea

 
w

ith
 
san

d
rid

g
es 

w
as 

c
a
rrie

d
 

o
u

t 
in
 

th
e 

flum
e 

tan
k
 

o
f 

th
e 

F
ish

e
rie

s 
T

rain
in

g
 

C
en

tre, 
H

u
ll. 

In
 
a
d
d
itio

n
 

th
e 

fu
ll 

sc
ale

 
g
ear 

w
as 

te
ste

d
 

d
u

rin
g
 

in
stru

m
en

ted
 
g
ear 

tria
ls
 

in
 
sa

id
 
a
re

a
.

E
x
p
erim

en
ts 

w
ith

 
D

an
ish

 
p
a
ir 

se
in

e
s 

w
ere 

c
a
rrie

d
 

o
u

t 
and 

th
is 

re
la

tiv
e
ly

 
se

le
c
tiv

e
 

and 
lo

w
-en

erg
y
 
fish

in
g
 

m
ethod 

w
as 

fu
rth

e
r 

in
tro

d
u
ced

 
in
 

th
e 

fish
in

g
 
in

d
u
stry

.

T
ech

n
ical 

re
sea

rc
h
 
in
 

th
e 

fie
ld
 

o
f 

m
u
ssel 

farm
in

g
 

w
as 

d
ire

c
te

d
 

to
 

fu
rth

e
r 

im
prove 

th
e 

h
y
d
ra

u
lic
 

tra
n
sp

o
rt 

o
f 

m
u
ssels 

from
 

th
e 

seab
ed

 
in

to
 

th
e 

h
o

ld
.

In
 
c
o
-o

p
era

tio
n
 

w
ith
 

th
e 

d
iv

in
g
 

team
 

o
f 

th
e 

M
arine 

L
ab

o
rato

ry
, 

A
berdeen 

o
b

serv
a
tio

n
s 

o
f 

a 
h
ig

h
-h

ea
d
lin

e
 

ro
u
n
d
fish

 
traw

l 
fo

r 
fish

in
g
 

cod 
in

 
a
re

a
’s 

w
ith
 

san
d

rid
g

es 
and 

a 
b

eam
traw

l 
w

ere 
reco

rd
ed
 

on 
v

id
e
o

-ta
p

e.
A

iso 
som

e 
re

a
c
tio

n
s 

o
f 

fish
 

to
 

th
e 

ap
p

ro
ach

in
g
 

g
ear 

and 
in
 

th
e 

n
et 

w
ere 

o
b

serv
ed

.

A
c
tiv

itie
s 

to
 

in
tro

d
u
ce 

fish
 

cap
tu

re 
tech

n
o
lo

g
y
 

(g
e
a
rs, 

m
ethods 

and 
v

e
sse

ls) 
in
 

d
ev

elo
p

in
g
 
c
o
u
n
trie

s 
w

ere 
d
ire

c
te

d
 

to
 

fish
e
ry
 
p
ro

je
c
ts 

in
 

K
enya 

(M
om

basa), 
T

an
zan

ia 
(M

w
anza, 

L
ake 

V
ic

to
ria

), 
C

am
eroon 

and 
C

ape 
V

erde 
Isla

n
d
s 

(S
an

to
 

A
n
tao

).

N
orw

ay 

(S
. 

O
lsen)

E
x

p
e
rim

e
n
ts 

w
ith

 
new

 
ty

p
e
s 

o
f 

h
o

o
k

s, 
lin

e
 
m

a
te

ria
ls 

an
d
 
a
r
tif

ic
ia

l 

b
a
it 

fo
r 

lo
n
g
lin

in
g
 
w

ere 
c
o
n
tin

u
e
d
 

an
d
 

e
x
te

n
d
e
d
 

to
 

in
c
lu

d
e
 
lin

e
 
fis

h
­

e
rie

s
 

fo
r 

tu
sk
 

an
d
 
lin

g
. 

T
h
e 

lo
n
g
lin

e
 
m

e
c
h
a
n
isa

tio
n
 

sy
ste

m
 
fo

r 
c
o
a
s
ta

l- 

v
e
s
se

ls 
w

as 
trie

d
 

o
u
t 

o
n
 

tw
o 

co
m

m
ercial 

b
o
a
ts

.

N
o
rw

eg
ian

 
m

ade 
jig

g
in

g
 
m

ach
in

es 
w

h
ere 

a
d
a
p
te

d
 
fo

r 
sq

u
id
 
fis

h
in

g
 

an
d

 

te
s
te

d
 
in
 

c
o
m

p
ariso

n
 
w

ith
 

a 
Ja

p
a
n

e
se
 

sq
u
id
 

jig
g
in

g
 
m

a
ch

in
e
.

S
tu

d
ie

s 
o
n
 
th

e
 
e
ffe

c
ts
 

o
f 

flo
a
ta

tio
n
, 

h
a
n

g
in

g
 
ra

te
, 

an
d
 

m
o
u
n
tin

g
 

on 

s
e
le

c
tiv

ity
 

an
d
 
c
a
tc

h
in

g
 
e
ffic

ie
n
c
y
 

o
f 

co
d
 
g
ili 

n
e
ts 

w
ere 

c
o

n
tin

u
e
d

 

an
d
 

a 
new

 
m

ech
an

ized
 
g
ili 

n
e
t 

h
a
n

d
lin

g
 

sy
ste

m
 
w

as 
te

s
te

d
.

E
x
p
lo

ra
to

ry
 

N
ep

h
ro

p
s 

tra
p
 
fish

in
g
 
in
 
c
o
a
sta

l 
w

a
te

rs 
in

c
lu

d
e
d
 

co
m

p
ara­

tiv
e
 
te

s
ts
 

o
f 

d
iffe

re
n

t 
tra

p
 
d
e
sig

n
s, 

b
a
it-ty

p
e
s
 

an
d
 
fis

h
in

g
 

tim
e
.
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T
he 

w
o

rk
 

o
n
 

p
raw

n
 
s
o
rtin

g
 

tra
w

ls 
in
 

1979 
in

c
lu

d
e
d
 
fu

rth
e
r 

tr
ia

ls
 
w

ith
 

o
b
liq

u
e
ly
 

m
o
u
n
ted

 
s
o
rtin

g
 
p
a
n
e
ls 

an
d
 
in

itia
l 

e
x
p
e
rim

e
n
ts 

to
 
e
v
a
lu

a
te

 

th
e
 
e
ffe

c
ts
 

o
f 

g
re

a
tly

 
re

d
u
c
e
d
 

sw
e
e
p
w

ire
le

n
g
th

s.

A
 

new
 
b
ig
 
b

lu
e
 
w

h
itin

g
 

tra
w

l 
w

ith
 

v
e
ry
 

la
rg

e
 

a
lo

n
g
a
te

d
 
h
e
x
a
g
o
n
a
l 

m
esh

es 
in
 
th

e
 
fro

n
t 

p
a
rt 

w
as 

d
e
v

e
lo

p
e
d

, 
m

easu
red

 
w

ith
 
re

g
a
rd
 

to
 

to
w

in
g

 

re
s
is

ta
n
c
e
, 

an
d
 
trie

d
 
o

u
t 

in
 

M
ay 

d
u

rin
g
 

th
e
 

co
m

m
ercial 

b
lu

e
 
w

h
itin

g
 

fis
h

e
ry
 
a
t 

F
a
ro

e
s. 

F
u
rth

e
r 

tr
ia

ls
 

w
ere 

c
a
rrie

d
 
o

u
t 

in
 

S
ep

tem
b

er 
in

 

th
e
 
N

o
rw

eg
ian

 
S

e
a
.

P
a
irtra

w
lin

g
 

e
x
p
e
rim

e
n
ts 

fo
r 

g
ro

u
n
d
fish

 
o

n
 
d

iffe
re

n
t 

k
in

d
s 

o
f 

b
o
tto

m
 

w
ere 

c
o

n
d

u
c
te

d
 

in
 

th
e
 
N

o
rth

 
S

e
a
.

T
he 

s
p
e
c
ia

l 
tra

w
l 

fo
r 

sm
a
ll 

m
e
so

p
e
la

g
ic
 
fis

h
 

d
e
v
e
lo

p
e
d
 
w

ith
 

N
O

RA
D

 

fu
n
d

in
g
 

w
as 

te
s
te

d
 
in
 
th

e
 
A

ra
b
ia

n
 

S
ea 

fro
m
 
th

e
 

R
/V
 

"D
r. 

F
rith

jo
f 

N
a
n
se

n
".

F
u
ll 

s
c
a
le
 

e
x
p
e
rim

e
n
ts 

w
ere 

c
a
rrie

d
 

o
u

t 
w

ith
 

a 
new

 
3
-fo

il 
m

id
w

ate
r 

o
tte

r­

b
o

a
rd

 .

A
n 

im
p
ro

v
ed
 
h

e
x

a
g

o
n

a
l 

m
esh

 
n
e
t 

w
ith

 
n
e
a
rly

 
u

n
ifo

rm
 

tw
in

e
 

th
ic

k
n
e
ss 

in
 

a
li 

s
ix
 
b
a
rs 

h
a
s 

b
e
en
 

d
e
v
e
lo

p
e
d
 

an
d
 

a 
new

 
la

rg
e
 
c
o
d
fish

 p
u
rse

 se
in

e
 

w
as 

c
o
n
stru

c
te

d
 

fro
m
 
th

is
 

ty
p
e
 

o
f 

n
e
t. 

I
n
itia

l 
te

s
ts
 

o
f 

th
e
 

new
 

se
in

e
 

w
ere 

c
a
rrie

d
 

o
u
t 

in
 
O

c
to

b
e
r. 

T
h
e 

f
ir

s
t 

co
m

m
ercial 

c
o
a
lfis

h
 

p
u
rse

 
se

in
e
 

o
f 

H
-n

e
t 

w
as 

o
p

e
ra

tiv
e
 

in
 

1
9
7
9
. 

Its
 

p
e
rfo

rm
a
n
ce
 

p
ro

v
e
d
 

v
e
ry
 

su
c
c
e
ssfu

l

an
d
 

a 
n
u
m

b
er 

o
f 

new
 
H

-n
e
t 

se
in

e
s 

h
a
s 

su
b
se

q
u
e
n
tly

 
b
e
e
n
 
o

rd
e
re

d
, 

in
­

c
lu

d
in

g
 

o
n

e 
b
ig
 

c
o
m

b
in

a
tio

n
 

c
a
p

e
lin

/m
a
c
k

e
re

l 
sein

e.

T
he 

m
ech

an
ized

 
p

u
rse

 
se

in
e
 
n
e
t 

sta
c
k
in

g
 

sy
ste

m
 w

as 
in
 

1979 
d
e
v
e
lo

p
e
d

 

fu
rth

e
r 

to
 
s
u
ite

 
a
is

o
 

th
e
 
la

rg
e
 

p
u

rse
 
s
e
in

e
rs
 
w

ith
 
s
e
p
a
ra

te
, 

fix
e
d

 

n
e
t 

h
a
n
d
lin

g
 
w

in
c
h
e
s.

D
ev

elo
p
m

en
t 

o
f 

g
e
a
r 

an
d
 

c
a
tc

h
 

h
a
n
d
lin

g
 

m
eth

o
d

s 
fo

r 
c
o
a
sta

l 
c
o
m

b
in

a
tio

n
 

v
e
s
se

ls 
w

ere 
c
o
n
tin

u
e
d
 

o
n
 

1979 
w

ith
 

th
e
 

aim
 
o
f 

m
in

im
iz

in
g
 

crew
 
s
iz

e
 

an
d
 
e
ffo

rt, 
an

d
 

re
d
u
c
in

g
 

th
e
 

c
o
m

p
le

x
ity

 
o
f 

d
eck

 
m

a
ch

in
ery

 
fo

r 
sm

a
lle

r 

v
e
s
s
e
ls

.

S
tu

d
ie

s 
in
 
th

e
 
fie

ld
 

o
f 

e
n
e
rg

y
 

c
o
n
se

rv
a
tio

n
 

h
av

e 
b

een
 
in

te
n
s
ifie

d
 

to
 

e
s
ta

b
lis

h
 

m
o
re 

a
c
c
u
ra

te
ly
 

e
n

e
rg

y
 

c
o
n
su

m
p
tio

n
 

in
 
v

a
rio

u
s 

m
eth

o
d

s 
o

f 

fis
h
in

g
, 

to
 

d
e
v
e
lo

p
 
e
n

e
rg

y
 

sa
v

in
g
 
p
ro

c
e
d
u
re

s 
w

hen 
o
p
e
ra

tin
g
 
fish

in
g

 

v
e
s
s
e
ls

, 
an

d
 

to
 

d
e
v
e
lo

p
 

m
o

re 
e
n

e
rg

y
 
e
ffic

ie
n
t 

m
a
c
h
in

e
ry
 

sy
ste

m
s.

A
 
m

a
th

e
m

a
tic

a
l 

m
o
d
el 

h
a
s 

b
een

 
d
e
v
e
lo

p
e
d
 

fo
r 

e
stim

a
tin

g
 

a
v
e
ra

g
e
 
ta

rg
e
t 

s
tre

n
g
th
 

a
s 

a 
fu

n
c
tio

n
 
o
f 

fis
h
 
t
i
l
t 

a
n
g
le

.
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F
u
rth

e
r 

s
tu

d
ie

s
 

h
av

e 
b
e
e
n
 

m
ade 

o
f 

th
e
 

a
v
o
id

a
n
c
e
 
re

a
c
tio

n
 

o
f 

fis
h
 

to
 

v
e
ss

e
ls
 

p
a
ssin

g
 

a
b
o
v
e
, 

an
d
 

how
 
th

is
 

m
ay 

e
ffe

c
t 

q
u
a
n
tita

tiv
e
 

ech
o
 

s
u
r­

v
e
y
in

g
 .

S
tu

d
ie

s 
o
f 

fis
h
 
b

e
h

a
v

io
u

r 
an

d
 
re

a
c
tio

n
 
re

le
v

a
n

t 
to
 

g
e
a
r 

te
c
h
n
o
lo

g
y

 

p
ro

je
c
ts
 

h
av

e 
in

c
lu

d
e
d
 

u
n
d
e
rw

a
te

r 
T

V
-stu

d
ie

s 
o

n
 
th

e
 
b

e
h

a
v

io
u

r 
o
f 

lin
g

 

an
d
 

tu
sk
 

to
w

a
rd

s 
lo

n
g

lin
e
s 

an
d
 
b

a
ite

d
 
h
o
o
k
s, 

an
d
 

on 
th

e
 
b

e
h

a
v

io
u

r 
o
f 

N
ephrops 

in
 

tra
p
 
fis

h
in

g
. 

O
th

e
r 

in
v
e
s
tig

a
tio

n
s 

h
av

e 
show

n 
how

 
s
p
e
c
i­

fic
 

o
lfacto

ry
 

s
tim

u
la

tio
n
s 

re
le

a
s
e
 

c
o
rre

sp
o
n
d
in

g
 
b

e
h

a
v

io
u

r 
p
a
tte

rn
s
 

in
 

c
o
d

.

T
he 

s
tu

d
ie

s 
o
f 

m
ig

ra
tio

n
 
o
f 

sm
o
lts 

aw
ay 

fro
m
 

th
e
 

hom
e 

riv
e
r 

w
ith
 

th
e

 

a
id
 

o
f 

a
c
u
s
tic
 

ta
g
s 

h
av

e 
b
e
e
n
 

c
o
n
tin

u
e
d
.

T
he 

m
o
rta

lity
 
o
f 

salm
o
n
 

an
d
 

se
a
 
tro

u
t 

in
ju

re
d
 

b
y
 
d
riftn

e
ts
 

h
a
s 

b
een

 

in
v
e
s
tig

a
te

d
 

in
 
th

re
e
 

N
o

rw
eg

ian
 
fjo

rd
s
.

D
is

trib
u
tio

n
 
o
f 

fis
h
 

in
 
re

la
tio

n
 

to
 
b
o
tto

m
 

to
p
o
g
ra

p
h
y
 

an
d
 
s
tru

c
tu

re
s

 

h
a
s 

b
e
e
n
 

in
v
e
s
tig

a
te

d
 

an
d
 
s
tu

d
ie

s
 

h
av

e 
b

een
 

m
ade 

o
f 

fis
h
 
b

e
h

a
v

io
u

r 
as 

fa
c
to

rs
 

re
sp

o
n
sib

le
 

fo
r 

th
e
 
c
o
n
s
e
n
tra

tio
n
 
o
f 

fis
h
 

a
ro

u
n
d
 
s
tru

c
tu

re
s
.

T
h
e 

re
la

tio
n
s
h
ip
 
b
e
tw

e
e
n
 
lig

h
t 

in
te

n
s
ity

, 
v
e
rtic

a
l 

m
ig

ra
tio

n
 

an
d

 

a
c
c
e
s
s
ib

ility
 

fo
r 

p
e
la

g
ic
 

tra
w

lin
g
 
o
f 

b
lu

e
 
w

h
itin

g
 

h
a
s 

b
een

 
in

v
e
s
t­

ig
a
te

d
 

in
 
th

e
 
a
re

a
 
S

o
u
th

-E
a
st 

o
f 

th
e
 
F

a
ro

e
 
Is

la
n
d
.

Q
u
a
lita

tiv
e
 
c
o
n
tra

s
t 

c
o

m
p

a
riso

n
s 

o
f 

d
iffe

re
n
tly

 
c
o
lo

u
re

d
 
g

ili 
n
e
ts 

h
av

e 
b
e
en
 
s
ta

rte
d
.

N
o 

s
tu

d
ie

s
 

h
av

e 
b
een

 
u
n
d
e
rta

k
e
n
 

o
f 

th
e
 
e
ffe

c
ts
 

o
f 

fo
rc

e
 

o
n
 

m
esh 

m
e
asu

rem
e
n
ts, 

n
o
r 

o
f 

m
esh 

sh
rin

k
a
g
e
 

in
 
n
e
ts 

o
f 

new
 
m

a
te

ria
ls 

(C
.R

es. 

1
9
7
9

/4
:2

).

S
ig

n
ific

a
n
t 

c
h
a
n
g
es 

in
 

th
e
 

u
se
 

o
f 

d
iffe

re
n
t 

te
x

tile
s
 

in
 

co
m

m
ercial 

fis
h

in
g
 
n
e
ts 

h
av

e 
n
o
t 

b
e
e
n
 
re

c
o
rd

e
d
 

sin
c
e
 

th
e
 
re

p
o
rt 

o
f 

1
9

7
8

. 
T

h
u
s, 

p
o

ly
am

id
e 

is
 

th
e
 

o
n
ly
 
m

a
te

ria
l 

u
se

d
 

fo
r 

w
eb

b
in

g
 
o
f 

g
ili 

n
e
ts,p

u
rs

e
 

se
in

e
s 

an
d
 
p
e
la

g
ic
 

tra
w

ls
. 

M
a
te

ria
l 

fo
r 

b
o
tto

m
 
tra

w
ls 

(b
o
th
 

fo
r 

fis
h

 

an
d
 

fo
r 

p
raw

n
s) 

a
re
 

50%
 

p
o
ly

e
th

y
le

n
e
 

an
d
 

50%
 

p
o

ly
a
m

id
e
, 

w
h
ile

 
N

o
rth

 

S
ea 

tra
w

ls 
fo

r 
in

d
u
s
tria

l 
fis

h
 
a
re
 

m
ade 

o
f 

p
o
ly

e
s
te

r 
(4

0
%

),p
o
ly

e
th

y
le

n
e

 

(5%
) , 

"the re
st b

ein
g
 of polyam

ide. 
D

an
ish
 

se
in

e
 

n
e
ts 

a
re
 

m
ade 

o
f

p
o
ly

e
th

y
le

n
e
 

(70%
) 

an
d
 

p
o
ly

a
m

id
e 

(3
0
%

).

I.S
.O

. 
sta

n
d
a
rd

s 
a
re
 
s
till 

n
o

t 
w

id
e
ly
 
a
p
p
lie

d
 

in
 

th
e
 

fis
h

in
g
 

in
d
u
stry
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P
oland 

(S
. 

R
ich

ert)

In
 1979 > 

m
odel 

in
v

estig
atio

n
s w

ere 
conducted on th

e 
larg

e-sized
, 

ro
p
e, 

larg
e m

eshed and hexagonal p
elag

ic 
tra

w
ls0 

P
aram

eters 
o
f m

outh opening 
in
 traw

ls 
o
f d

iffe
re

n
t 

ty
p

es 
depending upon th

e
ir rig

g
in

g
 and traw

lin
g

 
speed w

ere 
stu

d
ied

.

T
ech

n
ical 

com
parative 

te
sts 

o
f 4 la

rg
e-size

d
 p

elag
ic traw

ls w
ere carried

 
out 

on hoard th
e R

/v "P
ro

fesso
r B

ogucki" 
in
 th

e B
altic reg

io
n
. 

T
raw

ls 
lik

e
 th

ese are becom
ing m

ore w
id

ely
 used

 com
m

ercially in
 th

e B
altic 

and 
deep sea fish

ery
.

In
v

estig
atio

n
s w

ere 
conducted on sq

u
id
 fish

in
g
 tech

n
iq

u
es by m

eans 
of 

jig
g

ers u
sin

g
 lig

h
t.

S
e
le

c
tiv

ity
 in

v
estig

atio
n

s

In
v

estig
atio

n
s w

ere conducted on th
e 

se
le

c
tiv

ity
 o

f cod-ends used in
 th

e 
A

n
tarctic reg

io
n
. 

C
od-ends 

o
f v

ario
u
s 

co
n

stru
ctio

n
s 

and m
ade 

o
f d

iffe
ren

t 
m

a
te

ria
ls, 

fo
r exam

ple, 
o
f double 

tw
ine 7 mui w

ide, 
and tap

e w
ere te

sted
 

sim
u
ltan

eo
u
sly

.

P
o
rtu

g
al 

(P
. 

R
ebordao)

T
he 

In
stitu

to
 N

acional 
de In

v
estig

aq
áo
 

das P
escas, 

P
ish

in
g
 G

ear D
epartm

ent, 
h
as been in

v
o
lv

ed
 in

 th
e fo

llo
w

in
g
 w

ork 
1

1. 
O

n b
o

ard th
e R

/V
 "N

oruega" 
: 

P
elag

ic traw
l 

ex
p
erim

en
ts u

sin
g
 th

e 
200 mm and 1 

000 mm traw
l n

e
ts.

E
xperim

ents w
ith

 tra
p
s 

in
 deep sea.

G
ili n

ets 
and lo

n
g
-lin

e 
experim

ents have been carried
 o

u
t 

in
 o

rd
er 

to
 re

a
lise

 
th

e fe
a
sib

ility
 o

f fu
rth

e
r experim

ents w
ith

 th
is g

ear on board 
in

 th
e EEZ, 

in
clu

d
in

g
 th

e A
çores and M

adeira.

O
ne m

onth ex
p
lo

rato
ry

 fish
in

g
 trip

s to
 

M
adeira 

and th
e 

area o
f th

e A
çores

2. 
U

sing th
e R

/V
 "M

estre C
o
steiro

" 
:E

x
p
erim

en
tal fish

in
g
 

com
plem

entary 
w

ork to
 th

e 
stu

d
y
 o

f th
e R

ia de P
aro

/O
lh

ao
.

3. 
O

n b
o

ard th
e R

/v "T
rid

en
s" 

: 
P

a
rtic

ip
a
tio

n
 in

 th
e w

ork accom
plished 

w
ith

 th
e R

/v "T
rid

en
s" 

in
 th

e M
adeira axea 

(rope 
traw

l m
easurem

ents 
com

pared w
ith

 stan
d
ard

 bottom
 traw

l).

4
. 

O
n board th

e 
"L

u
is F

e
rre

ira
 de C

arvalho" 
: 

U
sing a com

m
ercial P

ortuguese 
ste

m
 traw

l 
"L

u
is F

e
rre

ira de C
arvalho" 

(98 m
 long^ 

3 000 to
n

n
es) 

on an 
ex

p
lo

rato
ry

 trip
 alo

n
g
 th

e C
h
ilean

 co
ast, 

so
u
th 50 S

, 
and F

alk
lan

d
(M

aiv
iras) 

area.

S
pain

(j. 
B

ravo de L
aguna)

T
he m

ain S
panish a

c
tiv

itie
s w

ere 
c
a
rrie

d
 o

u
t by th

e In
stitu

to
 E

spañol 
de 

O
cean

o
g
rafía d

u
rin

g
 th

e 
o
m

ises 
"SELEC

TIV
ID

A
D
 79" 

and "CIG
A

LA
 79"« 

T
hese a

c
tiv

itie
s w

ere 
se

le
c
tiv

ity
 ex

p
erim

en
ts fo

r traw
lin

g
 g

ears.
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T
he cru

ise 
"SELECTIV

ID
A

D
 79" w

as 
conducted in

 A
p
ril 1979 

o
ff th

e NW
 co

asts 
o
f S

p
ain

. 
T

he ex
p
erim

en
ts w

ere conducted w
ith

 polyam
ide 

n
ets 

o
f 

55 
and 74 mm 

m
esh

-size. 
R

esu
lts w

ere 
o
b
tain

ed
 fo

r hake and h
o
rse m

ack
erel. 

T
hese 

w
ere 

affected
 by th

e 
o
ccu

rren
ce 

o
f b

ig
 q

u
a
n
tities 

o
f crab

s 
(P

o
ly

b
iu

s h
en

slo
w

ii) 
in

 th
e 

catch
es.

D
uring th

e c
ru

ise 
"CIG

A
LA

 7
9
", 

carried
 o

u
t 

o
ff th

e S
panish and P

ortuguese 
co

asts, 
th

e n
ets w

ere 
o
f th

e 
sam

e ty
p
e 

o
f te

x
tile

. 
In
 th

is 
in

stan
ce, 

th
e 

m
esh sizes w

ere 
o
f 

60 and 75 mm» 
R

esu
lts w

ere 
o
b
tain

ed
 fo

r N
ephrops norvegia cus., 

hake, 
b

lu
e w

h
itin

g
, 

h
o
rse m

ack
erel, 

S
o
lea sen

eg
alen

sis, 
L

epidorhom
bus 

w
h
iffiag

o
n
is 

and L
epidorhom

bus b
o
sc

ii. 
T

he o
ccu

rren
ce o

f P
o
ly

b
iu

s h
en

slo
w

ii 
aiso

 affected
 th

e 
ex

ercises.

Sw
eden

(j. 
K

. 
R

unde)

N
o w

ork h
as been c

a
rrie

d
 o

u
t 

in
 Sw

eden fo
r th

e y
ear 1979«

U
n
ited K

ingdom

1
. 

E
ngland

F
ish

eries L
ab

o
rato

ry
, 

L
ow

estoft 
(G

.P
. 

A
rnold)

D
evelopm

ent 
w

ork has 
co

n
tin

u
ed w

ith
 m

in
iatu

re aco
u
stic 

tag
s 

d
esig

n
ed to

 
telem

eter 
th

e 
o
rien

ta
tio

n
, 

speed and h
eart 

ra
te
 

o
f th

e 
fish

 back to
 
th

e 
trac

k
in

g
'ship» 

U
sed 

in
 
co

n
ju

n
ctio

n
 w

ith
 secto

r 
scan

n
in

g
 so

n
ar 

th
ese 

tran
sp

o
n
d
in

g
 
tag

s 
enable 

th
e 

p
o
sitio

n
 o

f th
e 

fish
 to

 be 
determ

ined a
t 

th
e 

sam
e 

tim
e» 

P
relim

in
ary

 
experim

ents 
have 

been 
carried

 out 
w

ith 
tw

o p
laice 

fitte
d
 w

ith 
com

pass 
ta

g
s.

R
esearch 

in
to
 

th
e aco

u
stic 

estim
atio

n
 o

f 
fish

 abundance 
co

n
tin

u
es 

to
 be 

co
n

cen
trated

 
upon 

th
e m

easurem
ent 

o
f 

fish
 
ta

rg
e
t 

stre
n
g
th

. 
A

n in
 situ

 
tech

n
iq

u
e u

sin
g
 a sin

g
le 

beam
 
tran

sd
u

cer has 
been used 

to
 

d
eterm

in
e 

th
e 

ta
rg

e
t 

stren
g
th
 
o
f b

lu
e w

h
itin

g
.

To 
extend

 
th

e m
ethod 

to
 m

ore 
d
en

sely
 
sh

o
alin

g
 p

elag
ic 

sp
ecies a narrow

 beam
 w

idth 
tran

sd
u
cer has 

been 
co

n
stru

cted
 w

ith th
ree 

30 kH
z 

tran
sd

u
cers 

to
 

form
 a 

12\ 
by 6

\ 
a
rray

. 
S

in
g
le 

fish
 

echoes 
from

 m
ackerel and sp

rat 
have been 

co
llected

 w
ith

 th
is 

tran
sd

u
cer and aw

ait 
s
ta

tistic
a
l an

aly
sis 

to
 produce 

targ
et- stren

g
th
 
estim

ates. 
A

co
u
stic 

su
rv

ey
s have 

been perform
ed 

on m
ackehel, 

sp
rat 

and h
errin

g
, 

th
e 

la
tte

r 
being an 

ex
p

lo
rato

ry
 survey 

on know
n spaw

ning grounds 
o
ff NE E

ngland. 
T

hree M
AFF 

research
 
v
essels have 

been equipped 
fo

r aco
u
stic 

su
rv

ey
, 

a
li now

 u
sin

g
 tow

ed b
o

d
ies.

F
u

rth
er w

ork w
ith a 

70 mm m
esh N

ephrops 
traw

l has 
show

n 
th

a
t 

escapes 
occur through 

th
e w

ing and b
elly

 as w
ell as 

th
e 

codend 
of th

e n
e
t. 

T
he 

siz
e 

of 
th

e 
escapin

g
 

N
ephrops 

in
creases w

ith
 
th

e d
istan

ce 
back 

from
 
th

e groundrope.

W
hite F

ish
 A

u
th

o
rity

, 
In

d
u
stria

l D
evelopm

ent U
n
it, 

H
u
ll 

(N
.C

. 
M

cD
iarm

id)

C
om

parative 
fish

in
g
 

experim
ents 

w
ith 

e
le

c
trifie

d
 beam

 
traw

ls have 
produced 

in
creases 

in
 
fla

tfish
 

catch
es 

up to
 

10% above 
th

o
se 

w
ith 

stan
d
ard

 beam
 
traw

ls. 
T

he 
experim

ents 
w

ere 
c
a
rrie

d
 

out 
w

ith
 

tw
o 

com
m

ercial 
v
essels 

(525 hp, 
26 m

; 
240 hp, 

22.5 pm
), 

w
hich norm

ally fish
 

tw
o 

4 m 
beam

s 
fitte

d
 w

ith 9 
tic

k
le

r 
ch

ain
s 

o
r 

ch
ain

 m
ats.

A 
su

itab
ly
 m

odified 
shrim

p 
rig

 rep
laced

 
one 

or 
both 

ch
ain

 rig
s. 

P
u
lse 

ra
te
 

freq
u

en
cie: 

o
f 

6.25 and 
4 pps 

w
ere used and 

th
e 

d
isch

arg
e m

easured a
t 

th
e 

electro
d
es 

ranged 
from

 
170 to

 
23O V

. 
T

railin
g
 s.w

.r. 
electro

d
es 

w
ere used 

on 
each beam

. 
A

n econom
ic 

stu
dy

 
in

d
icates 

th
a
t 

e
le

c
trifie

d
 beam

 
traw

ls 
should 

show
 a 

sav
in

g
 o

f 
/\2%

 
in
 
fu

el 
and 

15%
 
in
 

g
ear 

co
sts.
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A 
sm

all 
'ro

p
e 

traw
l' 

has 
been developed 

fo
r use 

by 
tw

o 
120 HP 

v
essels 

fish
in

g
 
fo

r 
p
elag

ic 
sp

ecies a
t 

speeds up 
to
 

A k
n

o
ts. 

It 
is 

based on a 
96O x 200 mm m

idw
ater 

traw
l and has 

lo
n
g
itu

d
in

al ro
p

es 
su

b
stitu

te
d
 
fo

r m
eshes 

in
 

th
e 

w
ings 

and 
firs

t 
body 

p
an

els. 
T

he 
drag 

is 
ap

p
ro

x
im

ately
 15$

 le
ss 

th
an 

th
a
t 

o
f th

e 
unm

odified n
et 

and th
e 

m
axim

um
 m

outh ap
ertu

re 
is 

16 x 1} m a
t 

4 k
n
o
ts.

T
he 

p
ro

to
ty

p
e 

"A
u
to

clip
" 

fu
lly

 autom
ated lo

n
g
lin

e 
b
aitin

g
 and h

an
d
lin

g
 system

 has 
undergone 

12 m
onths 

su
ccessfu

l tria
ls
 

on board a 
15 m 

com
m

ercial 
fish

in
g
 v

essel.
T

he 
equipm

ent 
co

n
sists 

o
f 

13 km
 

of 7 mm 
p

la
ite

d
 p

o
ly

ester 
lin

e
 and a num

ber of 
sto

rag
e 

rack
s 

each 
cap

ab
le 

o
f h

o
ld

in
g
 one hundred 400 x 

1
.5
 mm m

onofilam
ent 

nylon 
snoods and M

ustad
 N

o 
6 

eyed stra
ig

h
t 

hooks. 
T

he m
echanism

s are 
pow

ered by h
y
d
rau

lic 
pum

ps 
and pneum

atic 
ram

s. 
E

lectro
n
ic 

sen
so

rs are used 
to
 a

tta
ch

 
th

e snoods 
to
 

th
e 

lin
e
 
a
t 

sp
acin

g
s 

v
ary

in
g
 

from
 

1
.2
 

to
 4

.8
 m

. 
L

ine 
sh

o
o
tin

g
 
is u

su
ally

 
carried

 
out 

a
t 

4
.5
 k

n
o

ts and th
e 

lin
e
 
is 

h
au

led a
t 

0.37 m
/s.

T
h
eo

retical 
in

v
estig

atio
n
s 

o
f a

lte
rn

a
tiv

e
 
fu

els 
fo

r m
arine 

d
ie

se
l 

engines 
su

g
g
est 

th
a
t 

sig
n
ific

a
n
t 

fu
el sav

in
g

s are 
u
n
lik

ely
 
to
 

be ach
iev

ed
 by 

th
is m

ethod 
in
 th

e 
n

ear 
fu

tu
re. 

B
ut 

im
m

ediate sav
in

g
s 

could be m
ade as 

a 
re

su
lt 

o
f o

p
eratio

n
al 

•research
. 

ih
e 

in
tro

d
u
ctio

n
 o

f p
aired

 
fish

in
g
 and th

e use 
o
f low

er 
free running

 
speeds both 

o
ffe

r sav
in

g
s 

in
 
fu

el 
co

sts.

T
he Flum

e T
ank has 

been reg
u
larly

 used 
to
 
te

st m
odels 

o
f 

traw
ls, 

n
ets and 

flo
ats 

e
ith

e
r to

 
im

prove 
th

e 
d

esig
n
 
o
f 

ex
istin

g
 

com
m

ercial 
g

ear o
r as p

art 
o
f th

e 
b
asic 

n
et 

d
esig

n
 program

m
e. 

T
his 

covers 
tw

o m
ain areas: 

th
e 

developm
ent 

o
f bottom

traw
ls 

fo
r v

essels 
o
f 20 - 

75 hp and b
asic 

in
v
estig

atio
n
s 

in
to
 
th

e 
d

esig
n
 

of 
p

elag
ic 

tra
w

ls.

2
. 

S
co

tlan
d

 

(R
.E

. 
C

raig)
a. 

G
ear 

T
echnology

E
xperim

ental 
w

ork has 
co

n
tin

u
ed re

la
tin

g
 to

 
th

e 
im

provem
ent 

o
f dem

ersal, 
and 

sem
i-p

elag
ic 

traw
ls, 

and p
ra

c
tic

a
l 

stu
d
ies 

have 
been m

ade 
o
f sh

e
llfish

 
d
red

g
es- 

Som
e 

o
b
serv

atio
n
s 

by u
n
d
erw

ater 
te

le
v
isio

n
 w

ere 
m

ade 
o
f 

fish
 

b
eh

av
io

u
r 

in
 re

la
tio

n
 
to
 
b
aited

 hooks. 
W

ork has 
co

n
tin

u
ed
 on 

th
e 

drag 
of 

n
e
ttin

g
 and w

arps.

In 
co

n
ju

n
ctio

n
 w

ith
 R

IV
0 IJm

uiden, 
stu

d
ies 

have 
been m

ade 
of rope 

traw
ls, 

show
ing 

th
e 

ex
ten

t 
to
 

w
hich rope 

p
an

els 
can m

ain
tain

 
th

e 
sw

ept 
volum

e, 
w

ith 
le

ss 
drag and 

so 
le

ss 
fu

el 
consum

ption 
th

an
 
co

n
v

en
tio

n
al 

traw
ls.

b
. 

F
ish

 B
ehaviour

O
b

serv
atio

n
s 

have 
been m

ade by 
d

iv
ers u

sin
g
 

low
 lig

h
t 

te
le

v
isio

n
 

cam
eras, 

of 
fish

in
g
 
g
ears 

in
 
o
p
eratio

n
, 

and of 
sp

ecial 
rig

s 
to
 

stu
dy
 
th

e 
e
ffe

c
t 

on 
escape 

o
f 

changes 
in
 

th
e an

g
le 

of a
tta

ck
 

o
f n

ettin
g
 

p
an

els. 
C

o
n

sid
erab

le a
tte

n
tio

n
 

has been g
iv

en 
to
 

th
e 

b
elly

 
p
a
rts 

o
f 

sem
i-p

elag
ic 

traw
ls, 

in
 

w
hich th

e an
g
le 

o
f 

rise
 and 

th
e 

ch
o
ice 

o
f m

esh govern th
e 

catch
in

g
 
efficien

cy
.

A 
new

 co
n
tro

llab
le unm

anned v
eh

icle 
has been 

d
esig

n
ed
 to

 
carry

 
te

lev
isio

n
 

cam
eras 

to
 

any 
p
art 

o
f 

th
e 

g
ear, 

th
u
s 

red
u
cin

g
 
th

e 
dem

and 
on d

iv
ers 

tim
e and allo

w
ing

 
o

p
eratio

n
 
in
 

d
ep

th
s 

to
 a

t 
le

a
st 

60 m
etres.

c. 
S

onar and 
In

stru
m

en
tatio

n

S
tock 

su
rv

ey
s 

on 
B

lue 
W

hiting, 
H

erring and S
p

rat w
ere 

conducted u
sin

g
 a 

S
im

rad 
EK38 

echosounder 
coupled 

to
 

th
e 

A
berdeen in

te
g
ra

to
r. 

F
u
rth

er w
ork on 

th
e 

ta
rg

et 
stren

g
th
 o

f gadoids 
w

as 
carried

 out 
and 

p
relim

in
ary

 w
ork on 

h
errin

g
, 

th
e 

la
tte

r 
being m

ade 
p

o
ssib

le 
by 

th
e 

use 
o
f a 

sp
ecial 

barge 
to
 
tran

sp
o
rt 

th
e 

fish
 

from
 

_the 
p
o
in

t 
o
f 

cap
tu

re. A stu
d
y
 
o
f stan

d
ard

 aco
u
stic 

ta
rg

e
ts 

has 
been 

sta
rte

d
.
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F
ish

 
carry

in
g
 aco

u
stic 

tag
s w

ere 
su

ccessfu
lly

 
track

ed
 in

 th
e 

open 
sea w

ith 
sam

ple 
equipm

ent« 
N

ew
 equipm

ent 
is 

being 
developed w

ith m
ore ad

eq
u
ate 

reso
lu

tio
n

 
in
 range and b

earin
g
.

A 
p
ro

to
ty

p
e 

ten
sio

n
 
c
e
ll 

fo
r 

fish
in

g
 
g

ear 
stu

d
ies, 

u
sin

g
 a 

so
lid

-sta
te
 

m
em

ory, 
has been developed and te

ste
d
. 

P
ro

g
ress 

has aiso
 be m

ade 
in
 

th
e 

m
easurem

ent 
of 

n
et 

speed 
through

 th
e 

w
ater, 

and th
e 

an
g

le 
of a

tta
c
k
 of 

traw
l b

o
ard

s.

d. 
O

ther M
atters

i. 
S

tu
d
ies 

have 
been m

ade 
o
f 

creel 
fish

in
g
 

show
ing th

a
t 

fragm
ents 

of 
N

ephrops 
in
 a 

creel w
ill 

reduce 
th

e 
catch

 o
f N

ephrops and 
fragm

ents 
of 

crab 
w

ill 
reduce 

th
e 

catch
 of 

crab
. 

•

ii. 
The 

S
co

ttish
 fish

ery
 u

ses 
p
o
ly

eth
elen

e alm
ost 

ex
clu

siv
ely

 
fo

r ground 
traw

ls and sein
e 

n
ets, 

and polyam
ide 

fo
r m

idw
ater traw

ls.

iii. 
ISO

 stan
d
ard

s 
on 

fish
in

g
 n

et 
term

inology are used in
 sc

ie
n

tific
 

w
ork 

and 
p
u
b
licatio

n
s. 

T
hey have n

o
t 

been g
en

erally
 adopted by n

et m
an

u
factu

rers 
o
r 

fish
erm

en
.

iv
. 

O
ne m

em
ber 

o
f 

sta
ff 

sp
en

t 
6 w

eeks 
in
 

T
hailand on an FAO aco

u
stic 

sto
ck

 
su

rv
ey

. 
S

c
ien

tists 
from

 
In

d
o

n
esia, 

C
hile and T

anzania 
sp

en
t 

tim
e 

in
 th

e 
M

arine 
L

ab
o
rato

ry stu
d
y
in

g
 g

ear research
.

ÏÏ.S.A
-.

(A
.J. 

K
em

m
erer and J.B

. 
S

uom
ala)

F
ish

 
cap

tu
re a

c
tiv

itie
s 

in
 

th
e U

nited 
S

tates 
d
u
rin

g 
1979 

em
phasized 

co
n

serv
atio

n
 
en

g
in

eerin
g
 

and developm
ent 

of 
new

 or 
im

proved 
sam

pling 
system

s. 
H

ig
h
lig

h
ts 

fo
llo

w
:

Sea T
u
rtle C

o
n

serv
atio

n
 Shrim

p 
T

raw
l 

- T
he 

in
cid

en
tal 

cap
tu

re 
of 

sea 
tu

rtle
s 

in
 

shrim
p 

traw
ls 

is 
a problem

 o
f m

ajor 
concern 

th
ro

u
g

h
o

u
t 

co
astal 

reg
io

n
s 

of 
th

e 
so

u
th

eastern
 U

nited 
S

ta
te

s. 
In
 resp

o
n
se 

to 
th

is 
concern 

a 
th

ree-y
ear research

 p
ro

je
ct w

as 
in

itia
te

d
 

in
 

1977 
to 

ev
alu

ate 
th

e 
in

co
rp

o
ratio

n
 of 

a 
larg

e m
esh p

an
el 

acro
ss 

th
e m

ouths 
of 

shrim
p 

traw
ls 

to 
p
rev

en
t 

tu
rtle

s 
from

 en
terin

g
 

th
e n

e
ts. 

A p
ro

to
ty

p
e n

et has 
been 

developed 
and w

ill 
be 

tested
 

d
u

rin
g
 

th
e 

sum
m

er 
of 

1980 
from

 
co

o
p
eratin

g
 

com
m

ercial 
shrim

p 
traw

lers 
and 

ch
arter v

e
ssels. 

T
hese 

te
sts 

norm
ally 

w
ill 

co
n
sist of 

p
aired

 
tow

s 
of 

n
ets w

ith
 and w

ith
o
u
t 

ex
clu

d
er 

p
an

els. 
D

esign g
o

als 
are 

fo
r 

a n
et w

hich red
uces 

tu
rtle

 
cap

tu
re 

75%
 w

h
ile m

ain­
tain

in
g
 

a 
shrim

p 
p
ro

d
u
ctio

n
 efficien

cy
 

of 
a
t 

le
a
st 

90%
. 

P
relim

in
ary

 
tria

ls w
ith

 
th

e p
ro

to
ty

p
e g

ear 
in
 

1979 
in

d
icate 

th
a
t 

th
ese 

g
o
als 

should 
be ach

iev
ab

le 
if 

th
e n

ets 
are 

tended 
p

ro
p

erly
.

T
una 

P
urse 

S
eines 

- A com
puter 

sim
u
latio

n
 m

odel 
of 

a 
tuna 

p
u

rse 
sein

e 
is 

being 
developed 

as 
a m

eans 
to
 

ev
alu

ate proposed 
g

ear 
changes 

to 
reduce 

th
e 

in
cid

en
tal 

catch
 of 

p
elag

ic 
p
o
rp

o
ises 

in
 

th
e E

astern
 T

ro
p
ical 

P
acific 

tu
n
a fish

ery
. 

E
sse

n
tially

, 
th

e m
odel 

d
escrib

es 
th

e b
eh

avio
r 

of 
a 

sin
g
le p

an
el 

of 
w

ebbing, 
alth

o
u
g
h 

u
ltim

ately
 

th
e m

odel m
ay 

be 
expanded 

to 
in

clu
d
e 

th
e 

e
n
tire

 
sein

e. 
C

u
rren

tly
, 

th
e m

odel 
is 

being 
ev

alu
ated

 
and 

tested
 

through g
ear 

tria
ls

.

S
h
ellfish

 D
redge - A

n 
im

proved 
sh

e
llfish

 dredge 
is b

ein
g 

developed 
and 

tested
 
fo

r u
se 

o
ff 

th
e n

o
rth

eastern
 co

ast 
of 

th
e U

nited 
S

tates. 
T

he 
5.2 m

eter 
lo

n
g

, 
3175 

kilogram
 dredge has 

a 
1.52 m

eter 
cu

ttin
g
 
k
n
ife 

and 
u
ses 

22.7 
cu

b
ic m

eters 
o
f w

ater 
p

er m
inute 

su
p
p
lied

 
to 

a 
n
et m

an
ifo

ld
.
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Pow
er 

is 
su

p
p

lied
 

from
 one of 

th
e sh

ip
’s 

150 KW
 g

en
erato

rs 
to
 

an 
e
le

c
tric

a
lly

 
d
riv

en
 

su
b

m
ersib

le 
pum

p 
as 

100 
am

ps 
of 

440 VAO 
3-phase 

cu
rren

t. 
T

he 
dredge has 

been used 
su

ccessfu
lly

 d
u
rin

g 
clam

 
surveys 

along 
th

e n
o
rth

east 
co

ast of 
th

e U
nited 

S
tates 

in
 w

ater 
depths 

to 
50 fathom

s. 
A

dvantages 
of 

th
e 

system
 com

pared 
to 

co
n

v
en

tio
n

al 
su

rface 
su

p
p
lied 

h
y

d
rau

lic 
dredges 

are 
ease of 

h
an

d
lin

g
, 

co
n

sisten
cy
 

of 
o

p
eratio

n
, 

and 
efficien

cy
 

in
 pow

er 
tran

sm
issio

n
.

R
em

ote U
nderw

ater 
F

ish
eries 

A
ssessm

ent 
S

ystem
 - A R

em
ote U

nderw
ater 

F
ish

eries A
ssessm

ent 
S

ystem
 

(R
U

FA
S-II) 

w
as 

developed 
sev

eral y
ears 

ago, 
b
u
t w

as 
never 

used 
due p

rin
c
ip

a
lly

 
to 

telem
etry

 
problem

s. 
T

he 
system

 
is 

designed 
fo

r 
tow

ed 
o

p
eratio

n
 from

 research
 v

essels 
to
 

depths 
of 

400 
fathom

s 
and 

is 
equipped w

ith 
lig

h
ts, 

te
lev

isio
n
, 

and 
p
h
o
to

g
rap

h
ic 

cam
eras. 

H
eight 

above 
th

e bottom
 is 

co
n

tro
lled

 
e
ith

er m
anually by 

an 
o
p
erato

r 
aboard 

th
e 

research
 v

essel m
o
n
ito

rin
g 

retu
rn

s 
from

 an 
echo 

sounder 
on 

th
e 

su
b
m

ersib
le or 

au
to

m
atically

 
through p

reselected
 

h
eig

h
ts 

en
tered

 
in

to
 

an 
on-board 

co
n

tro
l 

system
. 

T
he 

system
 w

as 
upgraded 

th
is 

p
ast y

ear 
and underw

ent 
tw

o 
sea 

tria
ls

. 
T

he 
firs

t 
tria

l 
ended 

p
re­

m
aturely

 due 
to 

an 
in

te
rm

itten
t 

telem
etry

 problem
, 

w
h

ile 
th

e 
second 

sa
tisfie

d
 m

ost 
sea 

tria
l 

o
b
jectiv

es.

Ju
v

en
ile 

Sea T
u

rtle T
racking 

- 
T

he rad
io
 

track
in

g
 

tag
s 

rep
o
rted

 
on la

st 
y

ear 
fo

r 
ju

v
en

ile 
sea 

tu
rtle

s 
w

ere 
su

ccessfu
lly

 
dem

onstrated 
d

u
rin

g
 

a 
release 

of 
sev

eral 
thousand h

ead
started

 
K

em
p 

R
idley 

tu
rtle

s. 
S

m
all 

rad
io
 

tag
s 

(2
5
.3 

gm
s) 

w
ere attach

ed
 

to 
a num

ber 
of 

th
e 

tu
rtle

s by 
a 

sh
o
rt 

lan
y

ard
 

(ap
p

rox
im

ately 
th

e len
g

th
 of 

th
e carap

ace) 
and 

then 
the' 

tu
rtle

s w
ere 

track
ed

 w
ith 

an airp
lan

e 
fo

r 
30 

days. 
No 

sig
n
ific

a
n
t problem

s 
w

ere 
en

co
u
n
tered

.

S
a
te

llite
 T

racking 
of M

arine A
nim

als 
- A N

im
bus-6 

lin
k

ed
 
sa

te
llite

 
tran

sm
itter w

eighing 
approxim

ately 
2.7 K

gm
s 

(in
clu

d
in

g
 b

a
tte

rie
s, 

e
tc

.) 
w

as 
attach

ed
 

to 
an ad

u
lt 

sea 
tu

rtle
 
in
 O

ctober 
1979 

fo
r 

a 
o
n
e-y

ear 
te

st.
T

he 
tran

sm
itter 

o
p

erates 
every 

4 
days 

fo
r 

8 
h

o
u

rs, 
from

 w
hich 

lo
catio

n
s 

accu
rate 

to 
about 

4 
k
ilo

m
eters 

can be 
com

puted. 
T

he 
system

 has 
perform

ed 
ex

cep
tio

n
ally

 w
ell 

sin
ce 

attach
m

en
t based 

on v
e
rific

a
tio

n
s 

o
b
tain

ed
 w

ith 
receiv

ers 
aboard 

a
irc

ra
ft 

and v
isu

al 
sig

h
tin

g
s. 

O
v

erall, 
th

e 
tu

rtle
 has 

trav
eled

 
about 

1200 
k
ilo

m
eters; 

ap
p
rox

im
ately

 
6 m

onths 
of 

b
attery

 
life

 
s
till 

rem
ains 

in
 

th
e 

tran
sm

itter 
system

 as 
of 

th
is 

w
ritin

g
.

A 
second 

tran
sm

itter 
system

 w
eighing 

ap
p
ro

x
im

ately 
900 

gm
s w

as 
developed 

fo
r 

track
in

g
 

p
elag

ic 
p
o
rp

o
ises. 

Two 
te

sts 
w

ere conducted 
in
 

1979 
w

ith 
p

ro
to

ty
p
e 

tran
sm

itte
rs 

attach
ed
 

to w
ild 

an
im

als. 
T

he firs
t 

te
st w

as 
com

pletely 
u
n
su

ccessfu
l 

due 
to 

a 
fa

ilu
re
 

of 
its 

sea-w
ater 

sw
itch

, 
and 

th
e 

second w
as 

only p
a
rtia

lly
 
su

ccessfu
l 

as 
only 

a 
few

 u
p
lin

k
s w

ere 
receiv

ed
 

by 
th

e N
im

bus-6 
s
a
te

llite
. 

A
d
d
itio

n
al 

te
sts 

are planned 
fo

r 
1980.

H
ydroacoustic 

E
xperim

ent 
- A jo

in
t 

U
nited 

S
tates - N

orw
ay 

experim
ent 

is 
being 

planned 
fo

r 
Ju

n
e-Ju

ly
 

1980 
in
 
th

e v
ic

in
ity

 
of 

B
ergen, 

N
orw

ay.
T

he 
o
b
jectiv

e 
of 

th
e 

experim
ent 

is 
to 

in
v

estig
ate v

a
ria

tio
n
s 

in 
fish
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ta
rg

et 
stren

g
th
 as a 

fu
n
ctio

n
 

of 
fish

 b
eh

av
io

r, 
ag

g
reg

atio
n
, 

sp
ecies, 

size
, 

and asp
ect an

g
le.

K
now

ledge of 
fish

 
ta

rg
et 

stren
g

th
s 

and b
eh

av
io

r 
is 

e
sse

n
tia

l 
to
 
fish

 
d
en

sity
 
estim

atio
n
, 

w
hether 

accom
plished 

by 
one of 

th
e 

stan
d

ard
 m

ethods 
of 

echo 
co

u
n
tin

g
 o

r 
in

teg
ra

tio
n

. 
E

ach o
f 

th
ese m

ethods 
req

u
ires 

sp
ecificatio

n
 

of 
th

e a
c
o
u
stic

a
lly

 
sam

pled 
volum

e. 
T

he 
echo 

in
teg

ratio
n

 
m

ethod 
ad

d
itio

n
ally

 
req

u
ires 

know
ledge 

of 
th

e m
ean b

ack
scatterin

g
 

stren
g
th

. 
T

hese 
in

terp
retiv

e
 
q

u
a
n

titie
s 

can be 
calcu

lated
 

from
 
th

e 
system

 p
aram

eters, 
in

clu
d
in

g
 

th
resh

o
ld
 
le

v
el, 

and 
aco

u
stical and 

b
eh

av
io

ral 
c
h

a
ra

c
te

ristic
s 

of 
observed 

fish
.

F
ish

 
ta

rg
e
t 

stren
g
th

s have been an o
b

ject 
of 

sy
stem

atic 
study 

fo
r 

at 
le

a
st 

tw
enty y

ears. 
G

en
erally

, 
th

ese have been o
b

tain
ed
 

in
 

experim
ents 

w
ith an

esth
etized

, 
stunned 

o
r 

k
ille

d
 

specim
ens. 

T
he 

re
su

lta
n
t m

easure­
m

ents 
have been used 

to 
calcu

late 
th

e 
aco

u
stically

 
sam

pled volum
e and 

m
ean b

ack
scatterin

g
 

to 
cro

ss-sectio
n

. 
T

hese have been u
sed

, 
in
 
tu

rn
, 

to 
in

te
rp

re
t 

echo 
count 

and 
in

te
g
rato

r 
m

easurem
ents of 

fish
 d

en
sity

. 
T

hus 
e
sse

n
tia

lly
 
life

le
ss 

fish
 have been 

assum
ed 

to
 

be rep
resen

tativ
e 

of 
liv

in
g

, 
free-sw

im
m

ing 
fish

 
in
 
th

e w
ild 

—
 w

ith
 resp

ect 
to 

th
e
ir 

aco
u
stic 

p
ro

p
erties. 

In
 p

a
rtic

u
la

r, 
th

e averaged 
b
ack

scatterin
g
 

cro
ss­

sectio
n
s 

have been 
assum

ed 
to 

be 
id

e
n

tic
al.

T
he 

ex
p
erim

en
tal d

esig
n
 
is 

sim
ple 

In o
u
tlin

e. 
A

n 
encaged 

ag
g
reg

atio
n

 
of 

o
th

erw
ise 

free-sw
im

m
ing 

fish
 w

ill 
be 

en
so

n
ified

 
and 

photographed 
co

n
cu

rren
tly

, 
if n

o
t 

sim
u
ltan

eo
u
sly

. 
A

t 
th

e 
com

pletion
 of 

th
e 

encaged 
fish

 m
easurem

ents 
rep

resen
tativ

e 
specim

ens 
w

ill be w
ithdraw

n, 
an

esth
e­

tized
 

and m
easured w

ith
 
co

n
v
en

tio
n
al 

ap
p
aratu

s 
to 

o
b

tain
 
th

e
ir 

targ
et 

stren
g

th
 
fu

n
ctio

n
s. 

T
he 

expected 
echo 

energy 
or m

ean b
ack

scatterin
g

 
cro

ss-sectio
n
 of 

th
e 

encaged 
fish

 w
ill 

then be com
puted 

on 
th

e b
asis 

of 
the 

p
h
o
to

g
rap

h
ic 

o
b
serv

atio
n
 of 

fish
 o

rien
ta

tio
n
 d

istrib
u
tio

n
 and 

m
easurem

ents 
of 

sin
g

le fish
 
ta

rg
e
t 

stren
g

th
 
fu

n
ctio

n
s. 

C
om

parison w
ith

 
th

e 
corresponding 

o
b

serv
atio

n
s 

should 
confirm

 
or 

deny 
th

e 
eq

u
iv

alen
ce 

of m
ean b

ack
scatterin

g
 
stren

g
th

s 
of 

liv
in

g
 

and 
an

esth
etized

 
fish

.

ÏÏ.S
.S

.R
.

(P
. 

A
. 

M
oiseev)

To 
im

prove fish
in

g
 g

ears 
and fish

e
rie

s 
schem

es 
th

e fo
llo

w
in

g
 w

ork w
as 

carried
 

o
u
t 

in
 1979 

:

T
o 

stu
d
y
 fish

 reso
u

rces in
 th

e 
co

astal 
zone 

o
f M

urm
an th

e b
o
tto

m
-set 

lo
n
g
- 

lin
e
s w

ere 
te

sted
 on b

o
ard a v

essel 
o
f th

e R
S-300 ty

p
e from

 Ju
ly
 to

 D
ecem

ber.

B
ottcm

 traw
l 

se
le

c
tiv

ity
 in

 re
la

tio
n
 to

 B
aren

ts 
and B

altic 
cod, 

haddock and 
re

d
fish

 w
as 

stu
d

ied
.

P
air 

schem
es fo

r fish
in

g
 p

elag
ic fish

 w
ere te

sted
 on board a v

e
sse

l' o
f 

th
e SRT ty

p
e 

(m
edium

 tra
w

le
r).

U
nderw

ater o
b
serv

atio
n

s 
on fish

in
g
 w

ith
 a m

idw
ater traw

l w
ere c

a
rrie

d
 o

u
t.

S
u

rv
iv

al ra
te
 

o
f young flo

u
n
d
er from

 traw
l 

catch
es released

 in
to
 
th

e 
sea 

w
as 

d
eterm

in
ed

.

T
he 

program
m

e 
fo

r fish
in

g
 com

puter an
aly

sis 
co

n
tin

u
ed to

 be im
proved.

F
ish

in
g
 cap

acity
 o

f v
ario

u
s 

fish
in

g
 com

plexes 
w

as 
ascertain

ed
 on th

e 
background o

f fish
ed

 volum
e m

ethod 
(FY

M
)

A
li 

fish
in

g
 g

ears used by th
e fish

in
g
 v

essels 
in
 th

e A
tlan

tic 
O

cean w
ere m

ade 
o
f polyam

id capron fib
re

.






