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te

rn
a
tio

n
a
l 

C
ouncil fo

r th
e 

E
x
p
lo

ratio
n
 o

f th
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S
ea

C
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A
d

m
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FISH
IN

G
 TECHNOLOGY COM

M
ITTEE

1977

G
. 

K
uro

B
elgium

(G
. 

V
anden B

roucke)

In
v

estig
atio

n
s 

on double beam
 traw

ls w
ere 

carried
 out 

esp
ecially

 as 
reg

ard
s 

th
e
ir p

o
ly

­
v

alen
t 

ch
aracter and 

th
e re

la
tio

n
 c

u
ttin

g
 ra

te
 
- w

aterflo
w
 p

attern
 through th

e upper 
n
e
t.

In
 th

e fie
ld
 of 

e
le

c
tric

a
l fish

in
g
, 

fu
rth

e
r experim

ents w
ere 

carried
 o

u
t w

ith
 a 

com
pact 

p
u
lse 

g
en

erato
r. 

T
he 

in
v
estig

atio
n
s 

concerned th
e 

d
esig

n
 and te

stin
g
 of 

th
e p

u
lse g

en
erato

r w
ith

 se
ttle

d
 freq

u
en

cies, 
peak load 

and p
u

lse 
len

g
th
 in

 fu
n
ctio

n
 

o
f th

e 
fish

 sp
ecies. 

E
xperim

ents 
a
t 

sea have been conducted w
ith 

shrim
ps 

and so
le.

D
uring th

e 
in

v
e
stig

a
tio

n
s 

on sem
i-p

elag
ic n

e
ts, 

n
etso

n
d

e 
and 

so
n
ar w

ere in
tro

d
u
ced

 
in
 o

rd
er to

 
o
b
tain

 d
ata resp

ectiv
ely

 on th
e 

p
o
sitio

n
 and b

eh
av

io
u

r o
f th

e n
ets 

on 
th

e fish
 co

n
cen

tratio
n

s, 
th

e 
p
o
sitio

n
 o

f w
recks 

and bottom
 sta

te
.

T
he 

d
ata on th

e catch
es m

ade 
by a traw

ler fish
in

g
 in

 th
e L

iv
erp

o
o

l B
ay w

ere 
stu

d
ied

.
A re

la
tio

n
 w

as 
sought betw

een th
e 

catch
es, 

th
e w

ind fo
rce 

and th
e w

ind d
irec

tio
n
.

F
u
rth

er d
ata on th

e 
tem

p
eratu

re 
o
f th

e 
sea-w

ater w
ere 

com
piled fo

r th
e N

orth Sea 
in
 o

rd
er to

 
a
sc

erta
in

 a p
o

ssib
le re

la
tio

n
 betw

een tem
p
eratu

re and catch
es.

A
n en

q
u
iry

 am
ong ship-ow

ners 
and fish

erm
en

 m
ade 

it p
o
ssib

le 
to
 

d
efin

e 
th

e h
in

d
ran

ce 
caused by o

ffsh
o
re 

o
il- and gas 

e
x
p
lo

ita
tio

n
 a

t 
sea.

T
he 

d
iffic

u
ltie

s 
encountered

 d
u
rin

g
 fish

in
g
 o

p
eratio

n
s 

on th
e 

tra
d

itio
n

a
l fish

in
g

 
grounds 

caused by th
e 

lay
in

g
 o

f p
ip

elin
es are 

co
n
sid

ered
 to

 be 
th

e m
ain o

b
stacle.

T
ech

n
ical 

ad
v
ice w

as 
extended to

 
sh

ip
-o

w
n
ers as reg

ard
s 

th
e 

co
n
v
ersio

n
 o

f fish
in

g
 

v
essels 

and ad
ap

tatio
n

s 
to
 new

 fish
in

g
 m

ethods. 
A

dvice 
on th

e use 
o
f 

so
n
ar w

as 
p
ro

v
id

ed
.

V
ario

u
s y

arn
s 

and n
e
ttin

g
 w

ere te
sted

 fo
r y

am
 stren

g
th

, 
knot 

stren
g

th
, 

m
esh stren

g
th

, 
m

esh size
, 

e
tc. 

m
ainly on req

u
est 

of 
in

d
u
stry

.

A w
ork-tim

e 
stu

d
y
 on th

e 
au

to
m

atic 
feed

in
g
 system

 fo
r 

th
e 

shrim
p rin

sin
g
 and 

so
rtin

g
 m

achine w
as 

sta
rte

d
.

F
u

tu
re w

ork

- P
ra

ctic
al 

ex
p
erim

en
ts w

ith
 a double 

beam
 traw

l and 
sem

i-p
elag

ic n
e
ts.

- T
ria

ls w
ith

 a com
pact b

a
tte

ry
 pow

ered u
n
d
erw

ater p
u
lse g

en
erato

r.
- E

xperim
ents w

ith
 se

t 
g
ill-n

e
ts fo

r cod.
- F

u
rth

er in
v
e
stig

a
tio

n
s 

in
 th

e 
fie

ld
 o

f n
e
ttin

g
 m

aterials.
- F

u
rth

er stu
d
y
 on th

e h
in

d
ran

ce 
caused by gas 

and o
il p

ip
elin

es 
on th

e 
fish

in
g

 
o
p
eratio

n
s.

- C
om

pilation o
f a 

"L
ist 

o
f W

recks" 
fo

r th
e N

orth S
ea and Irish

 S
ea.

- C
om

parative 
w

ork-tim
e 

stu
d

y
 on th

e h
an

d
lin

g
 o

f th
e 

catch
es w

ith
 th

e 
tra

d
itio

n
a
l 

siev
e 

and w
ith

 th
e 

au
to

m
atic feed

in
g
 system

 fo
r th

e 
shrim

p rin
sin

g
 and so

rtin
g

 
m

achine.



C
anada

(P
. 

J. 
G

. 
C

arro
th

ers)

D
evelopm

ent and research
 p

ro
jects 

of concern to
 

th
e P

ish
in

g
 T

echnology 
C

om
m

ittee 
are 

conducted by m
any d

iv
erg

en
t 

ag
en

cies 
in

 C
anada. 

T
he 

fed
eral 

governm
ent 

sp
o
n
so

rs 
"n

atio
n
al" 

p
ro

jects 
as 

w
ell as 

"reg
io

n
al" 

p
ro

jects 
o
f 

p
a
rtic

u
la

r in
te

re
st 

to
 
th

e N
ew

foundland, 
M

aritim
es, 

Q
uebec 

and P
acific reg

io
n
s 

re
sp

ec
tiv

e
ly

. 
T

he 
p

ro
v

in
cial governm

ents 
w

ith m
arine 

fish
e
rie

s 
aiso

 
sponsor 

p
ro

je
cts, 

o
ften

 w
ith

 fin
an

c
ial 

assistan
ce 

from
 th

e 
fed

eral governm
ent. 

A
iso, 

som
e 

o
f th

e u
n

iv
e
rsitie

s 
are 

show
ing in

creasin
g
 in

te
re

st, 
p

a
rtic

u
la

rly
 w

ith
 th

e 
advent 

o
f 

ju
risd

ic
tio

n
 over th

e 
fish

e
rie

s 
to
 

200 m
iles 

o
ffsh

o
re. 

V
o
lu

n
tary 

co
o
rd

in
atio

n
 o

f th
e 

program
m

es 
executed

 by th
ese v

ario
u
s ag

en
cies 

in
 eastern

 
C

anada is 
achieved

 
through th

e 
C

anadian A
tlan

tic F
ish

eries T
ech

n
o
lo

g
ical 

A
dvisory C

om
m

ittee 
(C

A
FIA

C
).

W
ith th

is 
d
iv

e
rsity

 o
f in

te
re

sts 
and th

ru
sts 

it 
is d

iffic
u
lt, 

and p
ro

b
ab

ly
 

n
o
t 

d
esirab

le, 
fo

r th
is 

subm
ission to

 
d
e
ta

il a
li 

th
e 

p
ro

je
cts. 

In
stead

, 
th

e 
fo

llo
w

in
g
 is 

a sum
m

ary w
ith

 ap
o

lo
g

ies 
to
 
th

o
se w

hose 
p
et 

p
ro

jects have 
been o

m
itted

.

Im
provem

ent 
o
f 

shrim
p traw

lin
g
 h

as been tack
led

 on th
ree fro

n
ts, 

w
ith 

em
phasis 

on m
inim

ising th
e b

y
-catch

 o
f ju

v
en

ile re
d
fish

. 
T

he n
atio

n
al p

ro
je

cts, 
in

 
co

o
p

eratio
n
 w

ith
 N

ew
 B

runsw
ick, 

in
clu

d
e 

a m
idw

ater traw
l fo

r n
ig

h
t fish

in
g
 to

 
com

plem
ent 

th
e 

tra
d
itio

n
a
l bottom

 traw
l. 

A
iso, 

a v
ariab

le-d
ep

th
 

so
n

ar fo
r 

im
proved re

so
lu

tio
n
 in

 shrim
p d

etectio
n
 h

as been developed and th
e beam

 traw
l 

developed in
 th

e P
a
c
ific 

is 
to
 be 

trie
d
 
in
 th

e 
G

u
ii o

f S
t 

L
aw

rence. 
In
 Q

uebec 
and N

ew
foundland, 

v
ario

u
s 

ty
p

es 
o
f 

sep
arato

r traw
l have 

been trie
d
.

O
ther n

atio
n
al p

ro
jects 

in
clu

d
e 

fu
rth

e
r developm

ent 
and prom

otion o
f m

echanised 
lo

n
g
lin

in
g
, 

tria
ls
 fo

r ste
m
 drum

 sein
in

g
 on la

rg
e
r v

e
ssels, 

a rope-w
ing bottom

 
traw

l fo
r clean

er catch
es, 

and a traw
l-n

et 
in

stru
m

en
t package 

p
rim

arily
 fo

r 
m

en
su

ration
 o

f m
id-w

ater traw
ls,b

u
t aiso

 
ad

ap
tab

le 
to
 bottom

 traw
ls.

In
 N

ew
foundland, 

m
uch o

f th
e 

e
ffo

rt 
goes 

to
 
ad

ap
tin

g
 tech

n
iq

u
es 

alread
y
 deve­

loped elsew
here 

in
 an e

ffo
rt 

to
 

im
prove 

th
e v

ia
b

ility
 o

f in
sh

o
re 

fish
e
rie

s 
of 

lo
cal 

econom
ic 

im
p

o
rtan

ce. 
Such p

ro
jects 

in
clu

d
e 

Irish
 lo

b
ster-p

o
t h

au
ler, 

p
u

rse- 
sein

in
g
 fo

r cap
elin

 in
sh

o
re 

and o
ffsh

o
re, 

g
ill-n

e
ttin

g
 lu

m
p
fish fo

r ro
e, 

up­
d
atin

g
 sein

e-n
et tech

n
iq

u
es, 

p
a
ir bottom

 traw
lin

g
, 

v
essel 

sta
b
ility

 co
n
v
ertin

g
 

from
 lo

n
g
lin

in
g
 to

 
sein

in
g
, 

and co
n

v
ersio

n
 o

f 
a P

acific
 
co

ast 
65 

fo
o
t v

essel 
fo

r N
ew

foundland co
n

d
itio

n
s. 

Tw
o 

in
n

o
v

atio
n

s 
in

clu
d

e h
an

d
lin

g
 and u

n
lo

ad
in

g
 

from
 catch

 from
 th

e h
o
ld
 
in

 n
e
ttin

g
 bags and m

esh
-size 

experim
ents w

ith
 cod 

trap
s 

to
 m

inim
ise 

th
e 

catch
 o

f u
n

d
ersized

 fish
. 

A
iso, 

th
e 

effectiv
en

ess 
o
f crab

 and 
lo

b
ste

r trap
s 

as 
a fu

n
ctio

n
 o

f d
esig

n
 and 

soak tim
e have been stu

d
ied

.

In
 th

e M
aritim

e reg
io

n
,fish

in
g
 tria

ls
 fo

r sand lau
n
ce 

w
ere 

conducted, 
e
ffec

ts 
o
f h

o
le 

size 
and m

aterial 
on se

le
c
tiv

ity
 of 

lo
b

ste
r 

trap
s w

ere 
stu

d
ied

, 
and a 

m
o
d

ified 
scallo

p
 rak

e h
as been d

esig
n

ed
 in

 an e
ffo

rt 
to
 reduce 

dam
age 

to
 
lo

b
ste

r 
grounds. 

Tw
o 

ex
p

erim
en

tal 
onboard w

ashers 
fo

r scallo
p
 m

eats 
are b

ein
g
 trie

d
.

In
 ad

d
itio

n
 to

 
th

e 
shrim

p 
traw

l 
tria

ls
, 

Q
uebec h

as 
conducted 

tria
ls
 w

ith
 th

e 
W

estern and Y
ankeee 

41 
traw

ls 
in

clu
d
in

g
 a m

o
d
ificatio

n
 fo

r clean
er catch

es.
T

raw
l m

odels have been stu
d
ied

 in
 th

e B
oulogne 

tan
k
. 

T
raw

l 
in

stru
m

en
tatio

n
 has 

in
clu

d
ed

 a w
arp ten

sio
n
 m

eter and an im
proved b

a
tte

ry
 fo

r th
e P

uruno n
et 

sounder.

In
 th

e 
P

a
c
ific reg

io
n

, 
prom

otion o
f 

ste
m

 ram
p traw

lin
g
 on sm

aller v
essels 

co
n
tin

u
es 

an im
proved tu

b
 w

asher fo
r fish

 u
sin

g
 h

y
d
rau

lic 
p
rin

cip
les 

and an onboard 
je

t 
and 

a
ir-lift u

n
lo

ad
in

g
 system

 are b
ein

g
 developed, 

th
e u

p
rig

h
t-o

v
al 

cam
bered doors are 

b
ein

g
 refin

ed
 and w

arp ten
sio

n
 m

eters are 
b

ein
g
 d

esig
n
ed

.
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In
 ad

d
itio

n
 to

 
th

e 
above 

p
ro

jects w
hich are 

ad
d
ressed

 
sp

e
c
ific

a
lly

 to
 

th
e 

com
m

ercial 
fish

e
rie

s, 
governm

ent groups 
are 

co
n
d
uctin

g
 research

 to 
im

prove 
fish

ery
 reso

u
rce 

in
v
en

to
ry
 tech

n
iq

u
es 

and to
 p

ro
v

id
e 

o
th

er 
tech

n
ical ad

v
ice re

la
te

d
 to

 
fish

in
g
 m

ethodology fo
r m

anagem
ent 

o
f th

e 
fish

ery
 reso

u
rce, 

p
a
rtic

u
la

rly
 u

n
d
er extended 

ju
risd

ic
tio

n
. 

T
echniques 

fo
r aco

u
stic 

su
rv

ey
s 

are 
su

b
jected

 to
 co

o
rd

in
ated

 stu
d
ies 

in
 th

ree 
la

b
o
rato

ries 
% 

developm
ent 

o
f hardw

are 
and d

ata an
aly

sis 
tech

n
iq

u
es a

t 
the 

M
arine E

cology L
ab

o
rato

ry in
 D

artm
outh, 

g
ro

u
n
d
fish

 echo 
stren

g
th
 
stu

d
ies 

a
t 

S
t A

ndrew
s, 

and p
elag

ic 
fish

 tech
n

iq
u

es 
in
 S

t 
Jo

h
n

's. 
T

he 
tra

d
itio

n
a
l 

traw
l 

en
g
in

eerin
g
 stu

d
ies have been sp

e
c
ific

a
lly

 d
irected

 tow
ard a c

ritic
a
l 

exam
ination o

f traw
l 

su
rv

ey
 m

ethods. 
It 

is hoped th
a
t 

in
te

re
st 

in
 fish

in
g

 
g

ear 
stan

d
ard

s 
can be m

ain
tain

ed
.

P
o

ly
eth

y
len

e 
and n

y
lo

n
 n

e
ttin

g
s 

are u
sed alm

ost ex
clu

siv
ely

 in
 m

id-w
ater and 

bottom
 traw

ls 
in

 A
tla

n
tic C

anada, 
w

ith
 th

e la
tte

r p
red

o
m

in
atin

g
 in

 co
d
-en

d
s.

D
enm

ark

(P
. 

K
annew

orff)

M
o w

ork h
as 

been carried
 o

u
t.

F
aroe 

Islan
d
s 

(H
. 

Jak
up

ssto
v
u
)

M
o w

ork c
a
rrie

d
 o

u
t.

F
in

lan
d 

(V
. 

S
jöblom

)

M
o research

 on fish
in

g
 tech

n
o
lo

g
y
 w

as 
conducted in

 1977* 
A

ccording to
 

in
fo

rm
atio

n
 by fish

erm
en

, 
v
ario

u
s m

aterials w
ere used in

 n
ets as fo

llo
w

s 
($

)t

P
elag

ic 
h
errin

g
 traw

l
H

errin
g

 
bottom

 traw
l

Salm
on

g
ill-n

e
t

P
olyam

ide 
6
.6

52.2
50.0

38.9
P

olyam
ide 

6
4
.3

5.3
11.1

P
o
ly

ester
37.0

39-3
38.9

P
olypropylene

6.5
5
.3

11.1

T
o

tal
100.0

99-9
100.0

F
rance

(j.C
. 

B
rabant)

1. 
C

h
alu

ts

U
n ch

alu
t de 

fond avec un dos 
trè

s 
larg

e 
et 

des 
a
ile

s 
in

férieu
re

s 
coupées 

a été u
tilis

é
 larg

em
en

t p
ar le

s b
ateau

x
 de B

oulogne-sur-M
er, 

d
'u

n
e p

u
issan

ce 
su

p
érieu

re 
à 1 

000 
ch et 

p
ar quelques 

c
h
a
lu

tie
rs b

reto
n
s.

L
’augm

entation des 
cap

tu
res p

eu
t 

ê
tre

 a
ttrib

u
é
e 

à l'a
m

é
lio

ra
tio

n
 de 

l'o
u
v
e
rtu

re 
v
e
rtic

a
le

, 
à la

 p
o
ssib

ilité
 de 

p
êch

er su
r des fonds 

trè
s d

u
rs, 

g
râce 

à 
l'u

tili­
satio

n
 d

'u
n
 b

o
u

rrelet 
en caoutchouc m

oulé fo
rtem

en
t 

le
sté

, 
e
t à l'u

tilisa
tio

n
 

des panneaux o
v
ales 

concaves 
(ty

p
e M

ORGERE) 
q
u
i n"* av

aien
t pas 

été u
tilisé

s 
ju

sq
u
'ic

i 
à B

oulogne-sur-M
er.
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P
endant une 

sem
aine, 

un essai 
de 

pèche 
com

parative 
a été 

effectu
é 

en
tre 

2 
c
h

alu
tiers de B

oulogne-sur-M
er, 

u
tilisa

n
t altern

ativ
em

en
t un ch

alu
t 

de 
fond classiq

u
e 

e
t un ch

alu
t de fond 4 

faces 
q
u
i 

e
st une v

ersio
n
 m

odifiée 
du ch

alu
t 

"A
tlan

tic W
estern" 

(ce 
ch

alu
t 

e
st u

tilisé
 p

ar quelques 
b

ateau
x 

de 
3000 à 1 

100 c
h
).

Le g
ain

 de 
7Í0 obtenu avec 

le
 nouveau ch

alu
t 

au co
u

rs 
de 

c
e
tte

 
ex

p
érien

ce 
où l'o

n
 s'e

st 
tro

u
v
é 

en p
résen

ce 
de p

o
isso

n
 c

o
llé au fond 

se
ra

it, 
san

s 
d
o
u
te, 

su
p
érieu

r dans 
le 

cas 
de p

o
isso

n
 d

éco
llé, 

com
pte 

ten
u
 de 

sa p
iu

s grande 
o
u
v
ertu

re v
e
rtic

a
le

.

P
our te

n
te

r d
'a

ssu
rer la

 d
iv

e
rsific

a
tio

n
 de 

sa p
ro

d
u

ctio
n

, 
un n

av
ire 

co
n
g
élateu

r a e
n
trep

ris, 
au p

rin
tem

p
s, 

une 
cam

pagne 
de 

pêche 
du m

erlu 
en A

friq
u

e 
du S

ud. 
A

u co
u

rs 
de 

c
e
tte

 
cam

pagne, 
on a u

tilis
é
 

des 
ch

alu
ts 

de 
fond à grande 

o
u
v
ertu

re v
e
rtic

a
le
 
à 2 

faces 
e
t 

de 
ch

alu
ts 

à 4 faces de 
type 

p
élag

iq
u
e, 

ré
a
lisé

s 
en m

ailles 
de 

800 mm à l'e
n
tré

e
 
e
t m

unis 
d
'u

n
 b

o
u
rrelet 

de 
caoutchouc» 

L
es m

eilleu
res 

cap
tu

res 
o
n
t 

été ré
alisé

e
s 

avec 
ce 

d
ern

ier 
chahut 

q
u
i, 

rem
orqué à la

 v
ite

sse
 

de 
4-5 neouds, 

avec 
des panneaux SUBEEdCRUB de 

8 m 
, 

p
ré

se
n

tait une 
o
u
v
ertu

re v
e
rtic

a
le
 

de 
18 m lo

rsq
u
'il 

é
ta

it 
posé 

su
r le 

fond.

L
'u

tilisa
tio

n
 de 

ch
alu

ts p
élag

iq
u

es 
avec 

des m
ailles 

de 12, 
16, 

20 m
 dans 

la
 p

ar­
tie

 
an

térieu
re 

s'e
st 

développée 
co

n
sid

érab
lem

en
t 

su
ro

u
t 

pour le 
ch

alu
tag

e 
en boeuf avec 

des 
c
h

alu
tiers de 

pêche 
a
rtisa

n
a
le
 
d
'u

n
e 

p
u

issan
ce 

de 
2000 à 600 

ch
. 

L
es 

co
rd

es 
de 

dos 
o
n
t une 

longueur de 
75 

à I30 m et 
l'o

u
v
e
rtu

re v
e
rtic

a
le
 
a
tte

in
t 

20 à 30 m
.

L
es g

ran
d

es m
ailles 

de 
la

 p
a
rtie

 
an

térieu
re 

so
n

t 
ré

alisé
e
s 

so
it 

en 
tresse 

de g
ro

s 
d
iam

ètre nouée, 
so

it 
en cordage 

câb
le 

avec un o
e
il 

ép
issé aux 

2 
ex

trém
ités 

de 
chaque 

cô
té 

de m
a
ille.

S
ur 

le
s 

cô
tes 

de 
la

 M
anche, 

ce nouveau ty
p
e de file

t 
a p

ro
g
ressiv

em
en

t rem
­

p
lacé 

le
s 

ch
alu

ts 
com

portant 
des m

ailles 
de 

I
.60 m tan

d
is 

que 
su

r to
u
t 

le 
litto

ra
l a

tla
n
tiq

u
e
, 

de nom
breuses p

aires de 
c
h

alu
tiers 

se 
so

n
t récem

m
ent 

form
ées 

e
t 

la
 brusque 

ap
p
aritio

n
 de 

ce 
type 

de 
pêche 

efficace a provoqué 
des problèm

es 
de 

co
ex

isten
ce 

avec 
le

s 
au

tres m
étiers 

(ch
alu

tag
e 

de fond, 
pêche 

aux c
a
sie

rs, 
aux p

alan
g
res, 

aux file
ts
 m

a
illan

ts). 
C

ette 
pêche 

s'ex
erce 

essen
tiellem

en
t 

su
r le

s 
sp

arid
és, 

en h
iv

er et 
la

 n
u
it, 

su
r 

le
s 

clu
p
éid

és 
en é

té e
t p

lu
tô

t 
de 

jo
u

r.

L
es b

ateau
x
 de pêche 

in
d

u
strie

lle
 
lim

ités 
dans 

le
u

r p
o

ssib
ilité

 
de pêche 

p
élag

iq
u
e 

(in
te

rd
ic

tio
n
 de p

êch
er le

 h
aren

g
) 

ont; peu u
tlisé

 
ce 

type 
d
'en

g
in

.

U
n ch

alu
t de 

183 ni de co
rd

es 
de 

dos 
avec 

des m
ailles 

de 
16m à l'e

n
tré

e
, 

rem
orqué p

ar 2 
c
h

alu
tiers 

de 
1 

500 
ch a été essay

é pour la
 pêche 

du thon 
b

lan
c 

(germ
on). 

L
a co

n
cen

tratio
n
 in

su
ffisan

te 
du th

o
n
 au m

om
ent 

de 
l'e

ssa
i ne 

perm
et pas 

de tire
r des 

co
n

clu
sio

n
s v

alab
les.

2. 
S

enne 
à thon

U
ne m

issio
n
 en A

friq
u
e 

à bord de p
lu

sieu
rs 

th
o
n
iers-sen

n
eu

rs 
a perm

is 
d
'e

ffe
c
tu

e
r une 

cen
tain

e 
de relev

és 
de v

ite
sse

 
de 

ch
u
te 

e
t de 

p
ro

fo
n
d
eu

r 
m

axim
ale 

a
tte

in
te
 
p
ar le

s 
file

ts
 

dans 
le

s 
co

n
d

itio
n

s ré
e
lle

s de 
la

 pêche; 
il 

s'a
g
it 

de 
q

u
a
n

tifie
r l'in

flu
e
n

c
e
 

su
r le

 
com

portem
ent 

de 
ces 

en
g
in

s 
de 

facteu
rs 

:

in
tern

e
: 

te
ls 

que 
le
 m

ontage 
du file

t 
ou le 

p
o
id

s 
du 

le
st, 

ex
tern

e: 
co

u
ran

t, 
v
itesse 

fila
g
e
 
et 

b
o
u
rsag

e.

U
ne 

senne 
de 

I40 m de h
au

teu
r m

aille 
é
tiré

e
 
a
tte

in
t 

en m
oyenne 

la
 profondeur 

de 
85/90 m

, 
m

ais 
l'o

n
 p

eu
t 

co
n

stater des v
a
riatio

n
s 

trè
s 

im
p
o
rtan

tes 
selo

n
 

la
 faço

n
 dont 

e
st 

co
n

d
uite 

la
 m

anoeuvre, 
ces 

élém
ents 

e
x
té

rie
u
rs 

ap
p
araissen

t 
souvent 

le
s p

iu
s 

d
éterm

in
an

ts.



3» 
S

é
le

ctiv
ité

U
n ch

alu
t 

sé
le

c
tif à lan

g
o
u
stin

e 
a été 

essay
é 

su
r une 

p
êch

erie m
ixte 

lan
g
o
u
stin

e/m
erlu

; 
il 

s'a
g

it 
d

'au
g

m
enter la

 cap
tu

re de 
lan

g
o
u

stin
e 

to
u
t 

en lim
ita

n
t 

le
s p

rise
s 

de p
e
tits m

erluchons. 
Le 

file
t, 

4 faces, 
trè

s 
p
la

t 
à grand recouvrem

ent de 
dos, 

a donné des 
ré

su
lta

ts 
sa

tisfa
isa

n
ts 

su
r 

la
 lan

g
o
u
stin

e 
et 

la
 m

ise 
en p

lace 
d
'u

n
e nappe 

séle
ctiv

e 
au n

iv
eau

 de 
l'am

o
rce n

'a
 pas m

o
d

ifié 
la
 cap

tu
re 

en cru
stacés 

alo
rs 

q
u
'e

lle
 

sem
ble 

av
o
ir perm

is 
la

 fu
ite

 
de p

e
tits m

erluchons. 
L

es 
essais 

d
o

iv
en

t 
se 

p
o
u
rsu

iv
re 

en 1978 avec 
la
 com

paraison des 
cap

tu
res 

de 
cet 

en
g
in avec 

c
e
lle

 
du m

atériel 
tra

d
itio

n
n
e
l.

4« 
B

assin
 d

'e
ssa

is 
(L

o
rien

t)

L
es 

d
ern

iers 
problèm

es 
tech

n
iq

u
es 

q
u
i 

em
pêchaient 

la
 m

ise 
en serv

ice 
ont 

été réso
lu

s 
au co

u
rs 

de 
l'an

n
ée; 

le
 b

assin
 d

ev
rait 

ê
tre

 
o
u
v
ert 

aux p
ro­

fessio
n
n
els 

au co
u

rs 
du p

rem
ier trim

estre 
1978.

3« 
M

atériau
x

T
ous 

le
s 

ch
alu

ts 
so

n
t 

ré
a
lisé

s 
en polyam

ide 
(nylon 

6
). 

S
eules 

quelques 
p
ièces 

des ch
alu

ts 
de 

fonds 
so

n
t 

p
arfo

is ré
a
lisé

e
s 

en p
o

ly
éth

y
lèn

e pour 
p
ro

fite
r de 

sa fa
ib

le
 
d
en

sité.

Le fil tre
ssé

 
e
st 

généralem
ent u

tilisé
 

:

- tre
sse

 
carrée 

à 8 fu
seau

x
 pour le

s 
fils

 
fin

s 
ju

sq
u
'à 400 m

/kg 
(2 

500 R
tex)

- tre
sse

 
p
la

te 
à 16 fu

seau
x
 pour le

s 
fils

 
280 m

/kg 
(3 

600 R
tex) 

e
t au

-d
essu

s.

L
a p

a
rtie

 
an

térieu
re 

des 
ch

alu
ts 

p
élag

iq
u

es 
e
st 

p
arfo

is ré
a
lisé

e
 

en fils
 

câb
lés 

(ju
sq

u
'au

 R
tex 1 

000 
en

v
iro

n
).

L
es 

sennes 
à thon so

n
t 

ré
alisé

e
s 

en tre
sse

 n
y
lo

n
, 

la
 nappe 

en R
tex 2 

5
0
0
/

2 
700, 

la
 poche 

en R
tex IO

 000.

6. 
C

o
o
p

ératio
n
 avec 

le
s 

pays 
en v

o
ie de 

développem
ent

P
endant un an, 

un 
jeune 

agronom
e 

tu
n
isie

n
 s

'e
st 

in
itié

 à la
 tech

n
o

lo
g

ie 
des 

en
g

in
s au la

b
o
ra

to
ire de L

o
rien

t. 
Il a p

a
rtic

ip
é
 à une 

cam
pagne 

de 
p
ro

sp
ectio

n
 des 

esp
èces 

p
élag

iq
u

es 
le 

long des 
cô

tes 
tu

n
isien

n
es 

à bord 
du n

av
ire 

de 
rech

erch
es 

fran
çais 

ICH
TH

Y
S. 

U
n ch

alu
t 

p
élag

iq
u
e à g

ran
d

es m
ailles 

(8 m
) 

a perm
is 

d
'im

p
o

rtan
tes 

cap
tu

res 
de 

sard
in

es. 
L

a fin
 du stag

e 
a été 

san
ctio

n
n
ée p

ar la
 soutenance 

d
'u

n
 m

ém
oire 

pour l'o
b

te
n

tio
n
 du titre

 
d
'in

g
én

ieu
r p

rin
c
ip

a
l des p

êches.

U
n sta

g
ia

ire
 m

arocain 
(in

g
én

ieu
r h

a
lie

u
te 

so
rti 

de 
l'E

N
SA

R
, 

R
ennes) 

a 
séjo

u
rn

é 
au la

b
o
ra

to
ire 

de B
oulogne-sur M

er pour co
n
n
aître 

le 
fonctionnem

ent 
et 

l'o
rg

a
n

isa
tio

n
 d

'u
n
 S

erv
ice 

de 
tech

n
o
lo

g
ie 

des 
engins 

en vue 
de 

la
 créatio

n
 d

'u
n
 m

êm
e 

serv
ice 

au M
aroc.

L
es 

la
b
o
rato

ires 
de B

oulogne-sur-M
er e

t L
o
rien

t 
o
n
t 

étu
d

ié des 
équipem

ents 
de 

pêche 
(p

rin
cip

alem
en

t 
des 

ch
alu

ts 
de 

fond classiq
u
es 

et 
à grande 

o
u
v
ertu

re v
e
rtic

a
le

) 
pour la

 pêche 
a
rtisa

n
a
le
 

ou sem
i-in

­
d
u
strie

lle
 

dans 
la

 rég
io

n
 de P

o
in

te-N
o
ire, 

au larg
e 

des 
cô

tes b
résilien

n
es 

et 
g

u
y

an
aises.

E
n co

llab
o
ratio

n
 avec 

la
 PA

O
, 

une 
p

u
b

licatio
n
 a é

té p
rép

arée 
su

r 
l'u

tilis
a
tio

n
 

des 
ch

alu
ts 

de 
fond à grande 

o
u
v
ertu

re v
e
rtic

a
le
 

pour des b
ateau

x
 de 

fa
ib

le
 

p
u

issan
ce.
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7. 
C

om
portem

ent

E
n ce 

q
u
i 

concerne 
la
 pêche du germ

on 
(T

hunnus 
alalu

n
g
a) 

à la
 tra

în
e
, 

l
’ex

p
érim

en
tatio

n
 su

r 
l'e

ffic
a
c
ité

 
com

parée 
des 

le
u
rre

s 
de 

d
iffé

ren
tes 

co
u

leu
rs 

a été p
o
u
rsu

iv
ie 

en 1977« 
D

'ex
cellen

ts 
ré

su
lta

ts 
o
n
t 

en p
a
rti­

c
u
lie

r été 
obtenus 

p
ar tem

ps 
som

bre 
avec 

des 
le

u
rre

s 
de 

co
u

leu
r n

o
ir 

ré
a
lisa

n
t 

dans 
c
erta

in
s 

cas 
70 à QQffo des 

cap
tu

res.

G
erm

an D
em

ocratie R
epublic

(H
.J. 

F
isch

er)

A
 d

ev
ice 

fo
r carry

in
g
 o

u
t u

n
d
erw

ater o
b

serv
atio

n
 o

f fish
in

g
 g

ear and 
fish

 b
eh

av
io

u
r h

as been developed, 
co

n
stru

cted
 and te

ste
d
. 

It 
co

n
sists 

of 
a low

 lig
h
t 

lev
el T

V
-unit, 

a se
t 

o
f m

easuring in
stru

m
en

ts and a tow
ed 

m
anoeuverable body 

(o
r "fish

"), 
w

herein a
li 

th
e 

equipm
ent 

is fitte
d
. 

T
he 

body is 
tow

ed by th
e h

elp
 o

f a ste
e
l arm

oured cab
le, 

serv
in

g
 sim

u
ltan

eo
u
sly

 
fo

r tran
sm

issio
n
 o

f th
e 

T
V

-sig
n

als, 
th

e 
d
ata o

f th
e m

easuring in
stru

m
en

ts 
and th

e 
co

n
tro

l 
sig

n
als fo

r th
e ru

d
d

er en
g
in

es 
and o

p
eratin

g
 th

e T
V

-cam
era 

(d
ire

c
tio

n
, 

zoom
, 

d
ista

n
ce

). 
T

he 
cab

le 
is 

o
f th

e 
co

ax
ial 

type w
ith

 only 
one 

co
re. 

F
or th

e 
tran

sm
issio

n
 of a lo

t 
o
f 

sig
n
als 

through
 such a cab

le 
it 

w
as n

ecessary
 to

 
develop a d

ev
ice allo

w
in

g
 th

e p
ro

cessin
g
 of each type 

o
f sig

n
als 

in
 a d

iffe
re

n
t m

anner. 
T

he 
te

sts u
n
d
er sea co

n
d
itio

n
s 

show
ed 

th
e 

p
ro

p
er fu

n
ctio

n
 o

f th
e w

hole 
system

. 
F

o
r th

e 
firs

t 
tim

e, 
it w

ill be 
used

 fo
r o

b
serv

atio
n
s o

f 
fish

 b
eh

av
io

u
r around a tow

ed traw
l on RV "E

rn
st 

H
aeckel" 

in
 1978.

B
ottom

-traw
l 

cod-ends m
ade 

out 
o
f k

n
o
tless b

raid
ed

 n
e
ttin

g
 have 

been ap
p
lied

 
and te

sted
 in

 com
m

ercial 
fish

e
ry

. 
T

he 
re

su
lts 

show
ed 

th
a
t 

th
e w

eight 
o
f n

et 
m

aterial fo
r one 

cod-end can be reduced up- 
to
 

50/.

F
u
rth

er a
c
tiv

itie
s 

to
 
a
sc

erta
in
 

th
e b

est m
ethod o

f p
re

-tre
a
tin

g
 o

f th
e 

n
e
ttin

g
 
(h

eat treatm
en

t, 
p

reserv
atio

n
) 

in
 o

rd
er to

 p
rev

en
t m

esh size 
sh

rin
k
in

g
 w

ill be 
carried

 o
u
t 

in
 1978. 

T
he 

com
m

ercial ap
p

licatio
n
 o

f th
is 

n
e
ttin

g
 w

ill 
tak

e p
lace 

a
t 

th
e 

end o
f th

is y
ear.

A p
elag

ic 
traw

l fo
r catch

in
g
 k

rill 
w

as 
developed and co

n
stru

cted
 and 

has been te
ste

d
 in

 th
e 

S
outh A

tlan
tic 

in
 th

e p
erio

d
 1977/78. 

B
ecause 

of 
low

 abundance 
o
f th

e 
k
rill, 

it 
is n

o
t 

p
o
ssib

le to
 

g
iv

e 
a fin

a
l a

sse
rtatio

n
 

a
t 

p
resen

t.

T
he m

id-w
ater p

a
ir traw

l fo
r high-pow

ered ste
m

 traw
lers 

developed in
 1978 

w
as 

im
proved u

sin
g
 th

e re
su

lts 
o
f th

e 
firs

t 
tria

ls
 
in
 1978. 

H
ow

 a p
a
ir traw

l 
h
as been developed fo

r ap
p

licatio
n
 on facto

ry
 traw

lers 
(up to

 
2 

500 hp each
).

F
or ap

p
licatio

n
 on in

sh
o
re fish

in
g
 v

essels 
(c

u
tte

rs) 
a new

 type 
o
f o

tte
r 

boards fo
r p

elag
ic 

traw
ls has been developed and te

sted
 in

 th
e B

a
ltic S

ea, 
u

sin
g
 th

e 
ex

p
erien

ce 
o
b
tain

ed
 d

u
rin

g
 developm

ent 
o
f o

tte
r boards fo

r b
ig

 
ste

m
 traw

lers.

A b
ig
 am

ount 
o
f 

hydrodynam
ic d

ata o
f n

e
ttin

g
 

(d
rag

, 
lift 

c
o
e
fficie

n
t 

dependent 
on an

g
le 

o
f a

tta
ck

, 
R

e-num
ber, 

d
/a v

alu
e) 

has been m
easured u

sin
g
 a new

, 
m

ore 
ex

act m
ethod in

 w
ind tu

n
n
el 

te
sts. 

N
early

 a
li fish

in
g
 g

ear used
 in

 1977 
w

ere m
ade 

o
f polyam

ide 
fib

re
s 

(D
ederon), 

m
ainly tw

isted
. 

T
he 

am
ount 

o
f 

o
th

er fib
re

s used
 is below

 1
/.
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F
ed

eral R
epublie 

o
f G

erm
any

(H
. 

M
ohr)

G
ear T

echnology

In
 1977 research

 w
as 

co
n
cen

trated
 on rope 

traw
ls. 

In
 th

is 
g

ear th
e 

a
n

terio
r 

p
art 

is rep
laced

 by an arrangem
ent 

o
f p

a
ra

lle
l 

ru
n
n
in

g ro
p
es. 

In
 o

rd
er to

 
fin

d
 
th

e 
b
est 

su
itab

le 
ones, 

experim
ents w

ere 
c
a
rrie

d
 o

u
t w

ith
 d

iffe
ren

t 
ty

p
es 

of ro
p

e. 
T

w
isted ones w

ere u
n

fav
o
u

rab
le, 

because 
th

ey
 tended to

 
tw

ist 
to

g
eth

er th
e tip

s 
o
f th

e n
e
ttin

g
. 

M
ost 

su
itab

le
 

proved b
raid

ed
 ro

p
es w

ith
 

a co
re 

o
f polyam

ide 
and a sh

eath
 o

f m
ixed m

onofilam
ent 

and n
ru

ltifilam
en

t 
fib

re
s w

ith a h
ig

h
 ab

rasio
n
 re

sista
n

c
e.

In
 fish

in
g
 ex

p
erim

en
ts w

ith
 th

e R
.V

. 
"¥

. 
H

erw
ig" 

a rope 
traw

l w
as v

ery
 

e
ffic

ie
n

t 
in

 co
n
cen

tratin
g
 and 

catch
in

g
 w

idely d
isp

ersed
 re

d
fish

 in
 th

e 
Irm

in
g

er S
ea.

In
 clo

se 
co

n
n

ectio
n
 w

ith
 n

et m
aking firm

s 
a rope 

traw
l w

ith
 750 m

eshes 
(800 mm stretch

ed
) 

in
 circu

m
feren

ce 
and ro

p
es 

exceeding 100 m in
 len

g
th

 
w

as 
co

n
tru

cted
. 

T
his 

traw
l is now

 alread
y
 used by com

m
ercial 

traw
lers.

B
esid

es rope 
traw

l,ex
p
erim

en
ts w

ere 
conducted w

ith
 c

u
tte

rs. 
H

ere, 
a 

com
parison betw

een a rope 
traw

l and a co
n

v
en

tio
n

al one proved th
a
t 

th
e 

la
tte

r needed 
2C

^ pow
er in

 o
rd

er to
 

ach
iev

e 
th

e 
sam

e 
tow

ing speed; 
m

oreover, 
th

e m
outh area o

f th
e rope 

traw
l 

w
as 

60 to
 

100$ la
rg

e
r. 

In
 

m
id-w

ater traw
lin

g
,co

n
d

u
cted

 by a p
a
ir o

f c
u

tte
rs, 

a rope 
traw

l 
proved v

ery
 

u
sefu

l fo
r fish

in
g
 h

errin
g
 o

u
t 

o
f a sc

atte
re

d
 lay

er.

C
oncerning m

odel 
te

sts 
(sea

le
i 

1
:4

), 
conducted in

 th
e 

c
e
n
tra

l B
altic, 

em
phasis w

as 
attach

ed
 on rope 

traw
ls 

to
o
. 

A
s 

ex
p

ected
, 

th
e 

re
su

lts 
w

ere v
ery

 fav
o
u
rab

le 
in
 resp

ect 
to
 

tow
ing re

sistan
c
e and opening area 

and 
th

e g
ear w

as 
as 

e
a
sily

 m
anoeuverable 

as 
a co

n
v

en
tio

n
al m

idw
ater 

tra
w

l.

M
odel 

te
sts w

ith
 o

tte
r b

o
ard

s, 
esp

ecially
 w

ith 
sp

h
erical and sym

m
etric 

ones 
(in

 th
e 

la
tte

r P
.- 

and S
t.B

. 
are 

exchangeable) 
gave 

prom
ising 

re
su

lts, 
b
u
t have 

to
 

be 
co

n
tin

u
ed

.

T
h
eo

retical 
in

v
estig

atio
n
s 

on th
e 

dynam
ic 

lo
ad

in
g
 o

f traw
ls w

ere 
extended to

 
sh

o
o
tin

g
 and h

au
lin

g
 co

n
d
itio

n
s. 

E
sp

ecially
 th

e v
e
rtic

a
l 

m
ovem

ent 
o
f th

e 
g

ear d
u
rin

g
 sh

o
o
tin

g
 is 

o
f g

reat 
im

portance 
in

 aim
ed 

traw
lin

g
. 

M
easurem

ents 
of m

ovem
ents 

o
f a traw

ler caused by th
e 

m
otion o

f th
e 

sea w
ere co

n
tinu

ed
 
in
 co

o
p
eratio

n
 w

ith
 th

e 
In

stitu
te

 
F

or S
hip D

esign, 
U

n
iv

ersity
 o

f T
rondheim

. 
.

In
v

estig
atio

n
s 

carried
 o

u
t 

in
 o

rd
er to

 re
p
la

c
e 

th
e heavy and th

u
s 

d
estru

ctiv
e 

fla
tfish

 beam
-traw

l by a lig
h
t 

e
le

c
trifie

d
 one 

w
ere 

co
n
tin

u
ed

. 
The 

e
le

c
trifie

d
 v

ersio
n
 caught 

la
rg

e
r q

u
a
n
tities 

and b
esid

es 
it w

as 
p
o
ssib

le 
to
 
in

flu
en

ce 
th

e 
len

g
th
 com

position o
f th

e 
fish

 caught by changing th
e 

v
o
ltag

e 
and 

th
e 

d
u
ratio

n
 o

f th
e 

e
le

c
tric

a
l p

u
lses.

F
or m

easurem
ents 

d
ealin

g
 w

ith
 th

e 
g

ear geom
etry a new

 
u
ltraso

n
ic 

"m
u
lti­

n
etzso

n
d
e" 

w
as 

co
n
stru

cted
 as 

a p
art 

o
f a d

ata acq
u

isitio
n
 system

. 
It 

is 
equipped w

ith six
 ch

an
n

els. 
T

im
e sh

arin
g
 allo

w
s 

to
 m

easure 
tw

o 
d

istan
ces 

w
ith each ch

an
n

el a
t 

th
e 

sam
e 

tim
e 

and to
 
d
isp

lay
 them

 on a graph reco
rd

er.

K
rill 

fish
in

g

In
 O

ctober 
1977 

a second 
ex

p
ed

itio
n
 in

to
 A

n
tarctic w

aters w
as 

sta
rte

d
 

in
 o

rd
er to

 
lo

cate 
and catch

 k
rill on a sem

i-com
m

ercial b
a
sis.



E
sp

ecially
 developed h

ig
h
 freq

u
en

cy
 v

e
rtic

a
l and h

o
rizo

n
tal 

echosounders 
proved 

su
ccessfu

l 
fo

r fin
d

in
g
 and o

b
serv

in
g
 k

rill 
sch

o
o
ls. 

M
odified m

id­
w

ater traw
ls w

ith
 a lin

in
g
 o

f fin
e n

e
ttin

g
 proved v

ery
 su

itab
le
 
fo

r catch
in

g
 

k
rill in

 com
m

ercial 
q

u
a
n

tities.

M
et m

aterials

A
li m

idw
ater traw

ls and m
ore 

th
an

 90$ oí* "the bottom
 traw

ls m
anufactured 

in
 th

e F
ed

eral R
epublic 

o
f G

erm
any are m

ade 
o
f polyam

ide. 
In
 1977» 

som
e 

rev
iv

al 
in

 th
e u

se 
o
f p

o
ly

p
ro

p
y
len

e y
am

s 
in
 th

e 
form

 o
f m

ixed y
am

s 
(P

P
, 

PA 
o
f h

ig
h
er R

-tex
 v

alu
e 

fo
r ap

p
licatio

n
 
in
 cod-ends 

co
u
ld be 

o
b
serv

ed
.

R
esearch

 on e
la

stic
ity

 changes 
o
f n

e
ttin

g
 y

am
s a

fte
r rep

eated
 lo

ad
in

g
 

rev
ealed

 th
e m

agnitude 
o
f th

e 
im

posed 
lo

ad
 to

 be th
e m

ost 
im

p
o
rtan

t 
fa

c
to

r fo
r an e

la
stic

ity
 d

ecrease w
hereas 

th
e num

ber o
f re

p
e
titio

n
s 

o
f 

th
e 

sam
e 

lo
ad show

ed re
la

tiv
e
ly
 little

 
in

flu
en

ce.

T
he 

co
o

p
eratio

n
 w

ith
 n

atio
n
al 

and 
in

te
rn

atio
n
a
l b

o
d

ies concerned w
ith

 
n

et m
aterials 

and 
stan

d
ard

isatio
n
 o

f te
stin

g
 m

ethods w
as m

ain
tain

ed
.

S
e
lec

tiv
ity

 experim
ents

In
 I977 

fo
r th

e firs
t 

tim
e re

lia
b

le
 re

su
lts w

ere 
o
b
tain

ed
 

on th
e 

se
le

c
tiv

ity
 

o
f 

sa
lth

e, 
w

hich is now
 th

e m
ost 

im
p
o
rtan

t 
sp

ecies 
in
 th

e 
G

erm
an deep 

sea 
fish

e
ry

. 
F

o
r a cod-end m

ade 
from

 polyam
ide 

(m
esh opening I5I m

m
) 

a selectio
n

 
fa

c
to

r 
o
f 

3*5 
to
 

3*9 
(depending on th

e 
am

ount 
o
f catch

) 
w

as 
ascertain

ed
.

F
ish

 b
eh

av
io

u
r

In
v
estig

atio
n
s 

on th
e re

la
tio

n
s betw

een w
ater tem

p
eratu

re 
and 

th
e 

d
istrib

u
tio

n
 o

f fish
 w

ere 
co

n
tin

u
ed

. 
In
 1977 

o
b

serv
atio

n
s on sa

ith
e w

ere 
conducted by m

eans 
o
f a com

bined th
erm

o
-n

etso
n
d
e.

O
b

serv
atio

n
s by m

eans 
o
f d

iffe
re

n
t 

echo-sounding equipm
ent d

u
rin

g
 fish

in
g

 
w

ith
 rope 

traw
ls rev

ealed
 th

a
t re

d
fish

 w
ere 

e
ffic

ie
n
tly

 herded by th
e ro

p
es 

in
to
 
th

e p
ath

 o
f 

th
e 

traw
l, 

w
hereas B

lue w
h

itin
g
 show

ed no reco
g
n
isab

le 
re

ac
tio

n
s.

Icelan
d

(G
. 

T
h
o
rstein

sso
n
)

U
nderw

ater o
b

serv
atio

n
s 

on th
e b

eh
av

io
u

r o
f p

laice 
and re

la
ted

 
sp

ecies 
to 

D
anish sein

in
g
 w

ere 
sta

rte
d
. 

T
he 

aim
 o

f th
ese 

o
b

serv
atio

n
s 

is 
to
 
fin

d
 out 

how
 clo

se 
to
 
th

e bottom
 th

e n
et fo

o
t - rope 

and 
th

e w
arps have 

to
 be 

tow
ed 

in
 o

rd
er to

 
sw

eep 
th

e 
fish

 in
to
 
th

e n
e
t. 

T
he know

ledge 
of th

e behaviour 
is 

aiso
 
im

p
o

rtan
t as 

to
 im

prove 
th

e g
ear rig

g
in

g
 and th

e fish
in

g
 ta

c
tic

s.
It 

is hoped th
a
t 

som
e 

d
e
fin

ite
 
re

su
lts w

ill be 
o
b
tain

ed
 in

 1978.

Som
e 

tria
ls
 w

ere m
ade w

ith
 se

le
c
tiv

e
 praw

n traw
ls. 

T
his 

type 
o
f g

ear is 
e
ffic

ie
n
t 

if th
e 

praw
ns 

and th
e 

sau
lii fish

 are m
ore 

o
r le

ss 
evenly d

is
tri­

b
u
ted

, 
b
u
t 

does n
o
t w

ork su
ccessfu

lly
 if th

e 
praw

ns 
co

n
cen

trate 
in

to
 ra

th
e
r 

dense 
sch

o
o

ls, 
re

su
ltin

g
 in

 v
ery

 b
ig
 praw

n catch
es.

T
en n

atio
n
al 

stan
d
ard

s 
on n

e
ttin

g
 tech

n
o

lo
g

y
 w

ere 
ed

ited
 in

 1977* 
T

hey 
are 

in
 agreem

ent w
ith

 th
e 

ISO
 
stan

d
ard

s.
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•A
li 

ty
p

es 
o
f Icelan

d
ic bottom

 traw
ls 

are m
ade 

e
n

tire
ly

 o
f PE; 

th
e 

only 
ex

cep
tio

n
 b

ein
g
 a sp

ecial 
d

esig
n
 co

n
sistin

g
 o

f PA used 
in
 th

e N
orw

ay 
pout fish

ery
. 

M
id-w

ater traw
ls 

are m
ade 

to
 

som
e 

85^ o
f PA

, 
Ijfo o

f PE 
(o

n
ly

 b
e
llie

s 
and co

d
-en

d
s). 

D
anish sein

es are 
o
n
ly
 m

ade 
o
f PE

, 
p
u
rse 

sein
es 

o
n
ly
 o

f PA
, 

h
an

d
lin

es 
o
n
ly
 o

f P
A

-m
onofilam

ent and g
illn

e
ts 

only 
o
f PA

 o
f d

iffe
re

n
t 

co
n
stru

ctio
n
. 

F
in

ally
, 

a
li 

lo
n
g
lin

es 
co

n
sist 

o
f a m

ixed 
m

aterial o
f PES 

and PP.

Irelan
d

 

(J. 
P

. 
H

illis)

N
o w

ork done 
in
 Irelan

d
 
in
 1977*

N
etherlan

d
s 

(B
.!. 

de 
B

oer)

T
he 

geom
etry o

f rig
g
in

g
 and n

et 
opening o

f 
sev

eral rope 
traw

ls w
ere 

stu
d
ied

 
d
u
rin

g
 a cru

ise 
o
f 

th
e F

.R
.V

. 
"T

rid
en

s” 
in

 w
hich aiso

 
sta

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
ted

. 
O

ne 
o
f 

th
e 

te
sted

 rope 
traw

ls had a m
eshed u

p
p

er p
an

el 
in

ten
d
ed

 to
 d

ecrease 
th

e 
larg

e d
ifferen

ce 
in
 d

ep
th p

o
sitio

n
 betw

een o
tte

r doors 
and h

ead
lin

e w
hich, 

so fa
r, 

h
as been 

o
b

serv
ed

. 
A

nother attem
p
t 

to
 

im
prove 

th
is 

d
ifferen

ce 
in
 depth p

o
sitio

n
 w

as 
th

e 
rig

g
in

g
 o

f 
strin

g
s 

o
f flo

a
ts alo

n
g
 th

e h
ead

lin
e 

o
f a rope 

traw
l.

P
rolonged com

parative 
fish

in
g
 tria

ls
 w

ith
 an e

le
c
trifie

d
 beam

 traw
l w

ere 
carried

 
o
u
t 

onboard a com
m

ercial traw
ler. 

T
he fish

in
g
 area w

as 
alo

n
g th

e D
utch co

ast 
and in

 th
e G

erm
an B

ig
h
t. 

T
he m

ain sp
ecies 

caught w
as 

so
le 

(S
o
lea so

lea). 
In

 
b

o
th
 tech

n
ical perform

ance 
and in

 catch
 ra

te
s 

im
provem

ents 
in

 re
la

tio
n
 to

 th
e 

re
su

lts 
o
f th

e 
p
ast y

ears w
ere 

o
b
serv

ed
.

T
he p

ro
to

ty
p
e 

o
f th

e 
fla

tfish
 g

rad
er w

as 
te

sted
 on a com

m
ercial b

eam
-traw

ler.
T

he 
firs

t 
te

sts w
ith

 th
e 

g
rad

er w
ere v

ery
 su

ccessfu
l, 

esp
ecially

 in
 re

la
tio

n
 to

 
th

e 
im

proved w
orking co

n
d

itio
n

s. 
T

he 
so

rcin
g
 w

ork, 
w

hich to
 
th

is v
ery

 m
om

ent 
does n

o
t m

eet 
egronom

ic 
c
rite

ria
, 

w
ill now

 be 
done by 

th
e 

g
rad

er. 
In

 M
arch and 

A
p
ril 

1978 th
e 

te
sts w

ill be 
co

n
tin

u
ed

. 
T

he 
asp

ects 
o
f th

e 
in

flu
en

ce 
on both 

th
e 

q
u
a
lity

 o
f th

e 
lan

d
in

g
s and th

e 
su

rv
iv

al chances 
o
f th

e 
d

iscard
s w

ill 
be 

stu
d
ied

. 
T

hese 
te

sts w
ill p

a
rtly

 be 
carried

 o
u
t 

in
 com

bination w
ith 

fish
in

g
 experim

ents 
on fla

tfish
 sp

ecies w
ith an e

le
c
trifie

d
 b

eam
-traw

l.

F
u
rth

er in
v
estig

atio
n
s 

on c
o
lle

c
tin

g
 m

ussels 
from

 th
e 

sea bed by h
y

d
rau

lic 
tran

sp
o
rt w

ith
 an im

proved m
outh p

iece 
on th

e 
su

ctio
n
 p

ip
e 

o
f 

th
e pum

p in
­

sta
lla

tio
n
 had good re

su
lts. 

T
he 

ap
p
licatio

n
 o

f 
th

is g
ear fo

r c
le

arin
g
 th

e 
m

ussel beds h
as been su

ccessfu
l. 

E
xperim

ents 
show

ed th
a
t 

lo
ad

in
g
 and un­

lo
ad

in
g
 o

f th
e v

essels by h
y

d
rau

lic tran
sp

o
rt w

ith
 b

o
th
 m

ussels and m
ussel 

seed is p
o
ssib

le.

A stu
d

y
 to

 
d

esig
n
 th

e 
optim

um
 

(beam
) 

traw
ler fo

r th
e D

utch co
n

d
itio

n
s has been 

sta
rte

d
. 

E
conom

ical c
rite

ria
 and a p

aram
eter 

stu
d
y are 

a
t 

th
e m

om
ent 

th
e 

m
ost 

im
p
o
rtan

t 
item

s.

N
orw

ay 

(S
. 

O
lsen)

L
ongline 

stu
d

ies 
o
ff th

e F
innm

ark co
ast w

ere 
co

n
tinu

ed
 in

 M
ay/june 

and 
in

 
N

ovem
ber, 

fo
r ev

alu
atin

g
 e

ffe
c
ts 

on catch
 ra

te
s 

o
f cod and haddock o

f v
ario

u
s 

g
ear p

aram
eters, 

such as 
lin

e
 m

aterial, 
hook sp

acin
g
, 

hook sh
ap

es, 
snood 

len
g

th
, 

e
tc. 

L
ab

o
rato

ry and fie
ld

 ex
p
erim

en
ts w

ith
 a

rtific
ia

l 
lo

n
g
 lin

e b
a
it



-
1
0

-

w
ere 

p
ro

g
ressin

g
 and 

th
e 

developm
ent 

o
f a m

echanised g
ear h

an
d
lin

g
 system

 fo
r 

sm
all 

and m
edium

 v
essels u

sin
g
 lin

e
s w

ith
 d

etach
ab

le 
snoods 

is approaching 
com

pletion.

T
he h

y
d
rau

lic g
ili n

et 
drum

 system
 w

as m
o

d
ified and te

ste
d
 on com

m
ercial 

v
essels 

in
 M

arch/A
pril a

t 
th

e F
innm

ark co
ast 

and ag
ain

 in
 N

ovem
ber/D

ecem
ber 

in
 th

e N
orth S

ea. 
A

t 
th

e 
sam

e 
tim

e, 
fu

ll 
scale 

tria
ls
 w

ith
 th

e new
 flo

a
t 

lin
e w

ere carried
 o

u
t. 

In
itia

l 
te

sts w
ith com

ponents 
o
f a new

 sim
p

ler g
ili 

n
et m

ech
an

isatio
n system

 fo
r 

sm
all and m

edium
 v

essels w
ere 

sta
rte

d
.

A stu
d
y
 o

f th
e 

p
o
ssib

ilitie
s 

fo
r trap

/p
o
t fish

in
g
 fo

r N
ephrops w

as tak
en

 up.

F
ish

in
g
 experim

ents w
ith a 75 

fo
o
ter fitte

d
 fo

r m
echanised S

co
ttish

 
sein

in
g

 
in
 la

te
 

1976 w
ere 

co
n
tinu

ed
 in

 th
e N

orth 
S

ea, 
and a trip

 w
as aiso

 m
ade 

in
 th

e 
sp

rin
g
 to

 
th

e B
aren

ts S
ea m

aking sein
e 

tria
ls
 
in

 w
aters up to

 
220 fathom

s 
deep.

T
he 

developm
ent 

of th
e 

praw
n so

rtin
g
 traw

l w
as brought fo

rw
ard

, 
and in

 
ad

d
itio

n
 to

 
co

n
tin

u
in

g
 th

e 
te

sts 
o
f 

so
rtin

g
 p

an
els 

in
sta

lle
d
 
in

 n
ets 

o
f 

com
m

ercial co
astal praw

n traw
lers, 

th
e 

system
 w

as 
aiso

 
te

sted
 on a la

rg
e
r 

traw
ler 

in
 th

e B
aren

ts 
S

ea.

S
u
ccessfu

l 
te

sts w
ere 

carried
 o

u
t 

in
 M

ay/june 
in

 th
e N

orth S
ea area and 

on th
e F

aroe B
ank w

ith
 tw

o b
lu

e 
w

h
itin

g
 traw

ls, 
one w

ith ro
p

es 
in

stead
 

o
f m

eshes 
in
 th

e 
low

er fro
n
t 

p
an

el, 
th

e 
o
th

er w
ith 2 m

 m
eshes 

throughout 
in
 th

e forw
ard p

a
rt 

o
f th

e 
traw

l. 
T

he 
la

tte
r, 

equipped w
ith

 a sm
all m

esh 
cod-end, 

w
as 

in
 O

ctober trie
d
 fo

r cap
elin

 fish
in

g
 in

 th
e B

aren
ts 

S
ea. 

T
hese 

traw
l 

stu
d
ies 

in
clu

d
ed
 in

stru
m

en
ted

 m
easurem

ents 
o
f v

ario
u
s g

ear p
aram

eters.

A sa
ith

e p
u

rse 
sein

e m
ade 

o
f n

et w
ith

 hexagonal m
eshes w

as m
anufactured

 and 
te

sted
 in

 M
ay/june 

on a 70 ft v
e
sse

l. 
A

t 
th

e 
sam

e 
tim

e fu
rth

e
r tria

ls
 w

ith 
th

e m
echanised 

sein
e 

stack
in

g
 system

 w
ere 

conducted. 
A fu

lly
 au

to
m

atic, 
e
le

c
tro

n
ic

a
lly

 co
n
tro

lled
 o

p
eratio

n
 u

n
it w

as 
developed fo

r use w
ith

 th
is 

system
, 

b
u
t 

in
sta

lla
tio

n
 and 

sea tria
ls
 w

ere postponed till 
1978*

F
ish

 b
eh

av
io

u
r stu

d
ies relev

an
t 

to
 m

ost 
o
f th

e g
ear tech

n
o
lo

g
y
 p

ro
jects m

en­
tio

n
ed

 above w
ere 

p
u
rsu

ed
. 

T
hese 

in
clu

d
ed

 free 
fie

ld
 stu

d
ies w

ith TJW
TV o

f 
fish

 approaching b
aited

 hooks 
and trap

s, 
reactio

n
 of 

cap
elin

 tow
ards 

traw
l, 

tan
k
 stu

d
ies 

o
f fish

 hooking and 
o
f b

a
it p

referen
ce 

and approach. 
L

o
c
a
lities 

have been id
e
n

tifie
d
 n

ear B
ergen w

hich ap
p
ear su

itab
le 

fo
r free fie

ld
 
stu

d
ies 

o
f fish

 reactio
n
 and b

eh
av

io
u

r tow
ards p

assiv
e 

g
ears 

and fo
r ex

p
erim

en
ts w

ith
 

fish
 co

n
cen

tratio
n
s around a

rtific
ia

l 
stru

c
tu

re
s.

S
ound/food co

n
d
itio

n
in

g
 o

f a b
ig
 q

u
an

tity
 o

f 
saith

e 
sto

red
 in

 a clo
sed

 in
le

t 
h
as been co

n
tin

u
ed

. 
A fa

ir 
su

ccess 
in
 th

e m
ethod o

f au
to

m
atic 

co
n
d
itio

n
in

g
 

has been ach
iev

ed
, 

b
u
t 

th
e 

in
ten

tio
n
 o

f com
bining th

is w
ith

 a p
ra

c
tic

al 
recap

tu
rin

g
 m

ethod o
f th

e 
fish

 is 
s
till 

d
iffic

u
lt.

A p
ro

to
ty

p
e 

o
f an e

le
c
tric

 
fish

 fen
ce 

in
 sa

lt w
ater h

as been su
ccessfu

lly
 

te
sted

 on sin
g
le 

specim
ens 

o
f sa

ith
e
. 

T
he b

asic p
rin

cip
le 

is 
e
le

c
tric

 
fie

ld
 

com
bined w

ith
 v

isu
al 

co
n
d
itio

n
in

g
 of 

th
e 

fish
. 

E
xperim

ents 
on la

rg
e
r quan­

titie
s
 

of fish
 are p

lann
ed

.

S
tu

d
ies 

o
f ev

en
tu

al avoidance reactio
n
 by fish

 in
 u

p
p
er w

aters w
hen v

essels 
are 

p
assin

g
 have been co

n
tinu

ed
 by u

se 
of h

ig
h
 re

so
lu

tio
n
 echo 

so
u

n
d

ers.
F

u
rth

er ex
p
erim

en
ts 

are planned aiso
 m

aking u
se 

of u
n
d
erw

ater photography and 
te

lev
isio

n
.

F
u
rth

er te
sts 

of a com
puter d

isp
lay

 system
 o

f v
essel and g

ear p
o

sitio
n

/fish
 

d
istrib

u
tio

n
 d

u
rin

g
 traw

lin
g
 have been c

a
rrie

d
 
o
u
t. 

A
s 

th
e 

advanced 
electro

n
ics 

in
v

o
lv

ed
 
in
 th

e 
system

 have 
been seen to

 
req

u
ire 

co
n
sid

erab
le 

and h
ig

h
ly

 
expensive m

aintenance, 
th

e p
ro

ject 
is 

tem
p

o
rarily

 sh
elv

ed
.
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A tow
ed body, 

h
o
u
sin

g up and dow
n sounding tran

sd
u

cers, 
has been trie

d
 

fo
r ro

u
tin

e fu
ll-sp

eed
 

echo 
su

rv
ey

in
g
, 

th
e 

o
b
jectiv

es b
ein

g
 to

 reduce 
in

te
r­

feren
ce 

in
 bad w

eath
er, 

im
prove re

so
lu

tio
n
 o

f n
ear bottom

 reco
rd

in
g
s 

and 
to
 fa

c
ilita

te
 
aco

u
stic 

d
etectio

n
 of 

organism
s 

d
istrib

u
ted

 n
ear th

e 
surface»

A 
stu

d
y
 on b

eh
av

io
u

r and d
istrib

u
tio

n
 o

f sm
all m

esopelagic fish
 

(M
yctophydae) 

relev
an

t 
to
 h

arv
estin

g
 h

as been conducted, 
and a program

m
e 

o
f g

ear developm
ent 

and ex
p
erim

en
tal fish

in
g
 

w
ith subsequent' ap

p
licatio

n
 in

 tro
p

ic
a
l areas 

is 
p
lann

ed
.

N
o 

change 
in
 th

e u
se 

o
f te

x
tile

s 
fo

r n
et m

aterials 
is reco

rd
ed
 sin

ce 
th

e 
la

st 
rep

o
rtin

g
 on th

is m
atter.P

oland 

(S
. 

R
ich

ert)

In
 1977 m

odel 
te

sts w
ere 

co
n
tinu

ed
 on 3 bottom

 traw
ls 

in
 a Is3 

scale and th
e
ir 

w
agging system

s 
in
 th

e 
traw

l 
se

t.

T
he fo

llo
w

in
g
 seven ty

p
es 

o
f bottom

 o
tte

r boards w
ere 

in
v
estig

ated
;

- o
v

al, 
M

atrosov ty
p
e;

- 
3 k

in
d

s 
o
f o

v
al 

convex 
(p

o
ly

v
alen

t);
- round, 

R
ykunow

 type
- p

ro
file

, 
S

überkrüb ty
p
e, 

bottom
 v

ersio
n

;
- V

-shaped;

in
 o

rd
er to

 
e
sta

b
lish

 th
e
ir o

p
eratio

n
al p

aram
eters.

A
 sp

ecial h
y

d
ro

aco
u

stic 
ap

p
aratu

s w
as 

ap
p
lied

 to
 m

easure 
th

e 
lin

e
a
r p

aram
eters 

o
f g

ear, 
and u

n
d
erw

ater dynam
ographs 

to
 m

easure v
ario

u
s 

fo
rces 

and aiso
 
d

irec
t 

u
n
d
erw

ater o
b

serv
atio

n
s w

ere conducted by scuba d
iv

ers from
 an open tow

ed 
u
n
d
erw

ater v
eh

icle. 
T

he 
in

v
estig

atio
n
s w

ere carried
 o

u
t 

on th
e R

.V
."D

r L
ubecki" 

b
elo

n
g
in

g
 to

 
th

e 
S

P
I 

in
 G

dynia 
(240 hp) 

in
 co

o
p
eratio

n
 w

ith 
sp

e
c
ia

list 
from

 th
e 

G
erm

an D
em

ocratic R
ep

u
b
lic.

D
uring th

e 
second P

o
lish

 A
n

tarctic E
x

p
ed

itio
n
 1977/78 th

e 
g

ear and k
rill 

fish
e
ry

 tech
n
iq

u
e w

as 
in

v
estig

ated
. 

It w
as found th

a
t 

co
n
v
en

tio
n
al p

elag
ic 

g
ear w

ith
 sm

all m
esh in

se
rts 

co
u
ld be used

 w
ith

 good re
su

lts.

N
et 

fa
b

ric
T

he P
o
lish

 fish
ery

 used
 polyam

ide n
et fa

b
ric

s fo
r 9

5
/ o

f bottom
 and p

elag
ic 

traw
ls. 

T
he rem

ain
in

g 5
/ w

as m
ade 

o
f p

la
ited

 p
o

ly
eth

y
len

e 
and p

o
ly

ester- 
to

rlen
o
 
tw

in
e.

S
e
le

c
tiv

ity
 in

v
estig

atio
n

s

T
he 

in
v
estig

atio
n
s w

ere 
conducted on th

e 
cod-ends 

o
f th

e bottom
 traw

ls m
ade 

of 
sty

lo
n
 pocket 

tap
e. ^ tap

e 
7 mm w

ide 
and 1 mm th

ick
 w

as used 
in
 th

e 
c
u
tte

r 
fish

e
ry
 

and a tap
e 

o
f 20m

m
 w

idth and 
3* 5m

m
 th

ick
n
ess 

w
as used in

 th
e 

deep 
sea 

fish
e
ry

.

T
he 

in
v
estig

atio
n
s 

c
arried

 out w
ere 

to
 d

eterm
in

e 
th

e 
se

le
c
tiv

ity
 o

f th
e 

new
 cod-ends 

and in
 p

a
rtic

u
la

r,th
e in

flu
en

ce 
o
f th

e 
size 

and shape 
o
f m

esh on 
th

e 
se

le
c
tiv

ity
.

T
hese 

in
v

estig
atio

n
s w

ere 
c
a
rrie

d
 out 

in
 th

e N
orth S

ea and 
in
 th

e D
altic 

on 
th

e 
fo

llo
w

in
g
 sp

ecies 
o
f fish

 
; 

haddock, 
cod, 

b
lu

e w
h
itin

g
.



P
o

rtu
g
al

(P
. 

R
ebordan 

+ F
. 

L
im

a)

In
 I977 

th
e 

in
v
en

to
ry
 o

f th
e fish

in
g
 g

ear and fish
in

g
 m

ethods used by 
p

ro
fessio

n
al fish

erm
en

 w
as p

ra
c
tic

a
lly

 fin
ish

e
d

.

It w
as aiso

 p
o
ssib

le 
to
 
sta

rt w
ith

 experim
ents 

on m
id-w

ater traw
lin

g
, 

u
sin

g
 th

e R
.V

. 
"M

estre C
o
steiro

" w
ith

 prom
ising re

su
lts, 

esp
ecially

 
co

n
cern

in
g
 sard

in
e 

catch
es .

A
n echo

-su
rv

ey
 p

ro
ject 

aim
ing at 

th
e 

stu
d
y o

f p
elag

ic reso
u

rces a
v
a
ila

b
ility

, 
re

la
tiv

e
 

abundance 
and resp

ectiv
e 

sp
acial 

and 
seaso

n
al v

a
ria

tio
n
 a

t 
th

e 
so

u
th
 co

ast 
o
f P

o
rtu

g
al h

as been c
a
rrie

d
 o

u
t.

T
he firs

t 
tria

ls
 u

sin
g
 th

e p
re-co

iled
 nylon m

onofilam
ent 

fo
r lo

n
g

-lin
es have 

been carried
 o

u
t.

A
li  th

ese a
c
tiv

itie
s w

ill be 
co

n
tin

u
ed n

ex
t y

ear in
 o

rd
er to

 p
ro

v
id

e 
in

fo
rm

atio
n
 to

 
p

ro
fessio

n
al fish

erm
en

 and to
 
in

crease 
th

e 
sp

read
in

g
 o

f 
new

 fish
in

g
 tech

n
iq

u
es n

o
t y

et used
 in

 our co
u

n
try

.

T
he 

"In
stitu

to
 N

acional 
de 

In
v
estig

acao
 

das P
escas" hopes 

to
 
sta

rt w
ith 

ex
p
erim

en
ts 

on d
eep

-sea tra
p
s.

T
he 

p
ro

sp
ectio

n
 o

f new
 fish

in
g
 grounds 

esp
ecially

 in
 our 200 m

ile fish
in

g
 

zone 
and th

is 
fish

in
g
 m

ethod is 
aiso

 
our o

b
jectiv

e.

T
he 

"In
stitu

to
 N

acional de 
In

v
estig

acao
 

das P
escas" w

ill 
sta

rt 
to
 re

g
iste

r 
th

e 
ex

act rig
g

in
g
 o

f th
e m

ost 
com

m
on fish

in
g
 g

ears w
ith

 a view
 to

 
th

e 
in

tro
d
u
ctio

n
 o

f ev
en

tu
al m

o
d

ificatio
n

s, 
esp

ecially
 in

 th
e m

aterials used and 
th

e w
ay o

f rig
g

in
g
 them

.

S
pain

(j. 
B

ravo de-L
aguna)

D
uring I977 

th
e 

in
v

estig
atio

n
s have been d

irected
 tow

ards 
th

e 
im

provem
ent 

o
f th

e tech
n
iq

u
e 

o
f 

sto
ck

 assessm
ent by m

eans 
o
f aco

u
stic m

ethods. 
In
 th

is 
sen

se, 
d

u
rin

g
 th

e m
onth o

f Ju
ly

 v
ario

u
s 

experim
ents have been carried

 out 
around th

e B
alearic 

Islan
d

s, 
by p

erso
n
n
el 

o
f th

e 
S

panish In
stitu

te
 

of 
O

ceanography. 
T

he m
ain item

s 
covered w

ere 
: 

new
 tria

ls
 

on th
e 

c
a
lib

ra
tio

n
 w

ith 
fish

 in
 a n

et 
cage; 

com
parison o

f c
alib

ra
tio

n
s 

done 
co

u
n

tin
g
 sin

g
le 

fish
 on an 

echogram
 and u

sin
g
 a d

ig
ita

l freq
u
en

cim
eter PH

 5308A
; 

m
easurem

ents 
o
f TS 

of 
sin

g
le fish

 placed u
n

d
er th

e 
tran

sd
u

cer; 
im

provem
ent 

o
f th

e 
tech

n
iq

u
es used

 in
 

id
en

tify
in

g
 traw

lin
g
 o

p
eratio

n
s.Sw

eden

(G
. 

O
tterlin

d
)

Som
e 

ex
p
erim

en
ts have been carried

 o
u
t 

on th
e 

se
le

c
tiv

ity
 o

f cod traw
ls 

in
 th

e 
B

a
ltic

, 
u
sin

g
 th

e 
p
a
ra

lle
l h

au
l 

tech
n

iq
u

e 
and m

esh
-sizes 

of about 
90, 

100 and 
110 mm 

(sin
g
le bound, 

p
la

ite
d
 n

y
lo

n, 
3 nun). 

T
he 

in
v
estig

atio
n
s have been com

­
p

leted
 a

t th
e b

eg
in

n
in

g
 o

f 1978, 
u

sin
g
 th

e 
covered cod-end tech

n
iq

u
e. 

T
he 

re
su

lts w
ill be p

resen
ted

 at 
th

e C
ouncil M

eeting 1978.
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In
 co

o
p

eratio
n
 w

ith th
e C

halm
ers U

n
iv

ersity
 o

f T
echnology 

( D
iv. 

of 
S

hip H
ydrodynam

ics), 
G

othenburg, 
a num

ber o
f tria

ls
 w

ere 
carried

 
o
u
t. 

P
ro

f. 
J. 

L
unde rep

o
rts 

as 
fo

llo
w

s 
:

P
ro

p
eller n

o
zzle 

on traw
lers 

- 
In
 th

is p
ro

ject 
extended 

stu
d
ies 

w
ere 

carried
 o

u
t 

o
f th

e 
environm

ental 
and econom

ical 
im

portance w
hen 

a traw
ler is 

fitte
d
 o

u
t w

ith a p
ro

p
eller n

o
zzle. 

In
 p

a
rtic

u
la

r, 
fish

in
g
 g

ear p
aram

eters, 
n
o
ise 

and h
u

ll v
ib

ratio
n

s w
ere re

g
istere

d
. 

T
he 

lev
el 

o
f n

o
ise 

and v
ib

ratio
n

s, 
b
o
th
 w

ith
 and w

ith
o

u
t n

o
zzle 

exceeds 
th

e recom
m

ended 
lev

el fo
r fish

in
g
 b

o
ats and w

ith
 

sm
all m

utual 
v
a
ria

tio
n
s 

in
 th

e 
lev

els 
in
 th

e 
tw

o 
cases.

T
he 

sav
in

g
 in

 fu
el w

ith th
e n

o
zzle w

as 
q

u
ite n

o
ticeab

le w
hen th

e 
p
ro

p
eller w

as h
eav

ily
 lo

ad
ed

(i.e. 
d

u
rin

g
 traw

lin
g
 

and b
o

llard
 p

u
ll 

te
sts). 

O
n th

e 
o
th

er hand, 
v
a
ria

tio
n
 in

 fu
el 

consum
ption d

u
rin

g
 

steam
ing

 w
ith

 and w
ith

o
u

t n
o

zzle w
as 

q
u
ite 

sm
all.

P
ish

in
g
 te

sts 
carried

 o
u

t w
ith

 a b
an

ish
 bottom

 traw
l fitte

d
 w

ith
b
an

ish
 o

tte
r boards - In

 th
is 

p
ro

ject 
a com

parison w
as 

carried
 

out 
o
f catch

in
g
 ra

te
s 

fo
r a co

n
v

en
tio

n
al 

S
w

edish bottom
 traw

l w
ith 

rectan
g
u
lar fla

t 
o

tte
r boards and a D

anish bottom
 traw

l fitte
d

 
out w

ith
 V

-type 
o

tte
r b

o
ard

s. 
T

he D
anish g

ear w
as 

la
rg

e
r th

an
 th

e 
S

w
edish one 

w
hich 

in
creased

 th
e 

dem
ands upon th

e 
traw

ler.

T
he 

sh
ip

, 
a 81 ft 

sid
e traw

ler, 
w

as 
fo

r th
e D

anish g
ear fitte

d
 

out 
w

ith
 a sheave 

on th
e 

ste
m

 fram
e, 

so 
th

a
t 

th
e w

arp lead
s from

 th
e 

a
ft 

gallow
 round th

e 
ste

m
 sheave 

to
 
th

e g
ear. 

T
his 

lead
s 

to
 

im
­

proved d
irec

tio
n
a
l 

sta
b
ility

 and th
e u

se 
o
f le

ss ru
d

d
er an

g
le 

th
an

 
b
efo

re. 
T

he 
sk

ip
p
er aiso

 rep
o
rted

 a low
er lev

el 
of h

u
ll v

ib
ratio

n
s, 

b
u
t no m

easurem
ents w

ere 
carried

 o
u
t 

to
 

confirm
 th

is. 
H

ow
ever, 

th
e 

te
st 

p
erio

d
 w

as 
to

o 
sh

o
rt fo

r a p
ro

p
er co

n
clu

sio
n
 to

 be 
draw

n re
­

g
ard

in
g
 catch

in
g
 ra

te
s.

P
relim

in
ary

 stu
d
ies 

o
f a com

bination traw
l - In

 th
is 

in
tro

d
u
ctio

n
al 

stu
d

y
 tw

o 
ty

p
es 

o
f o

tte
r boards w

ith
 th

e 
sam

e 
area, 

co
n
v
en

tio
n
al 

fla
t 

o
tte

r boards 
and 0

-ty
p
e 

o
tte

r boards w
ere 

com
pared. 

T
he 

O
-type 

o
tte

r board w
as h

ig
h
ly
 e

ffic
ie

n
t, 

com
pared w

ith
 th

e 
fla

t 
o

tte
r board 

w
ith

 th
e 

sam
e 

area. 
E

a
rlie

r 
stu

d
ies w

ith
 sam

e 
traw

l and fla
t 

o
tte

r 
boards w

ith
 65io la

rg
e
r area th

an
 th

e 
0
-ty

p
e boards gave 

a sp
read

in
g

 
fo

rce 
com

parable to
 
th

a
t 

o
f th

e 
0

-ty
p

e 
b

o
ard

s.

D
uring th

e 
tria

ls
 
a team

 o
f 

6 d
iv

ers w
as 

o
b
serv

in
g
 th

e 
g
ear. 

A tw
o- 

m
an tow

ed v
eh

icle w
as 

co
n

stru
cted

 fo
r 

th
is purpose 

and it w
as 

tow
ed 

by th
e 

fish
in

g
 sh

ip
 its

e
lf. 

Tw
o d

iv
ers w

ere 
tran

sp
o

rted
 by th

e 
tow

ed 
v
eh

icle 
to
 
th

e 
traw

l fo
r m

easuring th
e w

ater v
elo

city
 through th

e 
traw

l. 
T

hese m
easurem

ents w
ere 

carried
 o

u
t from

 the' 
h
ead

lin
e 

to
 

a 
p

o
in

t 
JO
 m

 behind it. 
T

he 
film

s w
hich w

ere 
tak

en
 d

u
rin

g
 th

e 
te

sts 
w

ere n
o
t 

a su
ccess 

due 
to

, 
am

ong o
th

er th
in

g
s, 

th
e 

poor v
isib

ility
 

in
 th

e w
ater. 

T
hese 

te
sts are 

to
 be 

co
n
tin

u
ed in

 1978.
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U
n
ited

 K
ingdom

(G
. 

P
. 

A
rnold)

Tw
o 

cru
ises w

ere 
conducted d

u
rin

g
 th

e y
ear to

 
determ

ine 
th

e 
e
ffe

c
t 

o
f a d

o
o

r- 
to

-d
o
o
r 

tic
k
le

r ch
ain

 on th
e 

efficien
cy

 o
f a G

ranton traw
l u

sin
g
 secto

r scan
n
in

g 
so

n
ar and a

c
o
u
stica

lly
 tagged

 p
la

ic
e. 

T
he re

su
lts 

su
g
g
ested th

a
t 

th
e ra

te
 

o
f cap

tu
re 

o
f fish

 w
hich en

co
u
n
ter th

e g
ear betw

een th
e 

door and th
e w

ing end 
is 

in
creased

 from
 22j

 to
 41io by ad

d
itio

n
 o

f th
e 

ch
ain

.

D
evelopm

ent w
ork has 

co
n
tin

u
ed w

ith
 m

in
iatu

re 
aco

u
stic 

tag
s 

designed to
 

telem
eter th

e 
o

rie
n

ta
tio

n
, 

speed and h
eart ra

te
 
o
f th

e fish
 back to

 
th

e track
in

g
 

sh
ip

. 
P

ield
 tria

ls
 

are 
to
 
tak

e 
p

lace 
sh

o
rtly

.

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 

stren
g

th
. 

E
xperim

ents 
have 

been m
ade w

ith
 dead m

ackerel and a m
odel h

as been co
n

stru
cted

 w
hich 

re
la

te
s 

th
ese 

aco
u
stic m

easurem
ents 

to
 

th
e 

p
h

y
sical c

h
a
ra

c
te

ristic
s 

o
f th

e 
fish

. 
W

ith th
is 

tech
n
iq

u
e, 

it m
ay be p

o
ssib

le 
to
 
assess th

e 
ex

ten
t o

f seaso
n
al 

v
a
riatio

n
s 

in
 ta

rg
et 

stren
g
th
 re

su
ltin

g
 from

 changes 
in
 fa

t 
co

n
ten

t. 
S

tu
d

ies 
have 

co
n

tin
u

ed
 o

f m
ethods 

o
f m

easuring in
 situ

 fish
 ta

rg
e
t 

stren
g
th

s. 
A 

s
ta

tis
tic

a
l 

tran
sfo

rm
atio

n
 tech

n
iq

u
e 

is u
n
d
er developm

ent 
to
 
co

n
v

ert 
sin

g
le 

fish
 echo 

am
p

litu
d

es 
in

to
 
ta

rg
et 

stren
g
th

 d
istrib

u
tio

n
s by rem

oving th
e 

e
ffec

ts 
o
f tran

sd
u

cer d
ire

c
tiv

ity
. 

A
coustic 

su
rv

ey
s have been m

ade 
o
f sp

rat 
and m

ackerel 
sto

ck
s 

o
ff th

e 
east 

and so
u

th
-w

est 
co

asts 
o
f E

ngland.

T
he 

effectiv
en

ess 
o
f escape gaps 

in
 crab

 and lo
b

ste
r trap

s w
as 

te
sted

 in
 th

e 
N

o
rfolk fish

ery
 d

u
rin

g
 1977» 

P
relim

in
ary

 re
su

lts 
in

d
icate 

th
a
t 

th
e p

ro
p
o
rtio

n
 

o
f u

n
d
ersized

 crab
s 

and lo
b
sters retain

ed
 in

 th
e 

trap
s w

as 
sig

n
ifica

n
tly

 
reduced and th

a
t 

th
e 

com
m

ercial catch
 o

f crab
s 

in
creased

 slig
h
tly

.

W
hite P

ish
 A

u
th

o
rity

, 
H

u
ll 

ÍJ.P
. 

F
o

ster)

T
he K

rupp-A
tlas D

.S
. 

79U
 steerab

le narrow
 beam

 echosounder d
esig

n
ed fo

r 
o
p
eratio

n
 dow

n to
 

730 m
 has been ev

alu
ated

 on a com
m

ercial 
ste

rn
 traw

ler 
fo

r 
a 6 m

onths 
p

erio
d

. 
P

or th
e 

lim
ited

 p
erio

d
 th

a
t 

th
e v

essel 
sp

en
t 

fish
in

g
 in

 
deep w

ater, 
th

e 
perform

ance 
o
f th

e 
equipm

ent fu
lfille

d
 th

e m
an

u
factu

rers 
claim

s.
A

n assessm
ent has 

aiso
 

been m
ade 

o
f com

m
ercial e

le
c
tric

 fish
in

g
 equipm

ent 
o
f A

m
erican o

rig
in

. 
C

o
n

sid
erab

le 
d
iffic

u
ltie

s w
ere 

ex
p
erien

ced in
 h

an
d
lin

g
 

th
e 

g
ear in

 co
n

ju
n

ctio
n
 w

ith
 a L

o
w

esto
ft, 

C3 
o

tte
r traw

l and w
ork w

as 
fin

a
lly

 
co

n
cen

trated
 on th

e u
se 

o
f th

e 
equipm

ent w
ith

 a beam
 traw

l. 
F

u
rth

er research
 

is needed in
to
 

th
e 

p
u

lse 
len

g
th
 and fie

ld
 
stren

g
th
 req

u
ired

 fo
r p

laice fish
in

g
.

T
he A

u
th

o
rity

 is 
co

n
tin

u
in

g
 to

 
develop th

e au
to

clip
 

system
 fo

r th
e m

ech
an

isatio
n

o
f lo

n
g
lin

in
g
 on v

essels u
n

d
er 24 m len

g
th
 w

ith encouraging re
su

lts. 
It 

is
aiso

 
co

o
p
eratin

g
 w

ith
 th

e W
est G

erm
an B

aader C
om

pany on th
e 

developm
ent 

o
f a m

achine
fo

r p
ro

cessin
g
 B

lue w
h
itin

g
 fo

r hum
an consum

ption. 
E

v
alu

atio
n
 o

f th
e Japanese

m
ethod o

f catch
in

g
 sq

u
id w

ith au
to

m
atic 

jig
g
in

 m
achines 

and lig
h

ts has 
show

n
th

a
t w

h
ile 

th
e 

tech
n
iq

u
e w

ill catch
 sq

u
id in

 UK fish
e
rie

s, 
th

e 
lig

h
ts 

do n
o
t

have 
th

e 
d
esired

 a
ttra

c
tio

n
 e

ffe
c
t.

T
he flum

e 
tan

k
 
in

 H
u
ll has now

 been in
 co

n
tin

u
o
u
s 

o
p

eratio
n
 fo

r tw
o y

ears 
w

ith
o

u
t 

d
ev

elo
p
ing

 any m
ajor fa

u
lts. 

E
x
ten

siv
e u

se 
of th

e 
tan

k 
is m

ade by th
e A

utho­
rity

 fo
r 

su
p
p
o
rtin

g
 its

 v
ario

u
s 

tra
in

in
g
 co

u
rses 

in
 fish

in
g
 g

ear techndogy. 
In

creasin
g
 

u
se 

is b
ein

g
 m

ade 
o
f th

e fa
c
ilitie

s by both n
atio

n
al 

and 
in

te
rn

atio
n

a
l 

sc
ie

n
tific

 
and com

m
ercial 

o
rg

an
isatio

n
s 

in
 th

e developm
ent 

and ev
alu

atio
n
 o

f new
 ty

p
es 

of traw
l.

M
arine 

L
ab

o
rato

ry
, 

A
berdeen 

(R
.E

. 
C

raig)
a) G

ear T
echnology

T
he 

developm
ent 

o
f 

sem
i-p

elag
ic 

traw
l g

ear has 
co

n
tin

u
ed and p

a
rtic

u
la

r 
a
tte

n
tio

n
 w

as g
iv

en to
 
th

e 
reactio

n
s 

o
f fish

 to
 
th

e 
low

er p
an

el 
o
f th

e 
Md

e- 
lag

ic" 
g

ear w
ith

 th
e 

fo
o

tro
p

e 
on th

e 
sea bed. 

T
his p

an
el rise

s 
steep

ly
 

behind th
e 

fo
o
tro

p
e 

to
 
p

rev
en

t 
dam

age 
to
 

th
e n

e
t, 

b
u
t 

depending on th
e
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m
esh size 

ro
u
n
d
fish
 

m
ay fin

d
 an escape ro

u
te 

through
 th

e 
low

er p
an

el. 
S

m
aller 

v
ersio

n
s 

o
f th

e 
d
elag

ic 
g

ear w
ere 

designed and 
te

ste
d
 to

 
extend

 th
e range 

o
f g

ears 
av

ailab
le 

to
 
in

d
u
stry

 dow
n to

 
50 H

P v
essels.

T
he perform

ance 
o
f rope 

traw
ls w

as 
stu

d
ied

 
in
 co

llab
o
ratio

n
 w

ith RIW
O

, 
IJm

uiden, 
and a team

 from
 th

e M
arine L

ab
o

rato
ry p

a
rtic

ip
a
ted

 in
 g

ear tria
ls
 

on board th
e 

D
utch research

 v
essel 

"T
rid

en
s”

.

A new
 p

ro
ject began th

is y
ear to

 
in

v
estig

ate 
th

e 
asym

m
etry o

f a traw
l d

u
rin

g
 

tu
rn

in
g
 m

anoeuvres. 
T

im
e 

can be 
saved d

u
rin

g
 fish

in
g
 o

p
eratio

n
s if th

e m
axim

um
 

ra
te
 
o
f tu

rn
 can be determ

ined a
t w

hich th
e g

ear w
ill rem

ain undam
aged. 

P
our 

aco
u
stic 

tran
sm

itte
rs 

(p
in

g
ers) 

w
ere 

attach
ed

 to
 a sm

all p
elag

ic 
traw

l, 
one 

on 
each o

tterb
o

ard
 and one 

a
t each w

ingend o
f th

e n
e
t. 

T
he 

traw
l w

as 
tow

ed over 
a track

in
g
 ran

g
e 

in
 a sea lo

ch
 so 

th
a
t 

th
e p

o
sitio

n
 o

f each p
in

g
er re

la
tiv

e
 

to
 

th
e 

tow
ing v

essel co
u
ld be m

o
n

ito
red

. 
T

his 
track

in
g
 system

 w
as found to

 be 
su

ffic
ie

n
tly

 accu
rate 

to
 m

easure 
th

e asym
m

etry in
 h

o
rizo

n
tal p

lan
 betw

een 
co

rresp
o

n
d
in

g
 p

o
in

ts 
o
f th

e g
ear in

sid
e 

and o
u

tsid
e 

o
f th

e 
tu

rn
in

g
 c

irc
le

.

A d
ata bank is b

ein
g
 se

t up on th
e L

ab
o
rato

ry
's P

D
P

ll/55 
com

puter, 
co

n
tain

in
g

 
reco

rd
s 

o
f tow

ing lo
ad

s 
and o

th
er 

en
g
in

eerin
g
 p

aram
eters 

o
f g

ears co
llected

 over 
th

e y
ears 

on research
 and com

m
ercial fish

in
g
 v

e
ssels. 

B
y m

aking such d
ata 

m
ore re

a
d
ily

 av
ailab

le 
in
 a co

n
v
en

ien
t form

, 
m

ethods 
o
f d

esig
n

in
g
 fish

in
g
 g

ear 
can be 

im
proved and 

it 
is 

e
a
sie

r to
 
p
red

ict 
th

e perform
ance 

o
f g

ears a th
e 

d
esig

n
 

stag
e.

W
ork h

as 
co

n
tinu

ed
 

on th
e 

developm
ent 

o
f com

puter m
odels 

to
 
sim

u
late 

th
e 

perform
ance 

o
f fu

ll 
scale 

traw
l g

ears and to
 
stu

d
y
 featu

res 
such as 

th
e hydro­

dynam
ic 

fo
rce 

on o
tterb

o
ard

s w
hich are 

d
iffic

u
lt to

 m
easure 

d
ire

c
tly

.

b) 
E

le
c
tric

a
l fish

in
g

S
tu

d
ies 

o
f th

e b
eh

av
io

u
r o

f fla
tfish

 in
 e

le
c
tric

 
fie

ld
s w

ere co
n
tin

u
ed

, 
co

n
cen

tratin
g
 on th

e 
developm

ent 
o
f a fix

ed
 u

n
d
erw

ater e
le

c
tric

 b
a
rrie

r as 
a sim

ple m
eans 

o
f fen

cin
g
 larg

e b
o

d
ies 

o
f sea w

ater. 
C

om
parative 

stu
d
ies 

o
f th

e 
reactio

n
s 

o
f 

ro
u
n
d
fish

 and fla
tfish

 to
 a

ir cu
rtain

s w
ere u

n
d
ertak

en
 and in

itia
l 

re
su

lts w
ere p

ro
m

isin
g

. 
T

he 
developm

ent 
o
f e

le
c
tric

a
l fish

in
g
 equipm

ent fo
r 

u
se 

on o
tte

r traw
ls w

as 
co

n
tin

u
ed w

ith 
em

phasis 
on th

e 
d

esig
n
 o

f ro
b

u
st 

lectro
d

e 
sy

stem
s. 

P
rep

arato
ry
 en

g
in

eerin
g
 w

ork w
as 

carried
 out 

fo
r com

m
ercial tria

ls
 
o
f 

e
le

c
trifie

d
 beam

 traw
ls 

fo
r fla

tfish
. 

In
v

estig
atio

n
 o

f th
e p

h
y

sio
lo

g
ical b

asis 
of 

fish
 re

a
ctio

n
 to

 
e
le

c
tric

a
l 

stim
u

latio
n
 w

as co
n
tin

u
ed

.

c) 
P

ish
 b

eh
av

io
u
r 

stu
d

ies

L
o
n
g
-lin

in
g

R
esearch

 to
 

im
prove 

th
e 

efficien
cy

 o
f lo

n
g
-lin

in
g
 h

as 
co

n
tin

u
ed

, 
w

ith 
d

iffe
re

n
t 

lin
e
 
co

n
fig

u
ratio

n
s, 

d
iffe

re
n
t hooks, 

and d
iffe

re
n

t b
a
its b

ein
g

 
com

pared. 
U

nderw
ater te

le
v

isio
n
 o

b
serv

atio
n

s 
on lo

n
g

-lin
es 

la
id

 in
 th

e 
sea 

have y
ield

ed
 v

alu
ab

le 
in

fo
rm

atio
n
 on th

e w
ay fish

 are 
a
ttra

c
te

d
 to

 p
a
rtic

u
la

r 
b
a
its, 

and th
e
ir subsequent b

eh
av

io
u

r in
 tak

in
g
 th

e b
aited

 hook.

T
he 

sen
so

ry
 c

a
p
ac

ities 
o
f f

ish

W
ork to

 
exam

ine 
th

e 
sen

so
ry
 c

a
p
a
citie

s 
o
f fish

 h
as 

co
n
tin

u
ed

, 
experim

ents 
b
ein

g
 perform

ed on th
e v

isio
n

, 
h
earin

g
 and chem

ose
n

sitiv
ity

 o
f fish

. 
P

a
rti­

cu
lar a

tte
n
tio

n
 h

as been p
aid

 to
 b

rig
h
tn

ess 
co

n
trast p

ercep
tio

n
, 

d
irec

tio
n
a
l 

h
earin

g
 in

 th
e v

e
rtic

a
l p

lan
e, 

and th
e 

se
n

sitiv
ity

 o
f fish

 to
 d

isso
lv

ed
 am

ino- 
acid

s .

T
he m

ovem
ents 

o
f fish

F
u
rth

er ex
p
erim

en
ts have 

been perform
ed by m

eans 
o
f an aco

u
stic 

track
in

g
 

arrangem
ent 

to
 

d
eterm

in
e 

th
e n

a
tu

ral p
attern

s 
o
f m

ovem
ent 

o
f fish

 in
 S

co
ttish

 
sea lo

ch
s. 

T
he 

e
ffec

ts 
o
f tow

ed fish
in

g
 g

ears upon th
e b

eh
av

io
u

r o
f th

e 
fish

 
w

ill be 
exam

ined 
in
 th

e 
fu

tu
re.
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d) 
P

ish
in

g
 p

ro
cess

T
he 

la
te

st 
g

ear d
iv

in
g
 tech

n
iq

u
e u

ses 
a w

et v
eh

icle w
ith 

su
ffic

ie
n
t 

co
n
tro

l 
to 

m
ove 

to
 

any p
art 

o
f th

e 
g
ear, 

in
clu

d
in

g
 th

e 
codend and th

e 
traw

l h
o
ard

s, 
a
t 

com
m

ercial 
tow

ing speeds up to
 4 to

 
4g- k

n
o
ts. 

E
xperim

ents 
o
b
serv

in
g
 m

any 
asp

ects 
o
f th

e 
b

eh
av

io
u

r o
f v

ario
u
s 

g
ears 

and th
e fish

 reactin
g
 to

 
them

 have 
g

iv
en su

ccessfu
l re

su
lts 

d
u
rin

g
 th

e y
ear.

In
 o

rd
er to

 
f
ill 

in
 know

ledge 
fo

r b
eh

av
io

u
r and reactio

n
 o

f fish
 to

 
g

ear at 
g
reater d

ep
th

s 
th

e 
SITCQ

N
 u

n
d
erw

ater cam
era h

as been m
ounted a

t v
ario

u
s p

o
in

ts 
on th

e 
g

ear w
ith

 a m
otor d

riv
en

 m
irro

r d
ev

ice 
to
 
ad

ju
st 

th
e 

p
o
in

tin
g
 o

f th
e 

cam
era. 

T
his ap

p
aratu

s w
as 

found to
 g

iv
e 

sa
tisfa

c
to

ry
 p

ictu
res 

dow
n to

 
90 m 

d
ep

th u
sin

g
 n

atu
ral 

d
ay

lig
h

t. 
T

he 
fish

 b
eh

av
io

u
r o

b
serv

atio
n

s 
are b

ein
g
 used 

to
 

develop g
en

eral 
d

escrip
tio

n
s 

o
f how

 fish
 are 

caught 
in
 th

e 
g

ears, 
w

hich 
allo

w
s 

fu
rth

e
r developm

ent 
o
f th

e 
sm

all d
e
ta

ils 
o
f en

g
in

eerin
g
 o

f th
e 

fish
in

g
 

g
ears. 

A
nother im

p
o

rtan
t 

asp
ect 

o
f th

e 
sam

e 
o

b
serv

atio
n

s 
is 

th
e 

developm
ent 

o
f a g

re
a
te

r know
ledge 

o
f w

here 
fish

 o
f sp

e
cific 

size 
are 

lo
st from

 th
e 

g
ear 

d
u
rin

g
 th

e 
cap

tu
re p

ro
cess and th

e 
subsequent 

developm
ent 

o
f an o

v
erall 

fish
 

se
le

c
tiv

ity
 th

eo
ry

.

T
he 

fo
u

r-p
an

el 
traw

l, 
developed from

 
en

g
in

eerin
g
 and b

eh
av

io
u

r 
stu

d
ies a

t 
th

e 
M

arine 
L

ab
o
rato

ry
, 

A
berdeen, 

is now
 w

idely accep
ted

 by th
e B

ritish
 fish

in
g

 
in

d
u
stry

 as 
a traw

l w
hich su

ffe
rs 

le
ss 

dam
age 

d
u
rin

g
 fish

in
g
, 

b
u
t 

catch
es at 

le
a
st 

as m
uch as 

o
th

er com
m

ercial 
traw

ls. 
T

he h
ig

h
 h

ead
lin

e 
lead

s 
to
 
cap

tu
re 

of 
som

e 
sp

ecies 
o
f fish

 o
ff th

e bottom
 n

o
t 

caught by traw
ls w

ith
 low

er h
ead

lin
es 

fish
in

g
 in

 th
e 

sam
e 

area. 
T

he 
cu

rren
t research

 e
ffo

rt 
is 

to
 m

atch th
e 

traw
l 

size 
to
 
th

e 
pow

er 
o
f th

e 
tow

ing sh
ip

. 
F

u
rth

er developm
ents 

in
 p

ro
g
ress 

are 
to

 
in

crease th
e h

ead
lin

e h
eig

h
t 

s
till fu

rth
e
r, w

hile m
ain

tain
in

g
 th

e 
o
th

er p
ro

p
erties 

o
f th

e g
ear.

R
eactio

n
 and b

eh
av

io
u

r ex
p
erim

en
ts have been m

ade 
to
 fin

d
 th

e 
e
ffe

c
t 

of 
th

e 
an

g
le 

o
f rise

 
o
f th

e 
b
e
lly

 p
an

els 
and th

e 
c
o
n
stric

tio
n
 o

f sid
e p

an
els 

o
f fish

in
g
 g

ears. 
A

n in
te

re
stin

g
 re

la
tio

n
sh

ip
 betw

een an
g

le 
and fish

 perform
ance 

e
x

ists, 
w

hero a
t 

c
e
rta

in
 
an

g
les fish

 
up to

 
a c

e
rta

in
 size are -unable 

to
 rise

 
acro

ss 
o
r cro

ss 
over th

ese n
e
ttin

g
 p

an
els 

a
t 

th
e p

a
rtic

u
la

r tow
ing speed.

C
hanges 

in
 tow

ing speed o
f an

g
le 

o
f a

tta
ck

 a
lte

r th
e 

size 
o
f fish

 affected
 

because 
o
f th

e
ir d

iffe
re

n
t 

sw
im

m
ing perform

ance.

Sw
im

m
ing perform

ance 
stu

d
ies have y

ield
ed

 u
sefu

l fig
u
res 

fo
r th

e m
axim

um
 

cru
isin

g
 and m

axim
um

 b
u
rst 

sw
im

m
ing speeds 

o
f m

ost 
com

m
ercial fish

 sp
ecies. 

C
u
rren

t 
stu

d
ies 

are 
in

v
e
stig

a
tin

g
 th

e 
su

rp
risin

g
ly
 larg

e 
e
ffe

c
t 

th
a
t 

tem
­

p
eratu

re h
as 

on th
ese 

sw
im

m
ing sp

eed
s.

e) 
S

onar

P
ish

 su
rv

ey
s have been carried

 
out 

on sp
rat, 

h
errin

g
 and B

lue w
h

itin
g
 u

sin
g

 
th

e 
S

im
rad EK

J8 
echosounder coupled to

 
th

e A
berdeen in

te
g
ra

to
r. 

T
he re

su
lts 

have 
been in

terp
re

te
d
 u

tilisin
g
 an assum

ed ta
rg

e
t 

stren
g
th
 o

f -3
4 dB

/kg fo
r 

a
li 

th
ese 

sp
ecies. 

A
bsolute 

c
a
lib

ra
tio

n
s have 

in
 each case 

been m
ade u

sin
g
 a 

stan
d
ard

 ta
rg

e
t 

(a ta
b
le
 
ten

n
is b

a
li) 

suspended b
en

eath
 th

e 
tow

ed body w
hich 

c
a
rrie

s 
th

e 
tran

sd
u

cer.

C
ontinuing stu

d
ies have 

been m
ade 

on caged gadoid fish
 to

 
o
b
tain

 b
e
tte

r m
easures 

o
f th

e
ir ta

rg
et 

stren
g

th
. 

In
 g

en
eral 

it w
as 

found th
a
t v

alu
es 

o
f th

e 
o

rd
er o

f 
-30 dB

/kg ap
p
lied

 
to
 fu

lly
 acclim

atised
 fish

, 
w

hereas v
alu

es 
as 

low
 as 

-36 dB
/kg 

w
ere 

o
b
tain

ed
 a

fte
r fo

rced
 v

e
rtic

a
l m

ovem
ents. 

It 
is 

c
lea

r th
a
t 

sw
im

m
ing a

tti­
tu

d
es 

a
ffe

c
t 

th
e 

tra
g
et 

stren
g
th

, 
as w

ell 
as 

changes 
in
 sw

im
bladder co

n
d
itio

n
.
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IJ.S
.A

.

(A
.-J» 

K
em

m
erer)

F
ish

ery
 tech

n
o
lo

g
y
 a

c
tiv

itie
s 

in
 th

e U
nited S

tates 
d

u
rin

g
 1977 

tended
 to

 
fo

cu
s 

on co
n
serv

atio
n
 en

g
in

eerin
g
. 

E
m

phasis w
as p

laced
 on system

s 
to

 
reduce 

o
r 

elim
in

ate 
th

e 
in

cid
en

tal 
cap

tu
re 

of unw
anted sp

ecies 
d

u
rin

g
 

fish
in

g
 o

p
eratio

n
s, 

and 
system

s 
to
 
g

ain
 assessm

en
t, 

b
io

lo
g
ical, 

and life
 

h
isto

ry
 in

fo
rm

atio
n
 on selected

 
sp

ecies. 
H

ig
h
lig

h
ts fo

llo
w
 

:

P
o

rp
o

ise 
containm

ent 
system

 - A
 fa

c
ility

 fo
r h

an
d
lin

g
 p

o
rp

o
ises 

a
t 

sea 
w

as 
developed. 

T
he 

d
esig

n
 goal w

as to
 p

ro
v

id
e 

a n
o
n
-in

ju
ro

u
s 

system
 

fo
r tag

g
in

g
 and acq

u
irin

g
 b

io
lo

g
ical in

fo
rm

atio
n
 from

 p
o

rp
o

ises 
cap

tu
red

 
in
 tu

n
a p

u
rse 

sein
es. 

T
he fa

c
ility

 co
n
sists p

rim
arily

 o
f in

fla
ta

b
le
 

fram
es 

and sm
all m

esh w
ebbing to

 m
inim

ize 
sto

rag
e req

u
irem

en
ts 

aboard tu
n

a p
u

rse 
se

in
e
rs. 

It 
is 

sch
ed

u
led fo

r use 
d
u
rin

g
 a d

ed
icated

 p
o
rp

o
ise research

 cru
ise 

(ch
artered

 tu
n
a p

u
rse 

sein
er) 

th
is y

ear.

T
una p

u
rse 

sein
es 

- M
inor refin

em
en

ts 
and m

o
d
ificatio

n
s 

to
 w

ebbing and n
et 

co
n
fig

u
ratio

n
s w

ere 
co

n
tinu

ed
 to

 reduce 
p
o
rp

o
ise m

o
rta

lities 
in

 p
u
rse 

sein
es 

u
sed in

 th
e 

eastern
 tro

p
ic

a
l P

a
c
ific

. 
B

eh
av

io
u
ral research

 is b
ein

g 
em

phasised to
 
sep

arate 
tim

a from
 p

o
rp

o
ises w

h
ile 

th
ey

 are 
in
 th

e 
sein

es. 
T

echniques co
n
sid

ered
 in

clu
d
e 

lig
h
ts, 

bubble 
screen

s and o
lfacto

ry
 stim

u
lan

ts.

S
a
te

llite
 track

in
g
 otf m

arine 
anim

als - A sm
all 

sa
te

llite
-lin

k
e
d
 tran

sm
itter 

is 
b
ein

g
 developed fo

r lo
n

g
-term

 track
in

g
 o

f m
arine m

am
m

als 
and sea tu

rtle
s.

T
he 

tran
sm

itte
rs w

ill w
eigh le

ss 
th

an
 800 gram

s 
(in

clu
d
in

g
 b

a
tte

rie
s 

and 
attach

m
en

t 
system

) 
and o

p
erate fo

r p
erio

d
s 

o
f up to

 
one y

ear. 
P

relim
in

ary
 

te
sts w

ith
 a tran

sm
itter h

arn
essed

 to
 
th

e 
d
o
rsal 

su
rface 

o
f a cap

tiv
e 

b
o

ttle
- 

nose 
d
o
lp

h
in
 and lin

k
ed

 to
 

th
e N

IM
B

U
S-6 

sp
acecraft 

th
is y

ear dem
onstrated 

tech
n

iq
u

e fe
a
sib

ility
. 

T
ests are 

co
n
tin

u
in

g
.

T
u
rtle co

n
serv

atio
n
 shrim

p traw
l - A

 unique w
ebbing pannel w

as d
esig

n
ed fo

r 
in

co
rp

o
ratio

n
 in

to
 

shrim
p 

traw
ls 

to
 p

rev
en

t 
in

cid
en

tal 
cap

tu
re 

o
f sea tu

rtle
s. 

D
esign g

o
als 

are 
100 p

ercen
t 

elim
in

atio
n
 o

f sea tu
rtle

s from
 shrim

p traw
ls 

and 100 p
ercen

t m
aintenance 

o
f 

shrim
p catch

 e
ffic

ie
n

c
ie

s. 
P

relim
in

ary
 te

sts 
su

g
g
est 

th
e 

g
o
als 

are 
ach

iev
ab

le. 
E

x
ten

siv
e 

te
stin

g
 o

f th
e p

an
el is 

planned 
over th

e n
ex

t tw
o y

ears 
from

 co
o
p
eratin

g
 shrim

p traw
lers 

o
p
eratin

g
 o

ff th
e 

so
u
th

eastern
 co

ast 
o
f th

e U
n
ited

 S
tates 

and th
e n

o
rth

ern
 G

u
ii o

f M
exico.

T
raw

l 
door en

v
iro

n
m

en
tal 

d
ata reco

rd
er - A system

 fo
r in

 situ
 m

easurem
ents 

and reco
rd

in
g
 of 

sa
lin

ity
, 

d
ep

th
, 

tem
p

eratu
re 

and tim
e h

as been developed fo
r 

attach
m

en
t 

to
 
traw

l 
d
o
o
rs. 

T
he 

concept w
as 

to
 

p
ro

v
id

e 
a re

la
tiv

e
ly

 in
ex

p
en

siv
e 

system
 th

a
t w

ould 
o
p
erate w

ith
o
u
t 

a
tte

n
tio

n
 o

r m
aintenance d

u
rin

g
 g

ro
u
n
d
fish

 
su

rv
ey

 c
ru

ise
s. 

D
ata are reco

rd
ed

 d
ig

ita
lly

 on a sm
all c

a
sse

tte
 reco

rd
er 

fo
r read

-o
u
t 

e
ith

e
r aboard th

e v
essel 

o
r d

ire
c
tly

 in
to
 

com
puter d

ata file
s 

a
t 

th
e 

end o
f a c

ru
ise. 

T
he 

system
 cu

rren
tly

 is undergoing fin
a
l fie

ld
 te

sts.

T
raw

l m
en

su
ratio

n system
 - W

ork 
is 

co
n

tin
u

in
g
 on th

e 
developm

ent 
o
f a traw

l 
m

en
su

ratio
n
 system

 fo
r use 

d
u
rin

g
 reso

u
rce 

assessm
en

t 
su

rv
ey

s. 
T

he 
d

esig
n

 
g
o
al 

is 
to
 

p
ro

v
id

e 
a system

 cap
ab

le 
o
f m

o
n

ito
rin

g
 traw

l 
sp

read
, 

v
e
rtic

a
l 

opening, 
and fo

o
tro

p
e h

eig
h

t 
o
ff bottom

 th
a
t 

can be 
o

p
erated

 w
ith

 m
inim

um
 

h
an

d
lin

g
 and m

ain
ten

an
ce. 

A p
ro

to
ty

p
e 

system
 alread

y
 is 

av
ailab

le w
hich 

d
em

o
n

strated th
a
t 

traw
l perform

ance 
is v

ariab
le 

and 
should be 

co
n
sid

ered
 

in
 com

putations 
o
f biom

ass 
estim

ates.

P
h

o
to

graph
ic 

crab
 
sto

ck
 assessm

ent 
- A

n ev
alu

atio
n
 o

f p
h
o
to

g
rap

h
ic 

tech
n
iq

u
es 

fo
r assessin

g
 crab

 sto
ck

s 
in
 th

e 
B

erin
g
 S

ea w
ith

 a R
em

ote U
nderw

ater A
ssess­

m
ent 

S
ystem

 
(R

U
FA

S) 
w

as 
conducted. 

T
he 

system
 used

 e
sse

n
tia

lly
 co

n
sists
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o
f a tow

ed u
n
d
erw

ater 
sled

 equipped w
ith

 lig
h
ts, 

a p
h
o
to

g
rap

h
ic 

cam
era, 

and a te
le

v
isio

n
 cam

era. 
T

he 
sled

 
is 

d
esig

n
ed

 to
 

o
p
erate 

au
to

m
atically

 a
t 

selected
 h

eig
h
ts 

above 
th

e bottom
. 

P
relim

in
ary

 re
su

lts 
in

d
icate 

th
a
t 

th
e 

tech
n
iq

u
e 

p
ro

v
id

es u
sefu

l d
ata.

ÏÏ.S
.S

.R
.

(S
.G

. 
F

edorov)

In
 1977 fu

rth
e
r p

recisio
n
 w

as m
ade 

on tw
o m

ethods, 
i.e

. 
to
 

estim
ate 

fish
in

g
 

p
aram

eters and to
 fin

d
 o

u
t 

optim
um

 m
esh size 

in
 co

d
-en

d
s. 

T
he m

ethod o
f traw

l 
survey

 underw
ent 

fu
rth

e
r p

recisio
n

. 
T

he 
co

n
stru

ctio
n
 o

f bottom
 traw

ls, 
now

 
in
 o

p
eratio

n
, 

w
as an

aly
sed

. 
F

u
rth

erm
o
re, 

th
e 

fo
llo

w
in

g
 stu

d
ies w

ere m
ade 

w
ith

in
 th

e 
sam

e ran
ge 

o
f problem

s 
1

- In
 o

rd
er to

 
stu

d
y
 reso

u
rces 

o
f th

e n
ear-sh

o
re 

zone 
o
ff M

urm
an, 

d
u
rin

g
 th

e 
second 

sem
ester fish

in
g
 te

sts w
ere m

ade w
ith

 bottom
 and p

elag
ic 

long lin
e
s 

and 
d
rift 

and fix
ed

 n
ets from

 SR
T

-300 
type v

e
ssels.

- To 
determ

ine 
th

e k
rill biom

ass 
in
 fish

in
g
 areas 

o
f th

e B
aren

ts 
S

ea, 
a m

u
lti­

d
ep

th traw
l 1

7
.4

/2
8
 m

, 
m

ade 
o
f 

sm
all m

esh n
e
t, 

w
as 

te
ste

d
.

- T
he 

fish
in

g
 p

ro
d

u
ctiv

ity
 w

as 
te

sted
 w

ith v
ario

u
s bottom

 trap
 n

ets 
in

 th
e 

M
urm

an co
astal 

zone.

- A fu
rth

e
r 

stu
d
y
 o

f th
e 

tw
in traw

lin
g
 p

ro
d
u
ctiv

ity
 w

as m
ade fo

r m
edium

 tonnage 
(sid

e) 
v
essels 

and heavy-tonnage 
(ste

m
) 

v
essels.

- T
he 

selectiv
en

ess 
of v

ario
u
s 

traw
ls and th

e
ir p

a
rts w

as 
stu

d
ied

.

T
he b

eh
av

io
u

r o
f fish

 w
as 

surveyed around fish
in

g
 g

ear 
(traw

ls 
in
 ex

p
ed

itio
n

s 
o
f th

e 
sc

ie
n

tific
 research

 v
essels"O

d
issey

", 
"P

ersey
 III"

, 
"A

rtem
ida" 

in
 th

e B
aren

ts 
S

ea and th
e N

orth-w
est A

tlan
tic. 

B
o

ld
-sn

o
u
ted m

acrurus, 
G

reenland h
a
lib

u
t, 

red
- 

fish
 and cap

elin
 w

ere 
th

e 
o

b
ject 

o
f 

th
is 

stu
d

y
.

T
he 

fix
ed

 h
y
d
ro

state 
"S

ev
er-I", 

autonom
ous 

"S
ever II", 

u
n
d
erw

ater photo-cam
eras, 

h
y
d
ro

aco
u
stic 

fish
in

g
 d

ev
ices, 

b
o
th
 S

oviet-m
ade 

and o
f N

orw
egian o

rig
in

 w
ere 

used
 d

u
rin

g
 th

e 
ex

p
ed

itio
n
s. 

T
he 

d
istrib

u
tio

n
 and b

eh
av

io
u
r re

g
u
la

ritie
s 

o
f fish

 
in
 th

e 
B

aren
ts S

ea w
ere 

stu
d
ied

.

In
 th

e B
a
ltic 

S
ea and th

e G
ulf o

f R
iga th

e 
e
ffe

c
t 

o
f v

ario
u
s fish

in
g
 se

le
c
tiv

e
­

n
ess 

on B
altic h

errin
g
 reso

u
rces w

as 
stu

d
ied

. 
F

u
rth

er experim
ents w

ere m
ade 

on th
e 

stu
d
y
 o

f 
th

e re
a
ctio

n
 o

f th
e B

altic h
errin

g
 to

 
e
le

c
tric

 and sound fie
ld

s.

A
li 

fish
in

g
 g

ear used in
 1977 w

as m
anufactured o

f polyam
ide 

fib
re
 kapron 

(nylon ).






