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Belgium
(P. Hovart)

The combined double beam trawl designed for the beam trawl
fishery to increase the catch capacity for fish during the shrimp
fishery was tecsted. The first results show that the taper ratio
of the bottom net nceds adjustment in order to reduce the drag.

A new serics of experimeonts with a one boat pelagic trawl was
carricd out during the past yecar. The net which attempts to substitute
the pair trawl was adapted for vessels cquipped for the beam trawl fish-
cry. The cxperiments were very satisfactory and steps are being token
to incrcase the catches still further by adjusting the rigging. ’

For the scmi-pelagic fishery with large trowlers ( 1.000 h.p.)
o first scries of experiments was carried out in Icelandic waters.
The eoxperiments with the net itsclf did not yield the anticipated
results, The temporature measurcments however around the net and
the fish detection by mcans of a sonar came up to the cxpectations.

For cod, saithce and redfish temperaturce ranges were registeorced.
The fishing ground, the depth fished and the scason secemed to con-
gstitute the determinant clcements,

. In vioew of substituting the so~called ticklers or chains used
during the fishing with bottom trawls the theorctical study concerning
, a systom of clectrical impulscs wag continued. An apparatus for the
electrical fishing on shrimps and flat fish was designed and o first
scrico of cxperiments was carried out on laboratoxry sczle,

Calculations were further made on the reclationship betweon the
vessel characteristics (gross tonnage, cngine power and length) and
the fishing power. This study was carried out for vessels fishing
in_the Icelandic waters,

Expcoriments were also carried out to study the effect
of the ticklers on the catches and on the sca-bed.

Via log-shcets of fishermen, data were collected to check tho
diurnal activities of certain fish specics on certain fishing grounds,
as well as the cffecect of certain weather conditions on the catches.
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Special attention was paid to the proposed I,S.0,
rccommendations and preliminary cxperiments in connection
with the identification of netting yarns woere carricd out.

A newly designed security system for beam trawl vessels
wags further tested on board commercial fishing vessels.,

In view of determining the acoustical charaoteristics
of fishing vessels, o scriecs of preliminary measurcments
was carried out in collaboration with the scection "Study
and Resecarch" of the Belgian Navy. During these measurcments,
attention was specially poid to the frequency choracteristics
of the apparatusecs.

Within the scopc of the work-itime studics in the
fishing industry, a further series of experiments with
the rinsing and sorting .machine for shrimps wag also
undertaken. '

Yarns for net-naking were T0%polycthylenc and 30% polyomide.

Canada
(J.M. Anderson)

Gear

Engincering rescarch included studies on the fluid
mechanics of trawl netting, and the evolution of basic
enginecring thecory for the rational design of otter trawls
(demersal and nidwatoer). Developnent work included modifi-
cation of vessecls for combined midwater and botton trawling,
developnent of an improved fish-detecting scanning sonar, and
experinents with paired seining techniques.

Underwater Technology

Use of the two-manned Perry submersible, PC-8, with
a 120° acrylic 3-ft dionmeter viewing secction forward,
confirned that good visibility greatly increoses the
uscfulness of o submersible for certain fisherics expori-
nents. An acoustical tag used in telonetry work was deove-
loped which can nonitor the depth of free-swinnming fish,
such as salmon, during tracking cxperiments. A Fish
Orientation and Activity Monitor (FOAM), to which a
fish is harncssed, was devised which allows the auto-
natic recording of the reaction of a fish on the botton
to noise such as that from approaching fishing geor. A
door-instrunent package is being developed for the cnginecring
study of trawl ncts, including an acoustic door-spread ncter.



Behaviour

The PC-8 was uscd to investigote the behaviour of
snow crob (Chionoccetes opilio) in and around traps,
and to exanine how fishing gear vhich disturbs the botton,
such as the scallop dredge and the doors of otter travls,
appears to make the botton attractive to fish. A class of
receptor on the antennule of the male lobster was deduced,
by electro-physiological studies,to be a pheromone rcceptor,
Using the FOAM, cod appeared to be able to detect the approach
of an otter trawl at least o nile away.

Denmark
(K. Popp Madsen)

No work carried out in 1971.

France
(1. Portier)

Les chaluts de fond & grande ouverture verticale pour
batcaux de plus de 1 200 CV, mis au point cn 1970, ontété
cssayés par des chaluticrs de péche industrielle qui ont
obtenu de bons résultats. TUne cdaptation aux fonds durs, de
ces chaluts, o été éprouvée au cours dlunce campagne du navire
ocdanographique "Thalassa" sur les sondes de 400 3 600 m au
nord/oucst des Iles Shetlands ot o montré qulun gréecment convenable
les rondait utilisable dans tous les fonds

Lo développement du chalutage pélagique & un bateau sc
poursuit. Pour lecs chaluticrs de 2 000 CV ct plus, un compronis
doit 8tre adopté entre llagrandisscment des mailles ot la ré-
sistance des matériaux. Lies mailles de 400 mm sont couramment
utilisées pour la péche du harceng, du maquerau ct de la moruc.

Pour lecs batcoux moins forts le probléme nc sc posc pas do
1o méme fagon, mais l!cncombrement et la manocuvre de chaluts de
grande dimension vo ndécessgiter 1'utilisation des tambours enrouleurs.
Ctest ainsi que les chalutiers-boeufs qui ocmploient des mailles de
800 ot 1 000 mm sont en train de stéquiper. In dchors de la scison
du hareng, ccs batcaux ont fait dlintéressantes captures de morues
et de Geurndes dans le Pas-de-Calais.

Des essais de péche de la sardine au chalut pélagique, en
Atlantique, ont &été entrepris en 1971 et scront poursuivis en 1972,

Suivant les idées de nos colldguecs Eccosails, nous avons ré-
alisé unc moquette de cul-vivier destiné & la copture de poissons
pour le marquage. Apres les Studes en bagsin, un cxemplaire de ce
dispositif a été cmployé pour des marquages de noruc cn lMer du
Word ct o donné satisfaction.
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Au cours de ltannée 1971, aucune étude de sélectivité
des maillages des culs de chalut et aucun travail sur lleffet
des chaines utilisdes sur - les chaluts 3 perche ntont 6t8 enilrepris.

Le matériau lec plus utilisé dans la péche au chalut reste le
polyamidc,

Germany
(3. Bohl)

FPishing Gear ond Apparatus

In 1971 emphasis in gear development was again on high opening
bottom trawls, With 200-fcet-trawls of this type a vertical nct
opening of 10 m and o horizontal one of 30 m could be rcached. Also
for small trawlers (cuttors) such nots were constructed, During
. comparative fishing experiments carried out with trawlers and
cutters the high opening bottom trawls were more efficicnt than
tho traditional ones, cspecially in the casc of disporsed occurxrence
of fish, In cutter fisherics o pronising cxperiment with o trawl made
of transporent monofilament netting yorns was started. During thesc
cxporiments new types of otter boords, shaped according to hydro-
dynanic demands, were tested,

Concorning eccho-sounding techniques o multi-transducer systen
attached to the headline was developed in order to close the still
cxisting gop between ship and pelagic traul,

For scarching and catching cod an inmproved type of therno-
sonde (combincd with the netsonde) was uscd.

Aboord comnercial fishing vesscels the time nceded for different
processes of work was ncosured.

The last mentioned threce itens nay be considered ags contributions
to the project "Integrated Trawling Systen", In cooperation with
governniental and private institutions automatisation of trawling
is planncd step by step. In the fist stage only pelagic trawling is
under congideration.

Seleoctivity Experinents

Studics of the influence of the elongation properties of
polyanide netting yarns on the scleoctivity started in April 1970
oand worce continued in August 1971. The first oxperinente did not
roveal any clear rclationship between clongation and selectivity. .
The sccond exporiments, however, led to conflicting results : In
this casc the cod selection factor for netting yorn with an elongntion
of 46.1% at half the knot breaking load was found to be 3.65, whilst
that for the ICES stondard polyanide netting yorn with an clongation
of 23,8% was found to be 3,36, Nevertheless, it would be premature
to draw definite conclusions fron these findings, all the norc since
the unusual gtiffness of the codend netting yarn with the high
clongation did not allow an coxact neasurcnent of the nesh opening
by neans of the ICES gouge (pressurc 4 kg). Further experiments arc
neceded to clucidate the offcect of clongation on sclectivity.




Wot Mateorials

As in previous years, almost entirely polyanide netting yorns
were used for the nmanufacture of trawls; the share of plaited
polycthylene yarns decreasing further (less than 14).

The connercial usc of cxtra strong netting yarns by Gernan stern
travlers changed fron about R 18 000 tex (diameter 7 mn) in 1969 to
noinly R 15 000 tex (diacmcter 6 mn) in 1970, In the yeor undor consider-
ation codends of R 11 500 tex(diam. 5 mm)were olso usod.The reason for these
changes wore lower costs, casier nanufacture and higher resistende
against abrogsion of the knotsa.

As in provious yecars, the cooperation with national and inter-
notional bodies concerned with standardisation of net materials
and testing methods was continued. Activity was concentrated on
clongation and abrasion of nctting yorns and nettings.

'ish Bchaviour

During trawling cxporinents obscrvations of rcactions of fish to
the gear were continued by neans of the "multi-netsonde®., Data on
red fish, saithe and spiny dogfish were obtained. ZIExperinents on the
learning abilitices of fish were carriecd out in tanks.

lloises coused by Ship and Geoar

Investigations on noiscs caused by fishing vesgsels and towed
trawls, including acceleration ncasurcnents on cutters were continucd.
By nornal bedding of the engine in rubber cushionsg, o danping factor
of 30 dB can be rcached between engine bed and hull of a cutter.
According to necasurcnents thenoise and dynanic pressurce of botton
trovls and nid-water troawles show considerable differcences. Even
in the case of a snooth sea-bed o botton trowl nay tenporarily lose
the contact with the botton and thus produce a discontinuous noise.
Uith older cutters nuch parasitic noise, including pulsforned conponcnts,
is produccd by danaged bearings and flutitering rudders.

Iceland

(G. Thorstcinsson)

Botton trawling

Sone types of high opening botton trawls for smaller fishing
veagels were tested. The incrcased -exrtical net opening offcrs
pronisc in comnercial fishing. A sinilar trawl for bigger trawlers
will be tested in 1972,

Midwater trowling

Ixperinental nidwater trawling was carried out on capelin, bluc

vhiting and white fish. The fishing for capelin gove good resulis.

This fishing ncthod is now applicd in the comnercial capelin fishery.
The efforts in catching blue whiting and white fish in comnercial
quantities by nidwater trawls gave only noderate resulits due to very
scattered fish occurrcnce in the pelagic at the tine of the experinents.
These trawl cxperinents will be continucd and intengified in 1972,



; Further trawling

Further cxperinents werc nade with selective prawvn trawls
in order to avoid the capturc of undersized haddock on the prawn
grounds off the south-west coast., The selective trawl proved to
catch threc tines fewer small haddock than conventional trawls
but the prawn catch did not reach comnmercial level, Modifications
in the conventional gear decrcased the capture of the haddock youth
while naintaining the sance prawn catches. The oxperinents will be
continuecd.

Material
Material in usc as stated in Adninistrative Report for 1970.

Treland
(7. . Hillig)

. Wo Gear and Behaviour work to report.

Italy
(P. Matta)

No Gear and Bechaviour work undertoken.

Netherloands
(J.G. de Vit)

After on initial period of tine of about five ycars, the
sclective bean trawl for shrinps provided with a funnel of large
neshes has in general been accepted by the shrinp fishermen of the
northern part of the Netherlands.

Rescarch to inprove the catching ability of bean trawls. for
shrinps by neans of electric ticklers continucd. Prelininary rc-

’ sulte chowed significantly bigger cotches for the clectrificd

shrinp trawl.

Purther developnent work has been undertaken to achiocve a nore
cven feeding of the rotating sieve for shrinmps. It proved that on
oven foeding of this nachine could still further inmprove the sorting
cfficicncy. The rotating sicve has been evaluated against o shoaking
sicve for shrinps., Young plaice from both nmachines have been tagged.

Rescarch 1o reduce the nunmber of heavy tickler chaing of bean
trawls for flat fish by neons of electric ticklers has also been
continued with pronising results.

Investigotions on the influence of trawls on the botton starited
in 1971 and will be continucd.
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The trend to apply bigger neshes in the forward part of the
net continued to exist for botton, poir and nidwater trawling.
lfany new net designs were nade. To sinplify net design and net
naking and nending the nunber of different nesh lengths could
be reduced, The nunber of nctdrums to handle the big-neshed trawls
has increcascd. Experinents with an inproved 90! herring botton
trawl have been continued.

Three side trawlers of 1 100 h.p. have been reconstructed
for conbined botton trawling over the side and nidwater trawling
over the storn.

Studics to inprove the fishing effort neasurcnents of
the beam trawl for {lat fish by using warp pull instead of
horse power continued, but 1ittle progress could be nade.

In 1971 a lower priority has becn attached to this projcct be-
cavge the repults of o ghip nodel basin progranne hod to be
awaited,

The collection of operational data of stern trawlers under
fiching conditions has been started.

Work on standardisation of fishing nets continued in co-
operation with ISO.

Yarns for net naking were 8@fpolyanide and 2055 polyethylenc,
Codends, however, arc 100% polyanide.

Norway
(0. Wakken)

The investigations on different types of shrinp trawls to evaluate
nethods to separate fish and schrinps were continued. It was possible
to decrease the trawls! capability to catch fish by up to 90%, while
the shrinp catch renained unchanged.

A group working on inproving the efficiency of fishing vessels
has designed and constructed an "optinal" vessel for long-lining.

The investigotions on fecedback-control of fish were continued.
Schooling herring was observed to have dircctional cscape recactions
2t 70 n range. Low frequency sound caused nore distinet responses
than high frequencies. The herring showed also nervous rcactions
on high frequency sound (produced by a3 h,p. outboard engine)
at o distance of 700 n., Thec studies continuc.

The dorsal and side aspect target strengths werce deternined
for a total of 350 fish fron 8 differcent spcecics. The obscrvations
wore nade with two echo-sounders at 38 kHz and 120 kHz. The work
on inproving acoustic nethods for abundancoe estination was con-
tinued and stock cstinates wore attenpted for 3 speecies, cod, capelin
and blue whiting.

Yoarns for netting naterial were naoinly polyanide.
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Poland

(We Strzyzewski)

Investigations were carried out (North Sea) on the selcctivity of
haddock and whiting as regards to codends made of polyamides (PA) and
polyesters (PES).

For haddock selectivity coefficients were obtained of 3.10 for PA 6, of
3.5 for PA 6 (Dutch Standard) and of 3.4 for PES, For vwhiting the selecti-
vity coefficients were 3,33 for PA 6 and 3,23 for PES. ‘

Investigations are being carried out of the influence of the
elongation of polyamides on the selectivity coefficients in the case of
Baltic cod., Two types of PA 6-yarns are being used of different yarn con-
structions and finish (thermo fixation).

The elongations at the 1/2-weaver knot breaking load (wet) are 22.4
and 3450, the R-tex values are 6339 and 8075 respectively and the amount
of twist per meter 74 S and 85 S respectively.

Investigations were continued on the behaviour of cod, herring and
flatfish in the Baltic region in the mouth and the forward part of the
codend of a bottom trawl, For these experiments the trawl has been di-
vided into two parts by a horizontal plane of webbing.

The catch composition was 3

upper part bottom parit
herring 97.4% 2.@6
cod 27.5% T2, 7%
flatfish 19.8% 80,25
For a horizontal division of the codend only the catch composition was:
herring 60, 2% 39. 8b
cod 26, O(o 74.0‘}0
flatfish 17. Bﬂ 82,2%
Portugal

No report.

Spain
(R. Robles)

A notre cbte néditerranbennc ont été effectubes des péches cxpérimentales
avec nasses, palangres, filet-maillant sur les fonds du bord du plateau et
lc talus continental des Iles Baléarcs.

In ce qui concernc la zone atlantique, le Laboratoire Océanographique
des Iles Canaries a fait des cssais, avec des résultats encourageants, dans
les caux littoraux dec 1'Ile de Hierro; surtout avec lc palangre, la moyenne
de capture du poisson commercial a été de 57 kg pour chaque palangre dl'un
cent dthamegons. Le temps de péche a été de 4 heurcs pour chaque palangre.
On a essayé 10 palangres avec trois types dthamegons.

A la cbte de la Galice, dans le port de Vigo, on prépare la mise en
marche dlun canal d'expérimentation du chalut,
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Sweden
(G. Otterlind)

For 1971, no investigation activity is to be reported. No
change has occurred in the usce of net naterials since 1970, 48 2
consequence of the low oxygoen content in the deep water of the
Baltic, pelagic trawls have nore frequently becn usecd, especially
for herring, but also for cod (in the southorn Baltics.

United Kingdon

1. England
(L.R. Morgetts)

Scuba divers and undcrwater television were used to in-
vestigate the cffcect on the sew bed of 2 9.5 n beantrawl with
tickler chaing. The tracks of the trawl could usually be
casily identificd, cepecially where tides were not strong., The
anount of disturbance of the sea-bed varied with sedinent typc.
Another experinent investigoted danage to fish by comnercicl
bean trawlings; it produced no evidence of uncaught fish being
donoged but showed that heavy bean trawls caught nony nore soles
and puch norc zoobenthos normally buried in the sea-bed than did
lightly rigged otter trawls.

The ARL-scctor-scanning sonar was uscd with the transponding
acougstic fish tag to study the nmovenents of individual plaice in the
zone of action of a botton trawl,

The scctor-scanncr and acoustic tags were also used to study
fish novencents and nigrations, both horizontally and vertically,
in reclation to environnental conditions, cspecially tidal streons,
Individual tagged plaice have been followed for periods up to 52 hours,

Aguariun expeorinents were nade in an analysis, including the
isolation and identification, of the olfactory attractants in baits,

The diurnal activity of sand-cels was studied in an aquariun,
In particular, the offcets of light intensity, food availability
and tenperature were investigated; the fish behaviour was linked with
all threc factors, with o narked difference in activity being noted
botween the tenperaturcs 5° and 10°C,

In the ccoustic fish-counting project, a calibration systen
was developed for o towed tronsducer to be used for estimating
fish abundance. This will be uscd in the 1972 O-group surveys.

Equipnent wags developed and used for the acoustic discrinination
of single figch and shoals.

Cooperation was naintained with British Standards Institution
and International Stondards Organisation on standards for fishing
nets. The moterial most used in British demersal trawl and scine
fisherics was polycthylene., Polypropylenc was widely used and poly-
anide infrequently, oxcept for some distant-water codends.
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2. Scotland
(B. B, Parrish)

Research relevant to the Committcels activities undertaken at the
Ifarine Laboratory, Aberdeen in 1971 included gear technology and associated
fish bohav1our investigations, aimed at determining the principal factors
governing the fish capture by commercial fishing gecars, and further
studies of the use of echocounting technlquou for the estimation of fish
abundance, The following main projeccts were pursued: -

1. Gear Engincering Studies of the demersal trawl were contlnued, with
reference to the design and opeorational performance of large mouth opening
neto. Special attention was given in sea trials aboard resecarch vessels

to the effect of groundrope weight, overall balconce of buoyancy and weight,
pulsation of net and otterboards due to hydrodynamic effects and ground
conditions, etc. Studies of pelagic trawling (ulngle and pair trawl)
techniques were also continued. Single boat trawls were tested for

vessels varying from 200 to 1 600 HP, and some preliminary collaborative
work with Dutch scicntists was carried out on the research vessel "Tridens",

For this work, considerable usc was again made of conmputer facilities,
both on the research vessel “Dxplorer" at sea, to aid data collection and
reduction, and in the laboratory for subscquent analysis. A number of
special purpose computer programmes relating to fishing gear technology have
been prepared and data obtained at sea converted to and stored on magnetic
tape.

2, Woise Studicgs. Studies of the noise generated by trawls and other fishing
cquipnent were continued. A mobile sound xange, comprising an array of
hydrophones was developed and used to record the ship and gear noise gene-
rated during denmersal trawling operations, Plans have been prepared for
ueing transmitting tags attached to fish released in the sound range to
record the responses of fish to the gear during fishing 0peratlon Purthcr
rclated rescarch was done on the sensitivity of fish to soﬁndsAWith spe-
cial rcference to their directional hearing ability. Preliminary results
show that some commercially important gadoids do have "directional hearing
ability.

%, Blectrical Fishing. Rescarch on electical fishing techniques was conti-
nuecd, Tank and field cxperiments on the rcactions of Nephrops to pulsed
clectric fields showed that the animals could be made to leave their burrovs
by the application of quite small clectric field strengths. The reactions
of other shellfish and marine fish species to electric fields arec now being
ogtudied. :

A, Figh Swimning Specedss Studies were made in the laboratory'svexperimental
annular tank of the cruising and burst swimming speeds of commerically im-
portant marine fich specics.

5. Pish Behaviour in relation to the seine-net and underwater visibility.
Turther observations were made by divers of the behaviour of fish in re-
lation to the Danish seine-nct whilst fishing. Associated research on
underwater vigibility and the factors governing it was also continued,

6., Tich Detection. Further sea trials were made with the echo~-counting
system developed at the Laboratory for use in fish abundance estimation,
Two research vessel crulges were_undcrtaken, one in collaboration with
Horwegian scientists aboard the "G.0., Sars" and a sccond to the Faroes on
"Explorer". On both occasion the countlng system was used successfully
with the laboratoryt!s 400 kHz narrow bean sounder and the Sinrad scientific
sounder. Further trials to assess the full potentialities and accuracy of
the system arce plaonned.

1._lesh gselection. Experiments were undortaken to determine the effects of
codend mosh gselectivity vhen using a large-neshed top81de cover. The results
indicate that there was no reduction in the selection factor for haddock and
vhiting but o slight reduction was indicated for cod.
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U.S.S.R.
(A. Treschev)

In 1971, the investigations on the Comnmittects subject in
the ficld of ccrmercial fishing gear were carriecd out in the
dircction of using the large sized nesh netting in the front
parts of trawls.

Based on the results of these investigations, it turned
out to be possible that the perincter of the nmouth of the trawls
increcases sharply,increcasing insignificantly the total effort of
their towing.

The investigations of wing-shaped otter boards with the
elongation X = 1.0 werc continued.

Interreclation between the shearing and resistance forceo at
the optinun angles of attoack has inproved fron 2.5 to 3.0,

In Morch-April 1971 eight subnersions of the autononous
apparatus "SEVER 2" were performed in the Black Sea, aining at
the studies of behaviour of whiting and horse nackerel,

It was found that during night time these fish are scarcely
active and kecp dispersed, whiting sinking to the botton., Having
been caught by the light of a lanp, whiting began to nove and left
the illuninated spoce.

Fron 25 October to 1 December 1971 the behaviour of capelin
and blue whiting was studied by the vessel "POISK" in the Barents
and Norwegian Seas. An autonatic photocamera was used in the in-
vestigotions; it was subnerged into fish concentrations fron the
the drifting vessel.

The observations showed that during the daoy tine copelin are
easily frightened, forn dense nobile shoals, whecreas during night
tine they arce scarcely nobile and keep dispersed; weok reactions to
strange objccts are observed,

The behaviour of blue whiting had nuch in comnon with that of
capeline. Iowever, in day tine capelin keep considerably decper
conparcd with the dark tinc of the day.

The Baltic Institute of Fisherics conducted investigoations
on sclectivity of botton trawl codends in the Baltic herring
fishery in the Gulf of Riga.

The experinental fishery was conducted fronm vessels of 150 h.p.
Trawl codends were nade of kapron netting with nesh sizes of 24,
28 and 32 mn. "
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Herring selectivity length (L 50%) was 8.8 - 9.3 cm in cod ends with
a mesh sgize of 24 mm, 9,5 ~ 11,6 cm in cod ends with a mesh size of
28 mm and 13.6 cm in cod ends with a mesh size of 32 mm,

Selectivity factors were 3.85 - 4.07 for a mesh size of 24 mnm,
4423 -~ 4,34 for a mesh size of 28 mm and 4.48 for a mesh size of 32 mm.

In 1971, all trawls used in the ICES area were made of kapron

In 1972 the investigations on the subject of the Committee will
be continued., In addition to the investigations on fish behaviour,
experiments to study the effect of stretching of material on selectivity
of trawls are supposed to be carried out.



