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For exa.mple’ the irregularity of mesh siszes becomes greater because o
thread wear, tension and separation into fibres (Longhurst,I960),
After a lomg period of exploitatiom mesh size in trawl sacks made

of polyamide netting deoreases. That is why the new sacks are often
made with larger mesh tham it is required by the conventional fish-
ery rules., Precise measurements showed that even mew experimental
trawls have inner sise of different meshes far from being similar
(Bohl,1969). Meanwhile the increase in mesh sise irregulariry leads
to greater fish escape; the selectivity of a trawl is determined

not only by the average mesh size but also by the simes of the lar-
gest meshes. :

The trawl selectivity changes comsiderably depending also om

cateh sizej the more 1s the catch the less 1s seleotivity (Anem,196I
Bohl, Botha, Eok, 1971) Great mumber of fish in a cod-end prevents
even the smallest f£ish from escape.

Fipmally, fluctuations of fish fatness and stomach fullpess also
influence the selectivity (Margets,I957; Longhurst,I959; Shestev,I96

It 4s practically impossible to regulate the influence of fishe=
ry on the exploited stocks whem aggregations being ocatched are of
nixed species compositiom (James,I970; Anom,I978),

At last, it is meoessary to mimd the following rather important
point: while calculating the trawl selectivity fish amount and sige
composition are usually compared: I) remained in the cod-end and
2) escaped through the mesh and then stopped by the small-meshed
cover net, But ope should comsider the fact that the small-meshed
cover met decreases filtering capacity of the trawl and changes
its catchability. This comolusion was confirmed, im particular,
by experiments carried out imithe Barents Sea under the leadership
and direot participation of the author of this paper (Konstantinov,
1963). Two trawlers of the same type runming parallel oourses towed
bottom trawls of similar comstructiom, size and rigging but with a
different mesh ip the cod-end. Durinmg 40 trawlings, each lasting
for an houi-, 26 542 specimens of cod and haddock were caught, eaoh -
f£4ish being weighed and measured. As it was expected the trawl with
a larger mesh yielded lower catches. At the same time another impore
tant conclusion was also drawn: the largest cod and haddock speci-
mens always got imto a large-meshed trawl in greater quantities
then into a small-meshed obe. It goes about f£ish so lagge that they
were unable to escape néither through the first trawl nor through

the seoomd trawl mesh. But the absolute number and total weight
ef the specimems mentiomed were comstantly higher in a large—
meshed trawl due, perhaps, to itsbetter filtering capacity.

Of course, a small-mesh cover net affeots the amount and size
composition of the catch even to a greater extent.
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Otterlind (I960) showed that Baltiec ood juvemiles which geot
into the trawl amd passed'through the mesh are mot viable in most ¢
cases. The author relates the lethal effect to the change Of oue
ter pressure when taking a fish from bottom layers to the surfasce.
Konstantinov observed from a hydrostatic apparatus the trawl movee
mept along the botbem and moticed that meshes im the cod-end of
moving trawl had the form of a very lomg rhombus (Lagunov,I1955).
The similar fact : was moted by Vimogradov (I1960). Thus, it is ve=
ry difficult for fish to pass through the mesh when escapimg frem
the cod-end. Omly when the trawl is -#inched up to the side (or
pear the stern slip) of a commercial vessel the mesh widens and
- £4sh get the possibility to go out. But its viability decrsases
considerably as a result of continuocus draggimg ef the catsh
along the bottom and domsequent elevation to the surface.

It comcerns especially physoclistic £ish to which the most
important commercial species of Gadidae, Macruridae, Scorpenidae
families are related. Their mass tagging is either impossidle at
all or connected with extra diffioulties such as puncturing ef
swim bladder swelled after the elevation of fish from deep layers
(Beverton, Gulland, dargets,19593 Konstantinov,1965,I977;
Reimsch,1969; Kohler,I971). But even bladderless fishes caught by
a trawl and elevated to the deck oftem diesv Thus, according te
the rules of fishery, Plaice smaller than 27 om (£imarssom,I956,
or 30 om lomg (Lux,I968) are thrown overboard in differemt parts
of the oceamj but keeping suck specimems in tamks (holdinmg nets)
showed that omly about 25% of specimens thrown back ivto the sea
survive. R,
In order to determime the viability of fish passed through
the commercial trawl mesh a series of special experiments is ne-
cessary. Their scheme was developed im detadils by ichthyologists
working at f£ish tagging (Kohler,;7963,1971) McCracken,1963§ Over-
ko,19643 Birjukov,Shirokovae,J9663 Lamp, Tiews,1962,1972; Rauck;-
19743 Kock,1975; Konstantimov,1977). The caught fish are usually
placed im reservoirs (holdimg mets) on deck of a ship, on the
shore or even put dowm on the sea bottom. After s certain censi-
derable period of time (sometimes 2-3 weeks) the survived speci-

mens should be chosem amd tagged (usuvally by tags ef several
differemt types in order to compare thedr returs).

Im the course of such experiments it was found that fish caught
with a trawl and elevated to the surface lose their vitality 4n
quite a pumber of cases,

Thus, when bake (Merluccius merluccius) were taken fzem the
trawl cateh for tagging the ®eturnm of tagged specimens reached omly
0.3=1.4% whereas the returm from the Danish seime catches was 6.5%
(Fritz,1959), The soviet ichthyologist N.R.Malashkin (I962) having
made observations on trawl fishery of whitefish 4w the Ladoga Lake



came to a conclus4on that Yimereasing a mesh size to 50 mm it is po-
ssible to avoid juveniles by=catch imto the trawl...but it is impeos=
sible to stop juveniles mortality®.

If 4t 4s really so then the ingrease of the trawl mesh leading
inevitably to catch losses does not contribute to the shortening of
£4sh stocks. And 4t 4s really diffioult to give examples whem the
increase im trawl mesh sizes affested favourably the abuundanse ard
biomass of amy fich stock of the open oceam. Sometimes after the
larger mesh introduction a gradual imcrease in catches is observed
but there is no ground to suggest that the first takes place due to
the second. Thus, the average annual catoh of haddoeck per one ¢oom=
mercial vessel on the Georges Bamk imoreased by 5% im a year after
the trawl mesh has become larger (lartin, Jean,1958), But gradually
it became obvious that fluctuatioms of haddock fishery production
are pot commected with the trawl mesh size (McCracken,1968; Grossle~
in, Hennemuth,19733 Anon,I078). The mest .change iB the Harents Se&
bad me wisikle posisiws. pemssquemnces, did met remowe and softes
periodic very sharp declinmes in fishimg ocenditienms.

It 4s reasémable to imclude the checking up the viability of
f£ish passed through the trawl mesh imto the programme of intermatios
n2l iwmvestigations. The main scheme of the experiments recommended
= simultaneous keeping of two fish batghes in similar tankss
1) passed through the trawl neshj 2) renaimed im the cod-ewnd. Ha=
ving oleared out the reasoms of fishes death im either batoches it
is possible to estimate quantitatively their viability. It is expe-
dient also to practice mass taggimg of fish from both batches for
the further comparison of their return.

Much mere complicated methods of imvestigations 1noludeksepan
ration of cod-end (with a smallemesh cover met) from the bottom
trawl after fimishing of trawlimg but without the cod-end elevatiom
to the surface. Provided with a buoy the ced-end with £ish must be

kept mear the battom+) after which beth the death of fish passed
and met passed through the mesh should be compafed. Fish viabie
lity may be determimed either under water or after the coed-end
is elevated to the surface.

It 45 much more difficult to study those changes which take
Place im bebaviour of £ish passed through the mesh and preserved
their viability. There are grounds to suggest that these speci~
mens have a sharpemed reactiom to trawl avoidanmce and this mew
feature is trawvsferred te their meighbours in the shoal,

+) 0f course 3in this case the cod=erd and small-mesh gover met
should have special rigid frames which will give the fish

caught an opportunity to swim freely imside an origimal
®holding net®.
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