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2, Introduction ‘ |
(2) At the seventh meeting of the Permanent Commission in Dublin, November !
1958, the Norwegian delegation expressed concern at recent trends in the Arctic i
cod fisheries, and proposed a further increase of the mesh size in this area to 1
130 mm, Tt was decided to ask the ICES to provide a scientific appreciaticn of ‘
the state of the Arctic fisheries generally, and tc assess the immediate and long- ¢
term effects of further increases in mesh above 110 mm.
(b) Accérdingly, a working group comprising the pecple listed above was set
up under the chairmenship of Mr. Rollefsen. The group met on three occasions;
in Bergen in May 1959, in Copenhagen in September 1959, and in Moscow in March

1960. At the first of these meetings the members of the Group submitted all the

available statistics and research data re_levan'h to the Arctic fisheries of their
country; this 'combined information formed the basis of the investigations under-

taken by the group and the conclusions which are summarised in this report.




» (¢) At the end of the second meeting in Copenhagen, a full progress
report on the findings of the Group concerning the fisheries for cod and had-
dock was prepared and submitted to the Gédoi& Tish Committee during the 1959 |
ICES meeting. At the third meeting, in Moscow, this report was revised and
amended as necessary by inclusiocn of the data for 1959,‘a1th£ugh the main
conclusions were not thereby altered substantially. By this time the results
of the International Arctic Mesh Experiment were also available, and it was
pQSsible to prepare assessments of the probable effects of specific increases
in mesh size for both cod and haddock. ,
(d) Owing tc the short time elapsing between the Moscow meeting and the
mbeting of tgg‘Eb¥manent Commissicn in Maj, it has been possible in this
report to give only a summary of the c-nclusions reached concerming the effects
of fishing and of further increases in mesh size on cod and haddeck. - It is
proposed that the full account of the data and analyses on which these {indings
have been based should form a Special Scientific Repcrt; this will be based
on the second progress report prepared in Copenhagen, but supplemented by
inclusion of selectivity data and details of the assessments of increase in
mesh size, : %
(e) The Working Group has not been able %o consider other Arctic | ,?
fisheries such as those for redfish, ccalfish and plaice, and no reference ‘

to these is made in this report.

3. EBiffects of fishing on the stocks of cod

(a) Having reviewed and analysed the available data far cod, the
Working Group concluded that the changes which have cccurred in the abun-
dance of the stocks since 1930 have been caused mainly by changes in the
amount of fishing during that time, on which have been sﬁperimposed
increases and decreases due to varying strengths of year—olésses. The
effects of fishing have been most noticeable in the immediate post-war years
when the stocks’Were sbundant after the much reduced fishing during the war,
’and again in recent years following the marked increase in the amount of
fishing during the nineteen—fiftieé.

(b) It was concluded that at the present time the total mortality

rate of ccd above six years of age in Regiecns I and II A (Barents Sea and
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Norwegiaﬁ Coast) is in the region of 65% per year; and not less than this in
Region II B (Bear Island-Spitsbergen). Of this total mortality rate it was
concluded that between three-guarters and four-fifths is due to fishing.

(¢) This high mortality rate during the nineteen fifties provides a
satisfactory explanation for the failure of the gecod 1948, 1949 and 1950 year-
classes to have caused more than a temporary increase in the catches of imma-
ture fish, and why they have had relatively 1little influence in recent years
on the abundance of the mature fish, even when allowance is made for the

hydrographic changes which have occurred in the Barents Sea in recent years.

L, IEffects of fishing on the stccks cf haddock

(a) Although the data for haddock are less camplete than for cod, the
Worldng Group concluded that the effects of fishing on the stocks have been
broadly similar to those on cod.

(b) The total mortality rate in Regions I and YI A is estimated at about
5%% at the present time, of which about three-quarters appears tc be due to
fishing. In Region IT B the fraction of the tctal mortality due to fishing
appears to be higher still, but only a small proportion of the tctal catch of

Aretic haddock comes from this Region.

5. Selectivity of trawl nets for cod and haddock

(2) On the basis of the report of the Arctic Mesh Selecticn Working
Group on experiments carried cut by the four ccuntries in the Westerm Barents
Bea in August-September 1959, it was agreed that a selection facter for cod
of 3.6 seemed the best working value, this referring tc cod-ends made of
manila, Por haddock it was thought that the evidence indicated a scmewhat
lower value than was recommended in the report; a factor of 3.3 for maniia
cod-ends has been used.

(b) The data for cod-ends made of synthetic materials are less exten~
sive, but indicafe that polyamidé maferials have a higher selectivity than -

those of manila, The assessments given below refer to mesh sizes of manila.

for manila is in proporticn to their selectivity factors as determined by

experiment. For cod-ends made of polyamide fibres (nylon, capron and perlon)
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the equivalent mesh size is thought to be abcut 104 to 15% smaller than for
manils cod-ends.

(¢) Using the selection factors for manila cod-ends given above, the
50% retention 1engths of cod and haddock for various mesh sizes are given in

Table I as follows:-

Table I 50 retention lengths of cod and haddock

(manila cod-ends)

S| g (e
() Cod ;| Haddock
110 L0 36
120 | L3 L0 -
430 47 43
10 50 L6
150 S 50

6. Cod: assessments of long~term effects of increase in mesh size

(a) Long~term effects of increasing the eize of travl mesh above 110 mm
have been assessed on the basis of the mortelity estimates and seleétiviﬁy
values given above, the growth rate of Arcfio cod, the relative fishing
efforts exerted by the countries concerned and the size~campositions of the
éatches of each country. A.briéf sccount of the methods used is given in
the Anpendix to this Report.

(b) It was concluded in the Second Frogress Report that increase of
mesh size beyond 110 mm would result in 1mprnved exuloltatlon of the Arctic
cod stocks, and the more detailed assessments made during the Moscow meeting
have confirmed this conclusicn. Téble 2 gives assessments of the probable
percentage increase in total long-term catch cf cod, tc all countries
together, resulting:fram the use of mesh sizes up to 150 mm, talking the

pericd 1950~59 as reference.




Table 2 : Cod: effect of increase of mesh size on total

long~term catch

Increase of mesh size | Percentage increase in
from 110 mm to:- total long-term catch
120 mm 5
130 mm : 10
| 140 mm 16
] 150 mm 20

(¢) The way in which these total gains would e distributed between the
various countries'and fisheries depends on the relative fishing effort exerted
by each, the type‘of gear used, and the size-campositicon of the catches teken
by each. Toble 3 sives ocstimates of how the increases in total catch shown in
Table 2 arc likely to be distributed bétﬁaen the trawl fisheries as a whole and

those fisheries using other kinds of gear whose selectivity is not affected by

a mesh regulation (see alsc Appendix).

Table é Cod: effect of increase of mesh size on totel

cateh by trawl fisheries and by Tfisheries using

other kinds of gear

Percentage increase in

- . total catch to:-
Increase - mesh size -

from 110 mm fo:-

Trawl Jisheries using
Fisheries sther gears
120 mm L. I3
130 mm Q 13
140 mm 1L C2l
150 mm 17 30

(&) Scme idea of what the above percentage increases mean in terms of
sctual catch can be gouged from the fact that the total catch éf Arctic cod
over the last five years has averaged abcut 950,000 tons per year, of .which
On this basis,

about three-quarters has been taken in the trawl fisheries.

the % increase in total catch given in Table 2 for an increase of mesh to
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120 mm represents a gain of nearly 50,000 tons annually, while the 10%
increase for.a mesh of 130 mm is equivalent to an additional catch in the
region of 100?OOO tons per years

(e) thether actual long-term catches would change in this way if the
mesh size were increased depends critically on the strength of the year-
classes which will enbter the fishery in the future, as well as on other
factors, such as the amount of fishing, remaining constant. What the
asséssments of Tables 2 and 3 show explicity is the probable amount by
which the yig}@ obtainable from eny year-class, whether good or poor,
thfoughout its 1ifeiin the fisheries could be increased by the use of
larger meshes, at present levels of fishing.

(f) 1In interpreting the results given in Tables 2 and 3 it will be
appreciated that assessments of this kind cannot be made with exactness,
but the figures for the effect of meshes of 120 mm and 130 mﬁ are thought
to be relisble working assessments which, if anything, may underestinmate
the gains which would result both in terms of total catch and, more especi-
ally, to the trawl fisherics. This is because, in addition to the direct
saving of the smallest fish, a larger mesh will tend to encourage trawlers
to fish more vhere the medium and large fish form & higher proportion of the
catch. The estimates given in Tables 2 and 3 make some allow;nce for‘a
chenge of fishing tactics of this kind, but the full consequences cannot be
assessed accurately at present (see &ppendix). It can be sald, nevertheless,
that & shift of fishing pressure towards the larger fish would add to the
conservation value of the larger mesh and tend to increase the share of the
total catch taken: by the trawl fisheries. Assessments of the effect of
using meshes larger than 130 mm are necessarily somewhat less reliable on
présentfinformation, but it is réasonable to conclude that still larger gains

could be expected from some further increase of mesh size above 130 mm.

7+ Cod: assessments of immediste effects of increase in mesh size

(a) The immediate effect of an increase in mesh size is to\dause some
loss of catch of the smallest fish compared with what would have been caught'
at that time with the original mesh. Taking the period 1950-59 as reference,
the nominal immediate losses to the various trawl fleets following an increase
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ofvﬁésh to 120 mm would range from zerc to 5, and from zero to 11/ for an
increase to 130 mm, depending on the size campositicn of the catches taken by
the fleet in question and its discarding practice. Certain points néed»to be
borne in mind, however, when interpreting these estimates, as set cut'inithe"‘
following waragraphs,

(b) These figures give “he probable relative loss and not necessarily
the actual locss. This latter depends cn the magnitude and size canposition
of the stocks at the time the increase is made, and factors influencing the
,contemporarj success of fishing operaticns. These causes acting together
are responsiblémféf‘SQbstantiélly greater yeér—toﬁyear fluctuations in catches
of Arctic cod than‘wcuid be involved by an increase of mesh from 110 mm to

120 mm or tc 130 mm.

e

(¢) 1In arriving at the above estimates no allowance has been made for

the consegquences of redistribution of fishing effort towards larger fish, or

of increase of fishing power of trawl gear, as mesh size is increased (see

Appendix). To the extent that these factors cperate, they will beth tend to

offset the immediate losses resulting from the use =f larger meshes.
(@) The above losses refer only to the initial effect of using the

larger mesh. Even during the first year in which the larger mesh is used

the losses will begin tc decrease as fish released by the larger mesh grow

intc its retention range. During the second year after the increase in mesh

size has been made the losses will have fallen to roughly half the above

values, and by the third year will have virtually disappeared.

8. Heddock: assessments of long-term effects of increase of mesh size

(a) Long-term assessments for haddeock, of which thertotal catch 1is
roughly one-seventh that of cod, cannct at the nresent time be made with the
same reliability as for cod. Apart fram the lesser accuracy of the mortality
estimates, information on both the magnitude and size campositions of the
comercial catches of haddock by some countries is incomplete,

(b) It is believed, nevertheless, that assessments can be made which
give a reascnably reliable indication of the probable long-term gains in

total cabeh of hoddock {rom increasc of mesh size. These have heen

7=




calculated in a similar way tc those for cod, and give vercentage increases in

total catch of about 6: for an increase of mesh tc 120 mm and about 9 for an
increase to 130 mm, These conclusi-ns are in harmony with assessments made
in a different way, based on the‘mean age at first capture corrésponding to
the use of varicus mesh sizes.

(¢) The way in which these total gains would be shared between the trawl
and non-trawl fisheries cannct be assessed reliably at present, but the indi-
catisns are that there wculd at least be no loss to the trawl fisheries as a

whole frem increases of mesh to sizes in the regicn of 125 mm to 130 mm,

9. Haddock: assessments of immediate effects of increase in mesh size

() Estimates of the immediate losses resulting from an increase of
mesh size from 110 to 120 mm and to 13C mm show that they would be in the
region of double those given fé; cod in paragraph 7 (2. Thus, for the
various trawl fleets the initial losses would range from zero to 12% for an
increase t§ 120 mm, and from 5% to 254 for an increase to 130 mm, according
te the size compcsition of catches and discarding practice.

(b) The same qualifications apply to these estimates as set out for
cod in paragraph 7, except that the normal range of variation in catch per

unit effort of haddock is greater than for cod

10. PFuture proposals

(a) The Working Group wishes to suggest that there is a continuing
need for scientific advice on the state of the stocks of Arctic cod and had-
dock, and that it is important to obtain as scon as possible a clearer under-
standing of the probable effects of increases of mesh size above lEOme.

(b) The Group is of the opinion that these requiremeﬁts can be met only
by continuing the present co—operation between the scientists of the countries
concarned. It is agreed cn the necessity {for continuing the exchange of
statistical and research data and for processing and analysing them so that,
in the light of the findings on which this Report is based and which will be

described mcre fully in the Special Scientific Report on Arctic fisheries,

it will be possible to obtain an up-to~date aporeciaticn of current trends in

the fisheries and of the desirability or ctherwise of further regulaticn.
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(1)

(iii)

(iv)

(v)

(c) Speqial emphasis is attached to the following items for future

investigation:-

To undertake further work on the selectivity of nets, with

special reference to materials other than menila and tc¢ haddoc::
and redfish.

To follow the relaticn between total mortality rate and fishing
effort, for both cod and haddock, sc as to refine the estimates
of fishing and natural mortality rates given in this repoert,

To investigate further the biclogy of cod and haddock within

‘the selecticn ranges of the meshes crmsidered in this revort,

With7special reference to the determination of their natural
mertality rate.

To study Further the oonseéuences of changes in fishing tactics
on assessmentsvef the‘effect of increases in mesh size,

To continue investigations on the iniluence of environmental
factors on the distribution of ccd and haddock, so as to infer-

pret better the further changes in the fisheries.

(d) To facilitate these co-cperative investigations, it is suggested

that the Arctic Werking Group remains in existence and that arrangements

should be made for it to meet together from time tu time as may be necessary.
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APPENDIX i /7

—

Notes on the assessment of long-term effects of increase in mesh size

A, The method used for making the long-term assessments presented in this
report is that recently developed by J. A. Gulland, a full account of which is
being prepared by him for publication, Although similar in principle to the

' conventicnal methods of mesh assessment (e.g. Ad Hoe Report), Gulland's method
mekes full use of the observea length campositions of the commercial catches
and is therefore particularly suited for application to complex fisheries such
as those for Arctic cod and haddock in which the length composition of catches
taken by the varicus fleets and gears is different. Pull details of Gulland's
method and of its applicatiop to the data of the Arctic fisheries will be
vresented in the Special Sciéntific Report which is in preparation: the purprse
here is to outline the method and to give scume further details of the assess-

ments which have been made.

B. When the size of mesh is increased it will cause a certain number of
small fish to be released which wruld have been caught with the originai
mesh. The number thus released can be calculated from a imowledge of the
original size composition of he catches and the retention curves of the old
and new meshes, A small proportion of these released fish will die before
they heve grown large en-ugh tc be retained by the new mesh, but the majority
will survive to increase the stock of larger fish. The fréction that will
subsequently be caught during the femainder of their 1ife is determined by
the ratio of fishing mortality to total mertality in the.stock; for Arctic
cod this ratio has been estimated as between three~-quarters and four-{ifths.
Thelr average Wéight when caught can be estimated from the average weight of
fish in the dbserved catches after applying the selecticn curve of the new

" mesh, althcugh this will be a little less than that when the new equilibrium
is set up. Thus it is possible t¢ calculate the probable aﬁcunt‘of‘gzggg
gain from thé_released fish, and alsc the nett géin by subtracting the

original weight of the fish relessed.
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C. In a fishery in which more than one {yoe of géar>is used,or the trawl
fleets belonging to the varicus countries have catches with different size
compositicns, the simplest procedure is Fivstly to calculate the total gross
gain from all the fish released, then to allocate this total gross gain to
each camponent fishery, and finally to calculate the nett gain to each by
subtracting the weight of the fish released in that fishery. The main diffi-
culty in apnlying this method to the Arctic fisheries, in which part »f the
catch is taken by trawl and'part by other gears which are not influenced by
mesh regulation, lies in predicting the extent to which the fishing tactics

of the trawl fleets may be expected to change as the size of mesh is increased,

D. Minimum assessments of the gain tc the trawl fisheries can be made by
allocating the total gain according to the ratioc of immediate catches with the
larger mesh, but this implies that the fleets could net, r weculd not, redeploy

0 a8 to fish morc on grounds where fish of sizes above the retention range

%]

of the new mésh are relatively more abundant. In mest fish stocks, and cer-
tainly in Arctic cod and haddock, there is a marked segregation of fish by
sizes, especially amohg the small and medium size ranges; there are, more-~
over, consideraeble differences in the cbserved size compositicns of the
catches of Arctic cod taken by the varicus trawl {leets, which demcnstrates
that differences in fishing tactics already exist betwsen them. Tt weuld be
unrealistic to suppose that, in practice, vessels would continue to fish those
grounds on which a significant proportion of the stock could no longer be

retained by. the larger mesh.

. A proper treatment of this quesfian, from which it would be pessible to
predict the degree of redistribution, and its effects, that would follow =
given increase in size i mesh, is complicated and is a matter for further
research, but some general statements and provisional assessments can be

made of the possible cohsequence of a change in fisghing tactics of this kind.
One thing is certain, namely that a teﬁdency on the part of the trawl fleets

to redistribute as the size of mesh is increased so as to fish less on‘predomi—
nently small-fish grounds, .is in accordance with the prineciples of good cgnser-

vation, since it would shift the fishing pressure towards the larger fish and
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so add to the gain from the direct reledsing action of the larger mesh.

., If nc eallowance is made for any redistribution of fishing by the
trawl fleets,'thé assessments obtained show the gain resulting purely

from the releasing action of the larger mesh with the original distribution
of fishiﬁg. In this case, estimates of the percentage gain to the trawl
fisheries, to the fisheries with other gears, and in total catch, are as

follows:->

Table A Cod: effect of increese of mesh size

with no redistribution of fishing

Percentage increase in
long~-term catch $o:=-

Ingrease of

mesh from _

110 mm %o:- : .Traw% Fisheries with Total

fisheries other gears

120 mm . 7 5
130 mm 8 _ 15 10
140 mm 13 ) 25 16
150 mm 14 ‘ 39 20

These assessments can be regarded as showing, more especially, the minimum
gains to the trawl fisheries which are to be expected from increase of mesh
size, The most marked éffect of any fendency by the trawler fleets’to
redistribute towards larger fish would be to increase the nett gains to
them, siﬁce they will not only make up thereby some of ﬁheir loss of fiéh
released by the bigger mesh by increased catches of larger fish, but also

obtain a greater share of the gain from those released fish. It is also

likely that redistribution by the trawler fleets would reduce to some extent

the gains to the fisheries with other gears compared‘with the figures shown

in the above Tgble.

G«  The working assessments given in Tebles 2 and 3 of the main report
make some allowance for these probable effects of redistribution by the

trawler fleets, by the procedure of allocating the total gross gain
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éccording fQ the ratio of the original catches obtained by each fleet
or gear instead of the immediate catches with the larger mesh, as in
Table A.  In effect, this amounts simply to allocating the total gain
from fish relzased by the larger mesh according to the relative fishing
power of esaeh fleet or gear as measured by the ratio of catches before
the change in meshs  The resulting assessments are here repeated in

Table B for ease of eomparison with those of Table L.

Table B Cod: effeet of increasse of mesh size with

partisl allowanee for redistribubion of fishing
NeTey

Pereentage increase in
Tnereass of long-term cateh to:=-
mesh from
110 mm $oi= i . . .
Trawl Fisheriss with
 pa . Total
fisheries other gears _
120 mm . 6 _ 5
130 mm 9 13 14
140 mm 14 ' 21 ' 16
150 mm ' 17 30 ' 20

H. Compared with the assessments of Table 4, the gains both %0 the frawl
fisheries and to the fisheries with other gears glven in Tab1e<B are not much
different for inereases of mesh up to 130 mm, ﬁhich do not reguire a degreé
of redistribution beyond %hat which is already observed in some of the %rawl
fisheries. For further increases in mesh, the assessments of Table B show
larger gains to‘the trawl fisheries and redueed gains to the non-trawl
fisheries compared with Table A, which is the kind of effeet that would be
expeeted from fedistribution. It is important to note that the assessments
of Table B do not make proper allowance for redistribution because they take
no account of the effect on the exploitation of the stock as a whole resulting
from the shift of fishing pressure towards the larger fish. This is why the
total gains are the same in both tables. It is thought, nevertheless, that
the assessmenté.of Table B (see also Tables 2 and 3), which make partial

allowance for redistribution, probably give a more realistic appreciation of

the relative gain to the trawl fisheries and to the fisheries using other
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gears then if no allowance is made for redistribution.

Je It has been thought desirable to include some discussion on methods of
assessing the effects of increase in mesh as an appendix to this report,
because the specizal features of the Arctic fisheries and the extensive data
available relating to them have brought to light the need for a more dynamic
treatment qf ﬁhg‘influence of mesh regulgtion or g fishery than hés hitherto
been attempted. ;When fishing intersifies in an unregulated fishery it
causes the abundance of the larger fish to decline and requires the vessels
to fish more on the small-fish grounds in an attempt to maintain their
eatehes, until the proeess is halted by lack of market demand for the smallest
fishe. From sueh a situation the fishery is unlikely, of its own accord, to
redistribute bowards iarger fish, because fishing %actics are determined by
immediate effedts, and the immediate effee® of such a redistribution would
probably be a loss of catches, even though the long-term effect would he a
gain. In these circumstances the application of mesh regulation has the
effect of providing the initial impetus needed to reverse these changes and
to'promote a better utilisation of the stocks; indeed, in some cases this
indirect effect of mesh regulation on fishing tactics may contribute more #0
the improvement of the'fiShéry than the direct saving 6f small fish which the

larger mesh permits.

27+th April, 1960.
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Arctic Fisheries Working Group

Report of Meeting in Copenhagen, March 6-12, 1961

1. Participants

Ju. Ju. Marty (U.S.S.R.)(Convenor)

. U. Treschev (U.S.S.R.)

. S. Baranov (U.S.S.R.)

. Schnidt (Federal German Republic)
. Hylen (Norway))

. J. H., Beverton

DX Birkett ) (UoF) é‘

B agnpE

2. Terms of- Reference

At the Eighth meeting of the Permanent Commission, in London in May 1960,
the Liaison Cbmmittee of I.C.E.S, was invited...... "to arrange for the ﬁrctic
Fisheriegj Working Group to continue their studies in the light of the investi-
gations by contracting govermments, with special reference to the problems of
larger minimum mesh sizes in relation to stocks and species of fish in the
north-eastern part of the Convention Area other than those dealt with in the 479697
Report of the Working Group", (P.C. 8/126). |

3. Scope of this Report

On the basis of data for 1960 submitted by members of the Group , recent

developments in the cod and haddock fisheries have been analysed and are reported
here, The assessments of the probable effect on these fisheries of increases j.n’ !
mesh size, which were presented in the 1960 report of the Group to thé Liaison
Committee (27.4.60), have been re-exsmined in the light of recent data. Since
the oonclusions of the Group on this question remain substantially unaltered, the
remarks given here are supplement"ary to those of the 1960 Report and are intended
to be read in conjunction with that report. |
Although there is :wuch less information on species other than cod and haddock,
it has been possible to make some appreciation of the probable consequences of |
'ineorease of mesh size in three other fisheries vmich are of importance in the

north-eastern Arctio, namely redfish, coalfish and plaice.

ke Cod | ‘ ,

Le1l Reoent trends in the fishery

The total catch of Arctic cod in 1960 was about 640,000 metric tons, which

was some 100,000 tons less than in 1959 (figures for Norway are provisional).




In Region I the trawler catch increased by 58,000 tons, but it decreased in
Region ITb by 141,000 tons and by 23,000 tons in Region IIA., The catch per unit
effort decreased slightly in all three Regiomns,

The increase in total catch in Region I was due partly to the concentration
in the southern part of the region of four to six year old cod, as a result of
the rise in temperature there, and partly to a shift of fishing effort to
Region I from Region ITb., A considerable part of the catches in Region I con-
sisted of fish in their fifth year of iife, i.e. the 1956 year-class, and these
were sufficiently sbundart - to lead to some stebilization of the catch per unit
effort at about the level of 1958 and 1959,

The total mortality rate of fish above six years of age in Region I between
1959 and 1960 appeafed to be rather higher than would have been expected, even
allowing for the increased fishing in 1960, This could have been accounted for,
however, by a shift of fishing towards the eastern part of the area where the
younger fish are more abundant, and perhaps by a tendency for vessels to con~’
centrate more on haddock than is usual. In general, the conclusions reached by
the Group at its previous meetings, namely than the total mortality rate of cod
above six years of age is in the region of 65% per year, of which the greater
part, perhaps three-quarters to four-fifths, is due to fishing, remain unaltered,

he2 Assessments of the effect of mesh increase

The basis on which the assessments given in the 1960 Report of the Group
were made have been re—examinedlin some detail., No modification of the seleé—
tivity values adopted previously was required, but it was thought necessary to
make further éllowance for some uncertainty which exists concerning the true
numbers of small‘fish;which have béen taken in the trawl catches in recent years,
and of the reliability with which the ratio of fishing to total mortality can be
established., Assessments have also been calculated on the basis of a slightly
different period of years, namely 1952-60 instead of 1950-59, which it is thought
give a better appreciation of the effect of an increase of mesh size\at present
levels of fishing intensity., Thé conclusions from these revised assessments nay
be summarised as follows:-

(a) Bstimates of the immediate loss of landings to the trawl fleets are

virtually the same as those quoted in para, 7 of the 1960 Report.
Inmediate losses would vary very much from one fleet to another,
depending on the size composition of fish caught and on discarding
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(b)

(c)

practice, For an increase of mesh from 110 mm to 120 mm, the immediate
loss of landings (by weight) would range from zero to about 5% with

an average of about 1% for the trawl fleets as a whole. For an in-
crease of mesh from 110 mm to 130 mm the immediate loss of landings
would range from zero to 11%, with an average of &. In interpreting

these results, attention is drawm to the remarks contained in paras.

7(b), (c) and (@) of the 1960 Report.

Revised estimates of percentage long-term gains to be expected from
increases of mesh from 110 mm up to 140 min have been calculated for
the trawl fisheries as a whole, for fisheries with other gears, and
for-the total fishery for Arctic cod. The range of assessments obtained

are summarised in the following table:-

Percentage long-term gain of landings to:-
Increase of
Josh oo Trawl Fisheries with Total
m TO:= | pisheries other gears fishery
120 mm 3-5 | 7-8 L4~6
130 nm 6-9 15-18 8-12
140 mm 8-12 25-31 12-16

No allowance is made in these sssessments for factors such as a change
in fishing tactics of the trawler fleets or an increased fishing power
of the gear, both of which might reasonably be expedted to happenb
after sn incresse in mesh size. Thus, the sbove assessments are to be
compared with those previously given in Table A of the Appendix to the
1960 Report, which were:-

Table A (of 1960 report). Cod: _effect of increase of mesh

size with no redistribution of fishing

Percentage increase in long-term catch to:-
Increase of .
mesh from Trawl Fisheries with Total
110 ma to:— | fisheries other gears fishery
120 mm L ‘ 7 5
130 mn 8 15 10
140 mm 13 | 25 16
i
: f
150 mm 14 § 39 20
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Comparison of the two sets of assessments shows that the earlier

figures lie for the most part‘within the range of fhe later ones.
Although no precise allowance can be made for any change of fiéhing
tactics or increase in fishing power of trawl gear with increase of
mesh size, the likelihood is that these would have little effect on
the total gain but would increase the share taken by the trawl fisheries
compared with that taken by other gears.

(a) In summary, it may be said that the revised assessments give essentially
the same conclusions as the earlier ones. Assessments of the effect
of a mesh increase cannot, by the nature of things,bbe given with exact-
ness; but having made what in the opinion of the Group ﬁere the most
ré;sbhéble assum?tions where uncertainty exists, the results leave
1ittle»dqubt that an increase of mesh to at least 130 mm, and probably
to still larger sizes, would result in long~term gains both to the
trowl fisheries and to those using other gears.

4.3 Conclusions for cod

It appears from the most recent data that the stocks of Arctic cod remain
at 2 low level of abundance under conditions of a high fishing mortality réte,
This gives the Working Group cause for anxiety concerning the prospects for the
fishery in the immediate future. There are indications, however, that the 1959
and 1960 year-classes, which will begin to enter the fishery in 1963, maj'be |
rather better than those of recent years. Tntroduction of a larger mesh would
give greater protection to theée £ish while still small and so would add to the
improvement in the fishery which may be expected from them.

5. Haddock

Having examined the 1960 data for haddock, the Working Group found no reason
to alter its cbnclusion stated in the 1960 Report, namely that the effects of
fishing on the stocks in the Arctic have been broadly similar to those on ccd,
The total mortality rate remains in the region of 500% ~ 55%, of which the greater
part appears to be due to fishing.

The smaller growth potential of Arctic haddock ccmpafed with cod means that,
other things being equal, the haddock fishery cannot be expected to ?espond to
large inc.eases in mesh size as well as would the cod fishery. Nevertheless, it
was conclided in the 1960 report that there would be long-term gains in the total

catch of 1addock of about 6% for an increase of mesh size to 120 mm,and of about

Lee




9% for an increase to 130 mm. Revised assessments, bringing in the 1960 data,

have not altered these conclusions so far as total catch is concerned but, as
anticipated.in para 8(c) of the 1960 report, have showm that its partition
between trawls and other gears is difficult to predict with any accuracy. On
this point our latest assessments have shown that the conclugion reachea in the
1960 report, namely that there would at least be no loss to the trawl fisheries

as a whole from increases of mesh to sizes in the region of 125 to 130 mm, still

remains valid.
6, Redfish

6.1 State of the stocks

Having reviewed the statistical data on the redfish fisheries in the north—
eastern Arcfié, Provide& by the U.S.S5.R. and West Germany, the Working Group
notes that on certain fishing grounds there has been a marked decline in eatch
per unit effcrt in recent years. This decline has been most noticeable on the
Kapitova Bank (in the deep water between the Bear Island Bank and the Norwegilan
coast), but substantial declines have also occurred in the area of the Bear
Tsland Bank proper, at Skolpen Bank and ot Finmark, Having in mind that similar
decreases have occurred on other redfish grounds in the North Atlantic as fishiﬁg
has intensified, such as on the Rosengarten and on grounds off the coast «f
Lebrador and Newfoundland, it seems probable that these are caused by fishing.
So far, however, the accompanying symptoms of heavy fishing which are found ih
stocks of other species, such as 2 decline in average size of fish, are not yet
apparent in redfish, although‘this may be the result of the very slow growth
rate of this species. Iurther investigations are needed before the effect of
fishing on redfish can be established conclusively. |

6.2 Effect of mesh increase

There is not much information on the selectivity of trawls for redfish, buk
from selectivity tests at West Greenland (von Brandt, 1960) and in the north-
eastern Arctio (Saetersdal, 1960) and also from Canadian.data, the selection
factor of manila cod-end: for redfish may be taken provisionally as 2.6, The
50/% selection length for a mesh of 120 mm would then be about 31 cm, and about
3l cm for a mesh of 130 mm., A range of 6 cm between the 25% and 75% retention
points is indicated from the available data, It should be noted, héwever, that
these resultsvare from hauls in which the average quantity of fish caught was

probably less than is typical of the commercial fisheries. As there seems t0 be
5.
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a fairly definite tendency for the selection factor of redfish to decrease with

increasing catch (von Brandt, idem), the sbove estimates of selectivity, and
hence also the immediate losses quoted'below,.may be too high.

Bearing this qualification in mind, these selectivity results, together
with the information available on the size composition of commercial landings
of redfish in recent years, enable provisional assessments to be made of the
immediate effect of increases in mesh above 110 mm. For the north-eastern Arctic
as a whole, the immediate losses to the trawler fleets areestimated to average
about 4% by weight for an increase of mesh to 120 mm, and about 12% for an
increase to 130 mm,

The Group are of the opinion that the present state of knowledge of the
redfish and i%é aésOciatedkfisheries is ndt sufficient to enable any firm
assessment of the long-term effect of mesh increase to be made. It can be
calculafed, however, that the ratio of fishing to total mortality needed to
compensate the above initial losses is about 0,6, This ratio is smaller than’
that which has been established for Arctic cod and prﬁbably for haddock also.

If the decline in the redfish fisheries noted above is indeed due to fishing, it
implies that the ratio of fishing to total mortality is of at least this magnitude,
On this basis, it is therefore reasonable. to suppose that in the long~term some,
and perhaps all, of these irnediate losses would be made‘up.

Te Coalfish and plaice

Judging by the size-composition of coalfish landed by England and Germany
from the north-eastern Arctic, fhe proportion in them of small fish which would
be expected to be released by meshes up to 130 mm is very small indeed. Although
it is difficult on present evidence to establish the effect of fishing on the
stocks of coalfish, it can be said that the landings would be little affected
by increases of‘mesh size up to at least 130 mm.

The number of plaice which would be released by meshes up to 130 mm is also
small, In this case, however; the evidence is that the stock of plaice is fairly
heavily fished, and it is probable that such fish as would be released by meshes
up to 130 mm would result in a long-term gain, |

8e Concluding remarks

In their 1960 report, based on decisions reached at their third meeting,
in Moscow, the Group listed a series of recommendations for futuré investigétions

into the Arctic fisheries. Because of the importance which it attaches to these
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proposals as providing the scientific basis for the rational exploitation of

the fishefies, the Group wishes to restate them here,together with some further

reconuendations arising from their recent nmeeting:-

(a) Data are needed as soon as possible from which assessments can be nade

(v)

(e)

()

of the probable effects of incfeasing the mesh size above 130 mm,

In this comnection, it is recommended that the countries concerned
should pay special attention to problems such as the effect of mesh
size on the fishing power of trawls, and the effect of increased spced
of trewling on the size composition of catches,

Special attention should also be given to increasing the precisidn of
s&sessments of the effect of mesh size on the yield of cod and haddock
of the T959 and 1960 year-classes, which should be a major factor in
determining the productivity of the fisheries in the coming decade.
Investigations on redfish should be continued, in order to clarify
the influence of natural factors and of fishing on the abundance of
the stocks,

Further investigations on the selectivity of nets for haddock and
redfish are needed, with special reference to materials other than
nenila and to the effect of quantity of catch. Some information on
the selectivity of coalfish is also needed, if mesh sizes abové 15C‘mm
are toc be considered,

It is considered that the reporting of commercial statistics of catch
and effort in the north-eastern Arctic by smaller sub—diviaions of
area than thé three at present adopted would be a valuable adjunct to
future investigations. It is accordingly intended to put forward
sone proposals in this connection at the nexﬁ neeting of the Statis-

tical Committee of I.C.E.S.

In the opinion of the Working Group there is a constant need for scientific

consultations oh the problem of the stock abundance of demersal fish in the.
north~eastern Arctic, For this purpose it is suggested that the Arctic
Working Group should continue its work within the framework of the Gadoid Fish
Committee, and be given the opportgnity'to neet as may be necéssary.‘ The
systenatic wdrk of the Group in the future will make it possible to determine

the degree of relisbility and the correctness of its general conclusions. Such
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an analysis is essential not only for the raticnalization of the fishery in this

region of the Atlantic, but in order to establish the applicability to other
regions of this method of assessment of stock abundance and the state of the

fishery,

Ju, Ju. Marty
(Convenor)

21.3.61.




