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Introduction

By the Notth-cast Atlantic Fisheries Commission's recomméndation at the
Third Annual Mceting the minimum mesh size in trawl nets was increased
from 1st January’1967 by 10 mm to 130 mm (120 mm) in Region I; east of
the meridian of Greenwich, This recommendation was based on a Norwegian
prqposal to increase the minimum mesh size by 10 mm in the 120 mm arca
ea$t of Greenwich, which at that time corresponded to the arca north '
of?GéoN. As the recommendation comprised the whole Region I east of
Gr&enwich the conséquence was an increase of the mesh size from 80 mm
to 130 mm (120 mm) betwcen 62° and 66°N off the Norwegian coast (Figure 1),
This extension of the northern mesh size arca has raised serious diffi-

culties for a Norwegian trawl-fishery in the affected area.

The Norwegian Ministry of Fisheries has felt compelled to introduce a
prelimlnary limited exemption from the general mesh size regulation

for this fishery. According to the preliminary limited exemption given
trawlers less than 200 gross tonnage when fishing for saithe in the areca
liﬁited by 62° and 64°N and cast of 4°E, a smaller mesh size in trawl
nets than prescribed may be used, provided that the mesh size is not

less than 80 mm,

The Commission took at the Sixth Annual Meeting note of the difficulties
created for the Norwegian fishery for saithe in the area by the decision
at the Third Meceting to increase the minimum size for trawl nets in
Region I. However, ICES was requested by the Commission to examine infor-
mation to be submitted by the Norwegian delegations together with any
relevant information which other delegations may be able to provide

and to report to the Seventh meeting of the Commission on:

1) the relationship betwecen the stocks of coalfish within the area
of the proposed exemption and those in adjacent arcas of the

north cast Atlantic,
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2) the rclationship between coalfish and other associated species
in this area, and

3) the effect upon the stocks of coalfish and associated species of
exempting the fishery in this arca from the provisions of Reccoumen-

dation 1 (a)(i).

This paper deals with the items mentioned by the Commission. All

Norwegian data and some published German data from the arca are used.

Material

Norwegian trawlers less than 200 gross tonnage have licence to operate
outside the 4 nautical miles limit. Data, locality, hours fishing
and landings of each species are recorded by these trawlers in a

special logbook. The statistical investigation cover the period 1961-67.

The relationship between the stock of saithe, cod and haddock in the
aréa and those in adjacent areas, have been studies by tagging coxperi-
ments in the period 1955-1966 (Table 2). Lea hydrostatic tag has been
uséd in all experiments, fastened with nylon thread in front of the
first dorsal fin. All cod and haddock tagging cxperiments have been
made inside the 4 nautical miles limit, while the saithe tagging ex-
peﬁiments comprise one experiment at a distance of 8 nautical miles

from the base line and 3 inside the 4 nautical miles limit.

Two saithe trawlers were hired from 6th to 9th May 1968 to collect

riore detailed data from the special saithe fishery. Most of the experi-
ments were made on the edge of the Continental shelf. Trawler X and Y
uséd in series A a mesh size of 88 rm and 122 mm respectively, while
the same vessels in secries B used a mesh sizc of 120 and 99 mm respec-
tiQely (Table 1). The posterior part of the cod-ends used were made of
nylon, while the anterior part were made of courlene. In estimating thé
immediate losses by increasing the mesh size the selectivity of a cod-
end made of polyamide was used. Experimental trawling in the period
1952—1968 by Norwegian rescarch vessels have been analysed together

with these data.

The official Norwegian statistics comprise figures for total landings
in ;the area by each species. These figures may therefore conmprise
1aﬁdings from fishing localities outside the area. However these figu-
reé are recorded elscwhere, and an estimate of the total landings in
the areca from Norwegian waters can be given. These figures may still
comprise sonie quantities from other parts of the Norwegian coast, but
vessels using other gears than trawl on the Norwegian coast are usually

landing their catches at the nearest port.
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An improvement in the statistical systent of the sales organisation
was introduced in 1967 for the northern part of the area, and a
sp;itting of the landings on gear were possible (Table 6).

!
Age- and length-conmpositions of saithe, cod and haddock from catches
taken by commercial fishing vessels using trawl, Danish seine, '‘gill
ncﬁ, purse seine, hooks and trap nets and from trawl catches taken by
research vessels, have been analysed. The saithe data cover the period
1954-1968, while the cod and haddock data cover the years 1956-1968
and 1948~1966 respectively.

Description of the fisheries in the area

German and Norwegian trawlers are during January-April fishing for

§
spawning saithe at the Aktivneset, named Sviney ground by the Germans.
Some gill net fishing is also made at the same time and ground by the

Norwegians.

About 50-60 Norwegian trawlers, less than 200 gross tonnage, are fully
océupied in a fishery for immature saithe on the edge of the continen-
tai shelf. Trawlers of the same size categories are also fishing for
saithe, cod and haddock on the shelf outside the 4 nautical milaslimit,
Préwn trawling is made by small vessels in the same area, and they get:
saithe. cod and haddock as by-catch., Trawling for other Article-6 species
is ‘also going on in the northern part of the area. Undersized Annex-IIf
species and Article-6 species are used for industrial purposes, while

Annex-II species of narket size-categories arc used for human consunption.

Smaller Norwegian vessels are in January-April exploiting spawning

cod by trawl, gill net, long-line and handline on the shelf. Some vessels
aré fully occupied with Danish seining for cod, haddock and saithe,
mo%tly inside the 12 nautical miles limit., During suﬁmer and autunmn

puése seining for immature saithe is going on in the same area.

A cod fishery with trap net take place from August to April in shallow
waters of the northern part of the area. The living fish is collected

in net bags in the sea and later transported by well boats to the

bigger cities for human consumption.(Sundnes 1958).

Up:to the 1st January 1967 Norwegian trawlers had to use a mesh size

of 80 nm in cod-ends. From this date a 130 mm (120 mm) mesh size should
have been introduced, but according to the Norwecgian excewmption from
the Reccommendation of the Comnmission a mesh size of 80 mm is still

legal., The mesh size in cod-ends of Danish seine were 80 mm up to the
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end of 1966 which was in accordance with the Recommendation of the
Cormmission. From the 1st January 1967 the mesh size should have been
increased to 110 mm, but a Norwegian excemption madec it possible for

the seiners to use 80 mm in a tenporarly transitional period.

" The Norwegian mesh regulation of Article-6 fisheries follow the

Recommendation of the Commission, which prescribe a mesh size in
Article-6 fisheries less than 50 mm. In addition the Norwegian provi-
sion says that the mesh size in prawn trawls shall not bec less than

30 nmm.

Larlier investigations

Saithe

The growth, age at maturity; otolith types, relative Strength of
yeqr-classes etc., have been found to vary between the stocks of saithe
in‘Icelandic, Faroes and Norwegian waters (S&mundsen 1929;1Schmidt 1955
and Bertelsen 19&2). Conscquently the stocks of saithe in these areas
have been regarded as nore or less independent populationsi During

the winter 1957 Norwegian tagged fish occured in caﬁches from Faroe wa-
ters and later that year from the SE and NW coast of Iceland (Olsen
1959). Saithe of Icelandic origin appeared in 1956 in catches from the
Fapoe waters (Schmidt 1957), and migration of saithe from the Faroes
and from Shetland to Icelandic waters, to the North Sea and to the
Nofway coast (Anon 1965) have later been shown. Thse findings show

thét the stocks of saithe in the north-east Atlantic areas could not
be;regarded as completely isolated population, they intermingle to

some extent.

The very young saithe (0- and I-groups) are mainly living in the
littoral zones off the Norwegian coast (Olsen 1966). Results of tagging
experiments in the liore arca indicate that young saithe, as they grow
older, gradually move northwards and rccruit the stock of medium and
large fish which during feeding season is nmainly distributed in northern
areas (Olsen 1961, Anon 1965). A regular spawning migration from the
Finnmark area to the west coast of Norway and Northern North Sea are
clearly demonstrated (Olsen 1961, Anon 1965). Theleventual return
migfations are not clearly demonstrated. Most likely the majority
returns to the northern areas for feeding, but there may bec some dis-
pers§l of fish remaining in the southern areas after spawning (Olsen

1961).

The Coalfish Working Group (Anon 1965) concluded that their report do

not give reason to assume that the various saithe stocks in the ICES

7y



area have been seriously effectcd by the fishing, in spite of the
great increase in total fishing activity of the North-east Aitlontic
after 1945, This was caused by that the young fish was to a great
extent protccted from trawl exploitations. The young stages were at
that time little fished, except by purse sceine in Norwegian coastal

waters.,

Cod

Two main cod populations excist in Norwegian waters (RollefSeh 1933
and Moller 1968). These types which are distinguished by the shape

of the otoliths, the relative breath of the zones in the otoliths

and the finer structures, are called coastal cod and Arctic cod., Up

to maturity the Arctic cod is living in the Barents Sea, round Bear
Island and along the West-Spitsbergen Coast. At maturity the fish
migrate cach year to the Norwegian coast for spawning; where it stays
during January-lHay. Tagging experiments have shown that some part of
the?spawning stock reach the West Coast of Norway (S&tefsdal and Hylen

1959 and Hylen et, all 1961),

The migration of coastal cod within the west coast of Norway have becen
studied by Hylen (196& a and b). Young cod which is exploited by trap

net in the northern part of the area, is during autumn living not deeper
than about 10 m, Gradually the fish migrate to deeper water within the
tagging localities, and from March-April it start migrating to shallow
water again. As the fish grow older, it is migrating to the southern

parf of the area, where it is exploited by scveral gears.‘Fish tagged

in the middle of the area (caught by Danish seine) seems to be stationary,

and emigration to more distant areas seems to be of minor importance.

Haddock

- — -

1
Uniformity in vertebrae number, brood strength and growth excisting

in foung haddock from Northern Norway, north of 64°N (Setersdal 1952),
he{Barcnts Sea included imply that these areas arc inhabited by one
main population. Tagging experiments made in the Finnmark area have
given returns as far south as the Rostbank (Sztersdal 1954). This
together with the Norwegian eggs and larvae-investigations (Wiborg
1950:;1952) indicate that the spawning ground was located south of
Lofot%n. Eggs and larvae have in nore recent ycars been found as far
south:as 63°50'N (Wiborg 1960 and 1961) and the spawning arca have by
Sonina (1967) been extended as far south as south of 64°K.



Relationship between the stocks within the area and those in adjacent

areas of northern Atrlantic

Saithe

Immature saithe tagged and rcleased in the arca limited by 62° and
64°N have according to the returns cmigrated to other parts of the
Norwegian coast, to the North Sea, to the Faroes and to the Icelandic
waﬁers. A high percent of saithe rcleased inside the 4 nautical miles
liﬁit, have been rcecaptured on the tagging locality (Table 2). Some
returns are known from the Arca between 4°E and the 4 nautical miles
limit, and from both inside and outside the 4 nautical miles limit on
other parts of the Norwegian Coast. Recaptures of saithe relcased
between 4°E and the 4 nautical miles limit give ncarly the same pic-
tu%e; except that the highest number of recapture are reported from

the areas west of the 4 nautical miles limit.

. The returning rate for Norwegian fishermen in areas outside the 4

nautical miles limit along the Norwegian coast arc 81 and 71 for the
two series of cxperiments. However, the Norwegian fishermen have re-
turned 95 percent of the total number of tags reported from the ecxperi-
mehts inside the 4 nautical miles limit and 50 percent from the expcriT
ments outside the 4 nautical miles limit. An increase in the ratc of .~
returns from foreign fishermen are observed with time in liberty

(Table 3).

Cod

N S—
A éouthward migration is observed for young cod tagged in shallow

wa#ers in the northern part of the arca (Table 2), one as far south as
wcét of Skagen. Two rccaptures have been reported from the Finnmark
coést and from Bear Island respectively. The first was a coastal cod,
while the other was a mature Arctic cod. All together 94 percent of the
recaptures are returned from the areas inside the L nautical miles
limit within 62° and 64°N, and one from the area west of the 4 nautical
mi%es limit. Only two out cof 187 returns have been reported by foreigh

fishermen.,

The geographical distribution of the returns from tagging cxperiments
in‘the middle part of the area show that 8 percent of the total re-
turns are reported from the area between the 4 nautical miles limit
and hoE, limited by 62° and 64°N, while the figure for the area cast
of the N nautical miles limit is 89 percent. Up to the 1st July 1968

only one of 145 returns have becen reported by foreign fishermen.



Few haddock tagged in the areca have been recaptured outside the tagging
locality (Table 2). The number of returns from the area inside the A
naﬁtical nmiles limit are 39 out of 40. One of these is recaptured

soﬁth of 620N, and the forthies are recaptured in the area west of

thé 4 nautical miles limit, All returns arc reported by Norwegian

fishernen,

Compositions of catches and iandings

Statistics

Total Norwegian landings of Annex-II species and none Annéx—iI, ncne
Article-6 species within the area - limited by 62° and 64°N are.
given in Table 4. Landings from distant fishing areas); as Fafoes, rceland
and Western Atlantic is not included here, but some landings frecm the
Norwegian coast outside the area might be included. The landings of the
differenf Annex—II species have becn fluctuating, while the figﬁres for
saithe show increasing landings since 1961. The figures given could
only be splitted in landings by trawl, trap net (Table 5) and Mother
gears", However, for 1967 the landings in the northern paft of the

. area could be splitted on gears (Table 6). This is still a sfatist:‘.c
based on landing ports, not on fishing localities, and some figures nay
indlude small quantities from areas outside the area limited by 620 and
64°N. According to this table 88 percent of the trawl landings wocic
saithe and 10 percent were cod and haddock. The greatest quan%ity of
saithe was landed by purse seiners, and the rate of Annex-II species
in these landings werc negligible. Only small quantities of saithe were

landed by other gears.

Since the trawl statistics are based on log-bocks, the landings can be
referred to fishing localities., Landings of Annex-II species and no:e
Annex-II, none Article-6 species from the More area are given for
trawlers'of 150 gross tonnage and less (Table 7). Landings from trawlers
'betWeen 150 and 200 gross tonnage are not included in the figures for
196i—1966, because the data could not be made available in time. Ilow-
ever, this is of minor importance. In 1967 were only 2 vessels above
150 tons (151 and 153 tons), and they landed only saithe, which was
3.3 percent of the total trawl landings. The yearly landings of cod
and %addock from this arca have been fluctuating betwecen 464 and 394
tons' and 349 and 665 tons respectively. Landings of mature Arctic
cod are included. Landings of other Annex-II species have been less
than 40 tons per year (Table 7). However, the saithe landings have
been steadily increasing from 981 tons in 1961 to 12,020 tons in

1967. Landings of other none Annex-II, none Article-6 species which conm-

7
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prise redfish, ling, torsk etc. have been increasing. German landings
of saithe and other species from theASvinoyGround have bcen decrecasing

year by year since 1961 (Table 8).

A decrease in llorwegian catch of cod and haddock per hour trawling
and an increase in catch of saithe per hour trawling are observed
since 1961 (Table 9). However, catch of saithe and other species

per catching day of German trawlers have been fluctuating (Table 8).

Some trawling experiments have been made during the period 1954-19€8 by
Noﬁwegian research vessels (Table 10). Most of the experiments in
Janﬁary-March have becen made on the edge of the continental shelf, The
main part of the catch have been saithe, and the content of Annex-II

spegcies has been a few fish and up to about 30 specimens.

Twozsaithe trawlers were hired in May 1968 to completec our knowledse of
the special Norwegian salthe trawlinhg on the edge of the shelf ( able 11).
Saithe was dominating the catches of both trawletrs as about 95 peraaut
wansalthe and 5 percent other species., The main part of the catch of
oth?r speciés was made ubp by cod and haddock.,

Trawler Y which used a mesh size of 122 mm in serie A got a catch
whiéh was 88 percent less than that of the trawler X with a mesh

sizé of 88-mm. Trawler X changed in serie B to 120 mm and Y to 57 =
mesﬁes, and this was followed by 80 percent smaller catch of trawic:

X tﬁan Y. The differences in catches of cod and haddock were snmall -=a
botﬁ series (Table 11).

A N%rwegian research vessel made in January 1968 some trawling on. the
shelf in the area (Table 10). Saithe was the dominating species in
theée hauls, but a2 high content of haddock was observed., The saue
obsérvatlon was made in May 1968 also by one of the hired commercicl

trawlers (Table 11, scrie C).

Trawler statistics for 1967

- U v u e W ey ate SR man W S S W e e

Both the data from the experimental trawling in May 1968 and fron
earlier year indicate that the content of Annex-II species in the
catches from the cdze are less than from the shelf (Table 12).

verifying the indication given, the landings of the commercial traulsrs
for 1967 have been splitted in edge and shelf catches, About 3.5 por-
cent of the quantity of Annex-II species could not be splitted. However,

the data show that the landings from the edge in 1967 contained between
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115 - 5.0 percenﬁ of Annex-II species (Table 12). Only 3.6 percent of
the total landings of saithe could according to incomplete recording in
the lopg-books not be splitted in landings from the edge and the shelf
respectively. However, the landings from the edge were between 74-78
percent of the total trawler landings from the area. Saithe was the
doniinating species in landings fren both the edge znd the shelf. Its
relative inmportance in the edge landings was 95 percent in weight, while

the corresponding figure for the shelf landings was 30 percent.

Agce- and length composition

The landings in 1967 from the northern part of the arca are recorded
in 5 length-groups (Table 13). Fish used for animal food and for fish
meal production contain all size-groups. This category may therefore
contain small fish not used for human consunption and bigger fish of

bad quality.

The trawlers landed mainly fish in the length-group 40-60 cm (88 per-
Qent) and only 5 percent were less than 40 cm. Size-group compositions
of purse scine landings differ, as only 51 percent of the landings

were recorded in length-groups 40-60 cm and 48 percent were less than

40 ecm. Composition of prawn trawl landings werc to some extent similar
to that of the trawlers, but the landings of long and hand line. and. gill
net contained more in length-group greater than 60 cri. These indications
are supported by the length and age compositions of samples taken from
commercial landings and from research vessel catches (Figure 2). The
gill net and trawl. samples (except 1958 and 1966) arc talien in January-
February on the edge of the shelf, Aktivneset, and the fish caught are’
mature saithes. The length frequency distribution in trawl catches from
1958 and 1968 which were taken on the shelf in December and May respec-
tively, contained smaller fish than the other trawl-samples. Thesc ‘

distributions are similar tc those of the purse-seine catches (Figure 2).

From May 1968 there excist samples of fish caught on the edge and the
shelf by trawl of 99 mm. The length distributions of the samples

were similar. Length compositions of samples taken with a mesh size of
88 and 99 mm on the edge give near identical distribution. However,
sonme selection occured in the experiments on the edge with a mesh

size of 122 mm,

Age~-compositions give the same overall picture. Gill net and trawl
catches from the winter season contain older fish than purse seine

and trawl catches from summer (Figure 3).
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Cod

Cod in Norwegian waters are conposed of two types, Arctic cod and
coastal ccd. Immature cod is living in the Barents Sea, around Bear
Island and along West-Spitsbergen coast, and mature fish migrate every
yecar to the Norwegian coast for spawning, and to some extent as far
south as Mere. Landings in February-April from this area have in
1963 and 1965 been composcd of about 4 percent Arctic cod (Table 14).
The length groups of fish landed are more than 70 cm (Figure 4), and
the age is more than 6 yecars (Figure 5). Except the spawning period
for Arctic cod, the landings are exclusively composed of coastal cod.
The smallest coastal cod are landed by trap net, which is used in
shallow waters (mostly less than 10 m). These fish measured 30 cm and
more (Figure 4), and they are from 1-5 years old (Figure 5).

» are
Landings from the northern part of the arca/in 1967 recorded in size-
groups as for saithe (Table 13). The dominating category have been
bigger than 62 cm for all gears, and the relative importance of the
category U7-62 cm in trawler landings was 32 percent, while it was less
than 21 percent for the other gears. Fish less than 47 cm is very
scarce in the landings from all gears (Table 13). Even in trawl hauls
made with cod-ends covered with a net of smnall meshes on the shelf
and the edge (Table 11), the length-groups less than 50 cm was not

represented in the catches.

Some trawling for industrial purposes are going on in the middle part
of the area. These trawlers are working on deeper fields with muddy
bottom., Threce industrial catches were analysed in September 1963, and

all cod caught were suitable for human consumption,

Haddock

Haddock landings from the northern part of the area have also been
recorded in size categories (Table 13). Fish more than 60 cm have been
the dominating size-groups in landings from all gears, and the content
of other categories have becen of mincr importance. Very small quanti-

ties have been used for animal food.,.

Few samples of commercial landings for human consumption excists.
However, there excists length- and age-samples from experimental
fishing with prawn trawl, Danish seine and trawl with the cod-end
covered with a net of swall ﬁeshes (Figurc 6). All available data
indicate that haddock from about 12 cm and greater are found on loca-
lities over the whole area, both on the edge and the shelf, However,

haddock caught in May 1968 on the edge and on the shelf by the hired
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trawlers werc more than 40 cm. According to agec-determinations the

haddock are represented in the area as O-group fish and older (Figure 6).

The effect upon the stocks in this arca and adjacent areas by using a

mesh size less than described for Region I

Mass spawning of saithe is known to tzke place at Iceland, Faroes

and off the west coast of Norway (Anon 1965). Tagging experiments

have shown a considerable mixing between fish of different regions,

at lecast, outside the spawning scascn, but the mixing of saithe from
the different areas may according to the tagging experiments vary

from yecar to yecar., However, it might according to the Coalfish Vorking
Greup (Anon 1965) be reasonable to assume that cach spawning population

constitute a separate stock.

Several gears are exploiting the saithe in the More area. Trawl and
purse seine arc exploiting to a great extent the same size-groups
(Figure 2 and Table 13). As much as 77 percent of the saithe landings
from the More area in 1967 were taken on the edge, while the rest
was caught on the sheif itself. The length and agec-distributions of

samples from the two localities were similar.(Figures 2 and 3).

With the same reclative importance of saithe caught by purse seine in
the southern part of the arca, as in the northern (Tablc 6), the total
landings by purse seine from the arca were estimated to 27,451 tons.
The landings by Norwegian trawlers from the area limited by 62°ana
64°N made up about 15 percent of the total landings by purse seine
from the Norwegian waters north of 62°N, where this stock is assumed
to be distributed. The total landings of saithe by trawlers fishing at
More made up less than 4 per cent of the total international landings
from sub-area I and division IIa and IIb (Table 15). We accieve therec-
fore by increasing the cod-end mesh size to 130 mm (120 mm) for Nor-
wegian trawlers fishing in the arca limited by 62° and 64°N only to regu-
late a small part of the fishery for small saithe. However, the re- .
sults of the Working Group (Anon 1965) do not at that time give recason
to assume that the various saithe stocks in the ICES areas have been
seriously depleted, because of fishing. How far this is a safe con-
clusion for the saithe stock in Norwegian waters to day, can only be

found by a substantial analysis of the data from the whole area.

Trawler X and Y used in serie A cod-ends with a mesh size of 88 rmm and
122 mm respectively., The total catch of saithe in weight by trawler
Y was only 12 percent of that by the trawler X (Table 16). When trawler

X used 120 rm and Y 99 rnm mesh size (serie B) the total catch of saithc



- 12 4

taken by trawler X was 20 percent of that taken by trawler Y. However,
the immediate reduction in weight by iﬁcrgasing the mesh size in serie
A and B from 85 mm and 100 mm respectively have been estimated (Table 16)
by using a selection fdactor of 3.79 (Hylen i967). A disagreement be-
tween the estimated figures are shown. The inmediate loss in weight
by increasing the mesh sizes in cod-ends are about half of the corre-
sponding figures estimated directly (corrected for differences in
fishing time). This means that the seclection factors used may be too
smail or that the fishing powcr of the vesscls have been smaller when
using the 120 nmnm cod—end,.or that they were fishing on smalizr concen-
trations with the highest mesh size. The discrcpency might in serie A
to a certain extent be caused by the fact that trawler X which used
the smallest mesh size was the nmost powerful vessel. However, the
difference in catches in serie B should have been smaller than the
estimated, because trawler X, which used the biggest mesh size have
the highest fishing power. A reduction in trawling speed was observed
for trawler X in some hauls of serie B, and this might have been of

some significance.

Arctic cod and coastal cod are explcited by several gears in the area
1imiteq by 62° and 6MON. As far as the Arctic cod is concerned only small
quantities of spawning fish are caught (Table 14), and the fish caught |
are more than 60 cm and older than 6 years (Figures 4 and 5). With a
selection factor of 3.7 for Arctic cod (Hylcn 1967) the 50 percent

length for a cod-end with mesh size 130 mm (120 mm) is 48 cm which

means that the conservation effect on Arctic cod by increasing the mesh
size from 80 mm to 130 mm for Norwegian trawlers in the area would be

neglegible.

Small coastal cod are exploited in the area by trap nets in very

shallow waters. No mesh size regulation excist for this fishery, and

fish of 30 cm and more is caught (Figure 4). Other gears seem to catch

few fish less than 47 cm, the trawl included (Table 13). Since there is

a demand for small cod for animal food, there are no reason to discared
fishﬂbetween the minimum size limit and 47 cm (Table 13). This indicate
that small cod are not caught by trawl. Ilowever, tagging experiments

in the northern part of the area, limited by 62° ana 64°N, the trap net arca
(Hylen 196ha) have shown that the fish emigrate at a certain length to‘
the middle part of the More area, where these fish are exploited by

several gears,

This stock seems to be little exploited by Norwegian and foreign

trawlers on the edge of the shelf (Table 2), but more by the Norwegians

on the banks from about the 12 nautical miles limit and eastward. An



increase in the mesh size from 80 mm to 130 rmm (120 mm) means that the
50 percent length is increased from 27 to 44 cm, when a selection factor
of 3.4 as for North Sea cod is used (Anon 1968). The selection factor
for North Sea cod is chosen in preference to that for Arctic cod,‘be-
cause the coastal cod have a more lumped body shape than the Arctic

cod (Rollefsen 195&). A selection factor of 3.7 as used for Arctic cod, .
may therefore be too high., Since the length groups in the selection
ranges seems to be not very abundant in the trawling area, the immediate
loss and longterm gain following an increase in the mesh size to 130 mm
may be small, An eventual longterm gain following an increase in cod-

end mesh size may give most benefit to Norwegian fishermen.

Norwegian trawlers are landing small quantities of haddock from the

edge (Table 12). Haddock for human consumption, and industrial purposecs
are mostly caught on the shelf from about 12 miles limit and eastward.
This means that the haddock stock in the area is almost entirely ex-
ploited by Norwegian fishermen with all types of gears. The size com-
position of landings from the northern part of the areca indicate that
fish less than 60 cm are scarce (Table 13), However, the size composi-
tion of haddock caught by trawl with cod-ends covered with a net of
small meshes, by prawn trawl and by industrial trawl show that all sizes
of haddock are living in the area (Figure 6). With a selection factor
of 3.4 as for North Sea haddock (Anon 1968), the 50 percent selection
length for a mesh size of 80 mm is 27 cm. By increcasing the mesh size

to 130 mm (120 mm) the 50 percent length will be increased to 44 cm. This
cause an immediate reduction in yield, but the data are too scarce to :
estimate the effect in quantitative terms. However, an ecventual gain
following an increase in cod-end mesh size, might give most benefit to

Norwegian fishermene

Q%hef Anﬂex-ii speties ark éﬁugﬁ% iﬁ éhall dquantities by trawl in the
More area (Table 7). No biological data excist either for commetrcial

landings or from experimental catches:
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Teble Z. Recantures of saii:x, cod znd haddoclz toagged in ’.‘ area limited by 627 and 6L 1ir:
4 irside and C outoide the L neutical miles iimit. Recaptures by foreign fisher-
1en given in broclzets. * Sce Tfigure 1.
Releacse data 2ocaniture area¥ Aecapturcs
! lé'orva:.y
, Inside I Outside

Ycar lionth Gesr 7o L B c D 0 r miles i L omiles Others
L.Szithe
1955 0% P.s | k90 143 Loopz(i) L 7(7y | 6(s) 147 2 13
1957 " " 509 163 | 10 1 5(2) | 2(2) | 581 173 3 9
1953 cé " 502 223 7 1 3(2) L e(s) | 3(2)] =230 2 10
SeSaitho
1956 0% c.7 79 5 2 1¢(7) 1{1) v 2 3
1955 12 " 35 2 2(1) | 3(2) | s5{&) 2 5 7
. Cod '
1956 01 T.1 150 61 2 63

" " H.L 25 11 1 1(1) 12 1
1957 03 T.H 220 60 2(1) 61 1

] 11 " 110 L3 Lo
1964 02 D.S 271 90 3 |12 1(1) 93 12 1

" 056 " 33 13 13

" 09 " 10 2 2
1965 02 . 30 14 14

" 03 " 18 11 11
A.Haddock

1961

1

1964

"

1965

08
09
02
0g
03

101




Table L, Total liorwegion landings within the arca limited by 62° and 64° W.

Metric tons, round fresh.

Hone Annex-IT,

fnnexz=-IY species none Article-6 spccics

Tear O - m; :
Cod Haddock Whiting Halibut Plaice Fla%§1shes Saithe Others

1961 2 776 2 571 - 550 134 b 17 507 19 365
1962 14 233 2 152 382 29 111 33 129 17 0kL7
1963 18 527 3 135 306 142 13 Ly h71 11 771
1964 20 197 L 228 L77 163 15 31 382 12 863
1965 19 342 L 003 3383 170 19 L3 767 14 609
1966 20 129 3 115 313 148 15 L9 984 10 503
1067 1 15 00C 2 500 300 60 10 45 000 9 000
¢« o some oxtcit cectimated.
Table 5. rap net lendings of cod in the arca south of 6L.° 1. Metric tons, round fresh.

1961 1962 1963 1064 1965 1966 1967

7551 il 917 1005 1035 1112 991



Teble 6..llorwcgian landings 1r‘

tle northern part of th.s.rea limited by 62° 1f and 64° wW.

Motric tons, vound fresh.

ifone iAnncen-II, i

fnnoz-IT spocices none Article-5 specicé
Goar . . f
Cod Eaddock Whiting Halibut Plaice flatfishes Saithe Others ?

L

Otter Trowl 993 73 5 9 767 185 | k9

Prawn trawl 23L 48 16 3 92 15 7

Pursc scin 15 (+) 16 775 -

Gill nect 889 Ly 6 16 225 120 51

Long :linc 132 193 60 11 51 2 k76 155

Hand line ;151 4 2 2ue 221 ! N

Others % 5 7 '(“‘)

Totel 2 L1y 368 &9 50 27 265 z 023 laghk

Tzrlic 7. Dorwegian laondings frox aice limited by 62° 17 ennd 6L 2y Horw rewlcrs of 150 gross

ond less,. ietic un
fa zox-IT svpccicso Hore sfnnex-IZ,
Tear none Ariticle-6 snocies
Cod Daqcociz Imiting T lzice Seitn Otaers Total

1261 ok3.3 509.5 22.5 1.0 cC1.3 52.3 z L2k

1962 L33.8 3kc.2 3048 0.3 1 755.2 51.6 2 712

1963 627.9- 532.0 171 1.9 2 07C.4 556.2 3 318

1564 711.8 65L.7 20.6 2.5 2 $13.8 179.0 L 515

1965 509.6 2.k 15.L 2.8 7 145.8 335.2 3 551

1566 LSk L 52,3 1.5 C.5 ¢ 751.0 207.2 9 <%0

1567 $03.C 6L3.6 3.0 2.0 i2 028.0 205.0. . 13 785.




Table J .

the Svinegy ground. Metric

tons,

German landings and landings per days fishing from

round fresh,.

Total landings Landings per fishing days
Year 3
Saithe | Others Saithe Others
16561 L9713 1052 11,2 3,0
1962 1337 717 6,9 1,9
1963 1267 831 742 2,5
1964 1030 W75 10,4 1,8
1965 696 119 14,2 2,4
1966 621 299 10,7 5,2
Table 9. Catch per hours trawling by llorwegian trawlers of
150 gross tonnage and less in the arceca limited by
62° and 64° 1, Xg, round fresh,
Year Cod Haddock Saithe
1961 23 56 108
1962 55 39 194
' 1963 L2 35 138
1964 L2 Lo 174
1965 21 22 300
1966 31 - 30 589
i .




Table 10, Experimental trawling within the area limited by 62° u
and 64° H and east Humber caught,
_ . Hone /[nnox-IT,
frnnex-II species pone [rticle-6 specieg
Date Locality Vessel Haddoclz Whiting Halibut Saithe Others
flatfishes
l
February 1952 [Zdge on G.0.S,. 3 100
the shelf

April 1953 " " 1 16

liarch 1951 v " 30 50 192 197
February 1952 u 3 " 594 17

"o19sy | 4 " 239 ¥
January 19561 " 2 JJEJ. 3 19 L
! " 1963 t 9 G.0.3. 20 39 39
January 1964 n 2 " 9 3 L2 390
| February 1965 i 1 " 3 6 6
i January 1968 n 1 " 6L 26 86
Decenber 1953 1 Shelf 1 J.Hj. ] 369 -
! September1961 " 3 P.R. 1 336
January 1963 " 5 G.0,s, 394 2 195 9l

* Species.roasured in ba

not included

*¥% Cod-end with cover of small neshes




Tahie 11, ' . “rawling experiments with hircd“iommercial trawlers in . .

‘ne arca limited by 62° and 64 and cast or 4° T,

Hone fzuoi-IT, .
foimen-TIT SpCCiOS Fete ke ? CI1CLC~0 8DCCLCT
1To Cod rZoaddociz Zalibutl sSaitiic Ctasrs
Date Locality | Vessel| Serie} .Mesh | of "ilo pleigat] Longed llo | Weigat|Lengil ilo o [Teight{Length ilo
bfze(mm? hauls g cri o cu 3 cu
6th-9th May|Edge of the X A 37,5 5 183 160 104 57 1 10208 11316{38~73 19
shelf %
" 1 " " ¥ A 122,1 5113 38 50-93 o 6 23-50 1037 1426}39-86 5
9th lay " pie B 119,7 L | 2k 74 153-103 21 26 |49-60 889 1396|41-3L 3
* . . ’ .
n " " Y B 98,7 Lt 2 L }160~62| 471 25 |22-52 5790, 63507}33-70 -
" " The shelf Y C 98,7 115 50-72 | 18 29-45 3000 298}36-55 -
% Catch cuantities adjusted to the same Tisihiing time as for trawler XL
Teble 12. Prawleor landings in 19687 from the arca limited by 620 17
and 64° 11 and cast of L°® 3. lictric tons, wound fresh.
ITone Annex-IT,
.. Lnmex-IT species none Article~6 species
Locality .
: Cod .. Haddock . Whiting . { Halibut. - Plaice | . BSaithe . Others ?
Zdge of the shelf 11 12 : (+) 8 9L6 107 30
Shelf 848 609 3 3 2 2 642 99 97
? ' Lt 21 | (#) . - k32 - 1
Total 903 643 3 8 2 12 020 206 128




Table 13,

Landings in the northern part of the area
limited by 62° and 64° 11, Per mille.
Saithe
Landings Qelative landihgs ih size categories
Gear . ‘ :

’ ton €0 cem | 40-60 cm | »60 ca ~§ilY size-groups
Otter trawli{ 9 767 53 379 29 39
Prawn trawl 92 106 779 87 28
Purse seine !{16 775 L7786 514 2 8
Gill net 225 36 135 734 Ly
Long - lime 52 67 304 511 118
Hand line 349 166 Lo 3h6 18

? 7 166 816 18 -
Cod
Gea“: Leondings Relative landings in size categories

ton <i7 cm [47~62 cn 562 ca  |All size-groups
Otter trawl 992 1 320 668 11
Prawn trawl 234 3 130 sk 18
Pursc seine 15 - 105 683 7
Gill net 38 L 137 848 13
Long. 1line 132 ] 77 380 35
Hand line 151 ! 7 207 759 27
iiaddociz
Coar Landings Relative landings in size categories
ton L2 cm (lL2-50 cam >50 cu JAll size-pgroups
Otter trawl 79 1 - 995
Pravn trawl Lg 1 - 998 1
Purse seine - - - - -
Gill net Ly 33 + 958 9
Long line 194 14 - 931 5
Hand line 5 70 - 927 3




Tablc 1k, Arctic cad and coastal cod in samples from tho area
' linited by 62° and 64° I and cast ef 4° T,
1958 1963 1965
Gear o Arctic { Coastal ilo | Arctic | Coastal llo | Arctic | Coastal
col cod cod cod cod cod
Trawl 52 65 35 617 13 a7
Gill net| 222 65 35 51 L 95 245 L 96
Long 1inei31 22 78
feble 15. Landings of saithe in the arca limited by 62° and 64° 1I and

- o - o .
from the arca north of 62° I, Round fresh, metric tons

i Landings within lforwegian landings International landings
g 52° ancg 54° 11 by purse seinc from sub-arca I and
Year o)
» el 111 moams north of 6277 division ITa and IIb
1961 931 17 507 109 999
1962 1 758 33 129 114 052
1963 2 070 k3 471 145 91k
1964 2 914 31 332 197 506
1965 7 146 L3 767 185 600
1966 8 751 Lo 98h4 202 975
, *
1967 12 020 L5 000 81 286
i
*Tstimated
Taﬁle 16, Immidiate loss of saithe by increasing mesh size: in serie
o A from 85 mm and in serie B from 100 mm. Per cent,
: ifesh sime {wm)
Trawler Serio 100 110 120
x L. 1k 30 Lo
; *
Y A 88
Y B - 19 L1
*
X B - G0

The loss in catch of the trawlor using the

to the catch of the trawler using the

malle

S
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