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Introduction

By the No±-th-east Atlantic Fisheries COInmission's rccommendation at the

Third Annual Heetirig the minimum mesh size in trmvl nets lvas increasod

from 1st January 1967 by 10 mm to 130 mnl (120 mm) in Region I; east of

the meridian o.f Greenwich~ This recommendation was based on a Norwogian

proposal to increase the minimum mesh size by 10 rum in the 120 mm erea
I

ea~t of Greenwich, which at tImt time corresponded to the area north

0.fi660 N. As the recommendation oomprised the whole Region I east of

Groenwich the consequence was an increase o.f the mesh size .from 80 mm

to 130 mm (120 mDl) between 620 and 66°N 011 the Norwegian const (Fieure 1).

This extension 01 the northern mesh size area has raised serious dilli:

cul ties 101' 0. Norlvegian trmvl-fishery in the af'Iected area.

The Norwegian Ninistry 01 Fisheries has felt compelled to introduce a

preliminary limited exemption Irom the general mesh size regulation

for this fishery. Aceording to the preliminary limited exemption given

trawlers less than 200 gross tonnage when .fishing for saithe in the area

li~li ted by 620 and 6lt°N and cast oP" l,.°E, 0. smaller mesh size in trawl

• nets than prescribed mny be used, provided tlmt thc mesh sizc is not

less than 80 ulm.

The Commission took at the Sixth Annual Neeting note of the dif.ficulties

crcated .for the Norlvegian .fishery .for sai the in the area by the decision

at the Third Meeting to increase tho minimum size for trawl nets in

Region I~ However, ICES was requested by the Commission to examine inlor

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 Comrnission on:

1) the relationship between the stocks 01 coal.fish within thc area

01 the proposed exemption and those in adjacent areas 01 the

north east Atlantic,
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2) the rclationship betwccn coalfish and other associated species

in this area, and

J) thc effect upon the stocks of coalfish and associatcd species of

exempting the fishery in this area :from the provisions of' Reccornmen'7'"

dation 1 (a)(i).

This paper deals with the iteIns r.1entioned by the Cornmission. All

Norwegian data and some published German data f'rom the area are used.

Haterial

No:r:wegian trawlers less than 200 gross tonnage have lieence to operate

outside the 1. nautical miles limit. Data, locali ty, hours f'ishing

and landings of' each species are recorded by these trawlers in a,
special logbook. The statistical investigation cover thc period 1961-67., .

The rclationship between thc stock of' saithc, cod and haddock in thc

arqa and those in adjacent areas, have been studies by tagging experi

mel)ts in the period 1955-1966 (Table 2). Lea hydrostatic tag has been

use'd in all experiments, f'astened with nylon thread in f'ront of' thc

f'i~st dorsal f'in. All cod and haddock tagging experiments have been

made inside the 4 nautical miles limit, while the saithe tagging ex

pe~iments comprise oneexperiment at a distance of' 8 nautical miles

f'rom thc base line und J inside the 4 nautical miles limit.

Two sai the tr<:Uvlers were hired f'rom 6th to 9th l'iay 1968 to collect

more detailed data f'rom the special saithe f'ishery. Nost of' the experi

ments were made on the edge of' the Continental shol:f. Trawler X and Y

uscd in series A a mosh size of 88 n~ and 122 mm respectively, while

thc same vessels in series TI used a mesh size of' 120 and 99 mm respec

tively (Table 1). The postcrior part of' the cod-ends used were made of'

nylon, while the auterior part were made of' courlene. In estimating the

immediate losses by increasing the mesh size the selectivity o:f a cod

end made of' polyamide was used. Experimental trawling in the period

1952-1968 by Norwegian research vessels have been analysed together

with these data.

The of'f'icial Norwegian statistics comprise f'igures :for total landings

in ~the area by €lach species. These f'igures l:lay theref'ore comprise

laridings f'rom f'ishing localities outside the area. IIowever these :figu

res are recorded elsewhere, and an estimate of' the total landings in

the area f'rom Norwegian waters can be given. These f'igures may still

comprise some quantities f'rom other parts of' the Norwegian coast, but

vessels using other gears than trawl onthe Norwegian coast are usually

landing their catches at the nearest port.
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An irnprovement in the statistical system or tho sales organisation

was introduced in 1967 ror the northern part o:f the area, und a

sp;titting or the landings on gear were possible (Table 6).

Age- and length-compositions or saithe, cod and haddoclc rrom catches

taken by cornmercial rishing vessels using trawl, Danish seine, .gill

ne~, 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 o:f the :fisheries in the area

German und Norwegian trawlers are during January-April :fishing :for
i

spawning saithe at the Aktivnesct, named Svinoy ground by thc Germans.

Some gill not :fishing is also made at the same time and ground by the

No~wegians.

About 50-60 Norwegian trawlers, less than 200 Grass tonnage, are rully

oCQupied in a rishery ror immature saithe on thc cdge of' the continen-
\

tal shel1'. Trawlers o:f thc same size categories are also :fishinc- :for

saithe, cod und haddock on thc shclf' outside the 4 nautical mile:; limit,

Pr~wn trmvling is made by small vessels in thc SOLle area, and they get·

saithe, cod and haddock as by-catcl1. Trawling :for other Article-6 spocies

is ;also going on in the northern part of' the area. Undersized Annex-II:

species and Article-6 species are used :for industrial purposes, while

Annex-II species or I:larket size-categories are used :for human consumpt~on.

Smaller Norwegian vessels are in January-April exploiting spawning
1

cod by trawl, gill net, long-line and handline on the shelr. Some vessels

are rully occupicd with Danish seining f'or cod, haddoek and saithc,

mo~tly inside the 12 nautical Iniles limit. During summer and autumn
,

pur;se seining ror immature saithe is going on in the same area •

A cod f'ishery wi th trap net take place f'rom August to April in shallo,'1

waters o:f thc northern part of' the area. The living rish is collccted

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

biggcr cities f'or human conswnption.(Sundnes 1958).

Up to the 1st January 1967 Norwegian trawlcrs had to usc a mesh sizc

or 80 nml in cod-ends. From this date a 130 rum (120 mm) mesh sizc should

havc been introduced, but according to thc Non'1cgian excc~ption :frOIa

thc Reccommenc1ation o:f thc Conunission a mesh sizo o:f 80 mm is still

legal. The mesh size in cod-ends of' Danish scine were 80 mm up to thc
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end of' 1966 which was in accordancc '\vith the Rccommendation of' thc

Commission. From the 1st January 1967 the mcsh size shou1d have bean

increased to 110 mm, but a Norwegian cxcemption made it possib10 for

the seincrs to use 80 mIn in a teoporar1y transitiona1 period.

The Nonvegian mcsh regulation 01' Artic1e-6 f'ishcries f'0110w the

Recommendation o:f the Commission, which prescribe 0. mesh size in

Artic1e-6 f'isheries 1ess than 50 Il1r:l. In addition the Norwegian provi

sion says that the mesh size in prawn trmv1s sha11 not be 1055 than

30 mm.

Ear1ier investigations

Saithe

Th~ growth, age at maturity; otolith types, relative strength of'

ye~r-c1asses etc. have been f'ound to vary between the stocks of' saithe

in Ice1andic, Faroes and Norwegian waters (Sremundsen 1929,~ Scl~idt 1955

and Berte1sen 1942). Consequent1y the stocks of saithe in these areas

hav:e been regarded as more or 1ess independent popu1at:Lonsl During

the winter 1957 Nonvegian tagged fish occured in catches f'rom Faroe wa

ters and 1ater that year f'rom the SE and mf coast of Ice1and (Olsen

1959). Saithe of Ice1andic origin appeared in 1956 in catches 1'rom the

Faroe '\vaters (Scl~idt 1957), and migration of saithe from the Faroes

and f'rom Shetland to Ice1andic lvaters, to the North Sea and to the

Norway coast (Anon 1965) havo later beel1. shown. 'I'Ixse findings sho,v

that the stocks of' saithe in the north-east Atlantic areas cou1d not

bereßarded as completely isolatod population, they intorminele to

s090 extent.

The very young saithe (0- and I-eroups) are main1y 1iving in the

littoral zones off the Norwegian coast (alsen 1966). Resu1ts of tagging

experiments in the More area indicate that young saithe, as they grow

older, gradually movc northwards and rccruit the stock of' medium and

.large fish which during feeding season is main1y distributed in northern

areas (alsen 1961, Anon 1965). A regular spawning migration f'rom the

Finnmark area to the west coast of Norway and Northern North Sea are

c1eqr1y demonstrated (alsen 1961, Anon 1965). The eventual return

mig~ations are not clear1y demonstrated. Most 1ike1y the majoriti

returns to the northern areas for feeding, but there muy be some dis

persfll of' :f'ish remaining in the southern areas after spawning (alsen

1961) •

The Cou1fish Uorking Group (Anon 1965) conc1uded thut their report do

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



r
I
! --_.• ,.,--------
I

- 5 -

area have been seriously ef'f'ected by the f'ishing, in spite of' the

great increase in total f'ishing activity of' the North-east Atl~ntic

af'ter 1945. This w'as caused by that the young f'ish was to a grüat

extent protected f'ror.! trm·l1 exploi tations • The young stages were at

that time little f'ished, except by purse seine in Norweginn coastal

,,,aters.

Cod

Two main eod populations excist in Nonvegian waters (Rollef'sen 1933

and Holler 1968). Thesü types which are distinguished by the shape

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

and the f'iner structures, are cnlled coastal cod and Arctic cod. Up

to maturity thc Arctic cod is living in the Barents Sea; round Bear

Island and along the West-Spitsbergen C9ast. At maturity the f'ish

migrate each year to the Norwegian coast f'or spmvning ~ where i t stays
I

during January-}Iay. Tagging experiments have ShO'fll that some part of'
;

tho,spawning stock reach the Uest Coast of' Norway (Sretersdal and Hylen

1959 and Hylen et. all 1961).

The migration of' coastal cod within the ,,,ost coast of' !Jor,,,ay hnve been

es tudied 1Jy Hylen (1964 a and 1J). Young cod ",hich is exploi ted by trap

net in the northern part of' the area, is during autumn living not deeper

than about 10m. Gradually the f'ish migrate to deeper water ,'li thin tho

tagging locali ties, and f'ror.! Narch-April i t start migrating to 811allo,,,

water again. As tho f'ish grow older, it is migrating to the southorn

part of' the area, where it is exploited by several gcars. Fish tagged

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

andemigration to more distant areas seems to be of' minor importance.

Haddock
\

Uniformity in vertebrae number, brood strength and growth excisting
• 0

in young haddock f'rom Northern Norway, north of' 6 Zt N (Soote:::'2dal 1952),

tthe:Barents Sea included ir.!ply that these areas are inhabited by one

main population. Tagging experiments made in the Finnmark area have

given returns as f'ar south as the Rostbank (Sretorsdal 195Zt). This

togeyher with the Norwegian eggs and larvae-investigations (Uiborg

1950,\ 1952) indicate that the spa,,,ning ground '''~S locatod south of'

Lof'ot~n. Eggs and larvae have in nlore recent yoars been f'ound as f'ar,
south,as 63°50'N (Wiborg 1960 und 1961) and the spawning area have by

Sonina (1967) been extended as f'ar south as south of' 64°N.
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Rc1ationship betllTeen the stocks wi thin the area and those in adjaccnt

arcns of northern Arlantic

Saithc

Immature saithe tngged and released in the area lioited by 620
and

64~N have according to the returns cmigrated to other parts of' thc

Norwegian const, to the North Sea, to the Faroes and to thc Icelandic

wafers. A high percent o:f saithe released inside the 4 nautical miles

lioit, have been recaptured on the tagging locality (Table 2). Some

returns are known :from the Area between 40 B and the 4 nauvical l:liles,

limit, and from both inside and outside the 4 nautical miles limit on

other parts o:f the Norwegian Coast. Recnptures o:f saithe released

between 1.0E and the 4 naUtical miles limit give nearly the Sor.le pic

tu~e, except that the highest nU~lber o:f recapture are reported f'roo

the areas west o:f the 4 nautical l:1iles 1ioit.

The returning rate f'or NOrllTeginn f'ishermen in areas outside the 4

nautical miles lir.lit along the Norwegian coast are 81 and 71 :for the

two series o:f experiments. However, the Norwegian f'ishermen have re

tu:rned 95 percent o:f the totnl number o:f tags reported :from the experi-:

ments inside the 1. nautica1 miles limit and 50 perccnt f'rom the expcri~,
ments outside thc 4 nautical miles limit. An increasc in the rate of'

returns f'rom f'oreign f'ishermcn are observed with time in liberty

(T9-ble J).

Cod

A aouthward migration is observed f'or young cod tagged in sha110'\11

wn~ers in the northern part o:f the area (Table 2), one as :far south as

west of' Skagen. Two recaptures have becn reported f'rom the Finnmark

coast and from Bear Island rcspectively. The f'irst was a coastal cod,
•

while thc other was 0. mature Arctic cod. All together 94 percent of' the

recaptures are returned from the areas inside the 4 nautical miles

• limit ,\"i thin 620 and 64°N, and one f'roo thc area west of the 4 nautica1

miles limit. On1y two out o:f 187 returns haVe been reported by f'oreigh
..

f'isherrnen.

The geographica1 distribution of' the returns f'rom tagging cxperinents

in the midd1e part of the area show that 8 percent of' the total re-
I

turns are reported :from the area between the 4 nautical miles limit

and l.
oE, limi ted by 620 and 64°N, whi1e the f'igure for the area eest

of' the I, nnll tical mi1es lind t is 89 percent • Up to the 1 st July 1968

on1y one of 145 retllrng havu been reported by foreign f'ishermen.
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Haddoek

Few haddoek tngged in the area have been reeaptured outside the tnGging

locality (Table 2). The number o:f returns :front the area inside the II

nautieal oiles limit are 39 out of' 40. One of' these is reeaptured

south of' 62
0

N, and the f'orthies are recaptured in the area 'vest of'

the 4 nautieal miles limit. All returns are reported by Norweginn

f'ishermen.

Compositions o:f eatches und iandings

Statisties

Total Norwegian landings o:f Annex-II speeies and none Annex-II, none
'0 0

Artiele-6 speeies within thc area . limited by 62 and 64 N are

given in Table ll. Landings :from distant :fishing areas, as Fa~oes~ ~c~land

and 1'Testern Atlantie is not ineluded here, but same landings :fro:!1 thc

Norwegiun eoast outside the area might be ineluded. The 1andings of the

dif':ferent Annex-II speeies have been f'luetuating, while the f'igures f'or

saithe show inereasing landings sinee 1961. The f'igures given eould

only be splitted in Inndings by trawl, trap not (Table 5) and ilothcr

gears". Ho'vever, :for 1967 the 1andings in the northerl1. part of' thc

• area eould be splitted on genrs (Table 6). This is still 0. stntis-t::.c

bo.sed on landing ports, not on :fishing 10eo.li ties, and sorne :fiL"'Ures l:my

inc1ude sma11 quanti ties f'rom areas outside the area lind ted by 62° 2.~ld

61~oN. Aeeording to this table 88 pereent of' the trmvl landirtgs ,.,aro

saithe and 10 pereent were eod and haddoek. The greatest quantity of'

saithe was landed by purse seiners, and the rate o:f Annex-II spceies

in these landings were negligible. Only smnll quanti ties of' sai the ,.,cre

landed by other gears.

Since the trawl statistics are based on 10g-books, the landings ean be

not be made availab1e in time. Ho",:v-

ref'erred to f'ishing loealities. Landings of' Annex-II speeies o.nd nO::l0

Annex-II, none Artiele-6 speeies f'rom the Nore area o.re given f'or

less (Table 7). Lo.ndings f'rom tr2.~~ers

are not ine1uded in the f'igures for

~trawlers of' 150 gross tonnage and

between 150 and 200 gross tonnage

1961-1966, beeause the data eould

ever, this is of' minor importanee. In 1967 ,vere on1y 2 vesse1s above

150 tons (151 and 153 tons), und they lunded only sai the, ,.,hieh 1'12..S

3.3 ,pereent o:f the total trawl landiugs. The yenrly landings of' eod
~

and haddoek f'rom this arüa have been :fluetuating between 464 and 39h,
tons'and 349 and 665 tons respeetively. Landings of' mature Aretic

eod are ineluded. Landings o:f other Almex-II speeies huve been 1ess

tho.n 1.0 tons per year (Table 7). However, the saithe landings have

been steadi1y inereasing f'rom 981 tons in 1961 to 12.020 tons in

1967. Landings o:f other none Annex-II, none Artiele-6 speeies wllieh eo~-
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prise redfish, ling, torsk ete. have been inereasing. Germnn landings

01' saithe and other speeios from the SvinoYGround have been deereasing

year by year sinee 1961 (Table 8).

A deerease in HOr1'leginn eateh 01' eod and haddoek per hour trmvling

and an inerease in eateh 01' saithe per hour trawling are observed

sinee 1961 (Table 9). Ho'vever, eateh 01' saithe and other speeies

per eatehing day 01' Germun trawlers have been fluetuating (Table 8) ~

Some trmvling experiments have been made during the period 1954-1968 by,
No:r;:wegian research vessels (Table 10). Nost 01' the experiments j.!l

Janunry-Hnreh hnve been made on the edge 01' the eontinentnl s1101f' 0 The

mnin part 01' the enteIl hnve been snithe, und the eontent 01' Annex-II

spepies has been a few fish and up to about 30 speeimens.
1

Two.· sai the trawlers lvere hired in :Hay 1968 to eomplete our knowledse of'

the' special Norwegian sai the trawling on the edge 01' the shelf (T::,.'-:):'c 11).,
Saithe ''las dominnting tlie catehes 01' both trmvlers as about 95 porüf;:lt

was' saithe und 5 pereent other speeies~ The cain part 01' the eatch of

oth~r speeies was made ut> by eod und haddoek.
\

Trawler Y whieh used a mesh size 01' 122 mm in serie A got a eatcl'l

'vhieh '''las 88 percent less than that 01' the trmvler X '\Vi t11 a meoh

siz~ of' 88 mm. Trmvler X ehantjed in serie D to 120 mLl and Y to 9:; :~':~
t

mespes, and this ,.,as f'ollowed by 80 percent smaller enteh 01' tro.!'!2.c:,:'
\

X than Y. The differenees in eatehes 01' eod nnd haddoek were sr:ml:' ::...n

both series (Table 11) •

.
A Norwegian research vessel made in January 1968 some trawling on.t~e

shelf in the area (Table 10). Saithe was the dominating speeies ill

the~e hauls, but a high eontent 01' haddoek was observed. The sUL,e
j

• obs~rvation was made in Hay 1968 also by one 01' the hired eomr.w rC:l <.....2.

trawlers (Table 11, serie C).

Both tbe data from the experimental trmvling in l1ay 1968 and f'rom

earlier year indicate tImt the eontent 01' Annex-II speeies in thc

eatelles f'rom the edge are lcss than 1'1'01:1 thc shelf (Table 12). In

verifying the indieation given, the landings 01' the eommereial trLu].0rs

1'01' 1967 have been splitted in edge and sllelf' eatehes. About 3.5 pc~

cent 01' the quantity 01' Annex-II species eould not be splitted, IfcwGver,

the data show thnt the landings from the edge in 1967 eontained batwoe~
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1~5 - 5.0 percerit 01' Annex-II species (Table 12). Only 3.6 percent 01'

the total landings 01' saithe could uccording to incor.Iplete recording in

the log-books not be splitted in landings fror.:l the edge and the sholf

respectively. tiowever, the landings fron the edge wcrc bctwecn 74-78
perccnt 01' thc total trmvlcr landin(js fron! thc area. Sai thc ''las thc

dor.linatinG spccics in landings i'rOI:.i both thc cdgo end thc shelf. Its

rclutive importuncü in thc edge landings ,vus 95 pcrccnt in 'vcight, while

the corresponding figure for the shelf landings ''las 30 percent •

Age- and length composition

Saithe

Thc landings in 1967 from the northern part oi' the area are recorded

in 5 length-groups (Table 13). Fish used i'or animal f'ood and for f'ish

meal production contain all size-g;roups. This cutegory rnay theref'ore

contuin sr.mll f'ish not used f'or human consUl:lption and bigger fish of'

bad quality.

Thc trawlers landed rnainly f'ish in the length-[;roup 40-60 cm (88 per

cent) and only 5 percent were lüss than 40 cc. Size-group compositions

of' purse seine landings dif'f'er, as only 51 percent of' the landings

,vere rccorded in length-groups ItO-60 cm and 48 percent were less thnn

1.0 cm. Composition of' prawn trawl lundings werc to some extent similnr

to that of' the tra'vlers, but thc landings 01' lone and hand line· and.. gi.Ll

net contained more in length-group grouter than 60 co. These indications

are supported by the lcngth and age cor.1posi tions of' sarnples taken fror.1

commercial landinas and f'rom research vessel cutches (Figure 2). The

gill net and trmvl· smnples (except 1958 and 1966) are tal~en in January

February onthe edge 01' the shelf, Aktivneset, and the f'ish caught are

mature sai the. The lenGth f'requency distribution in trmvl ca tches fron

1958 and 1968 ''1hich ,.,ere taken on the shelf in DeceI:1ber and Hay respec-
;

tively, contuined smaller fish than the other trmvl-sarnples. These

distributions are similar to those 01' the purse-seine catches (Figure 2).

From Nay 1968 there excist sUr.1ples of' fish caught on the edge and the

shelf' by trawl of' 99 nun. The length distributions of' the smnples

were sir.1ilar. Length compositions 01' sarnples tuken with a mesh size 01'

88 and 99 r.1m on the edgc give near identical distribution. Howcver,

some selection occured in the experiments on the edge ,.,i th a mesh

size 01' 122 mm.

Age-compositions give the same overall picture. Gill net and trawl

catches f'rom the winter senson contain older fish thon purse seine

and trawl catches from sur.uner (Figure 3).
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Cod

Cod in Norwegiun waters are composed o~ two types, Arctic cod and

coastal cod. Immature cod is living in the Darents Sea, around Dear

Island and along ilest-Spitsbergen coast, and mature fish cigratc every

year to the Norwegian coast ~or spawning, and to some extent as far

south as Hore. Landings in Fcbruary-April from this area have in

1963 and 1965 been composcd of about 4 percent Arctic cod (Table 14).
The length groups of ~ish landed are more than 70 cm (Figure ll), and

the age is more than 6 ycars (Figure 5). Except the spmming period

~or 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 (nostly less than 10 m). These ~ish ceasured 30 cm end

more (Figure 4), and they are ~rom 1-5 years old (Figure 5).

are
Landings ~rom the northern part o~ thc area/in 1967 recorded in size-

groups as for saithe (Table 13). The dominating category have been

bigger than 62 cm for all gears, und the relative importance of the

category ll7-62 cm in trawler landings was 32 percent , ,,,hile i t was less

than 21 percent for the o~her gears. Fish less thun 47 cm is very

scarce in the landings from all gears (Table 13). Even in trawl hauls

made 'vi th cod-ends covered 'vi th a net of suall 1:lOshes on the shel~

and the edge (Table 11), thc length-groups less than 50 cm was not

represented in the catches.

Some trmvling for industrial purposes are going on in the middle part

of the area. These trawlers are working on deeper fields with muddy

bottom. Three industrial catches were unalysed in September 1963, and

all cod caught were suitable for human consumption.

Haddock

Haddock landings from the northern part o~ tho area have also been

recorded in size categories (Tablc 13). Fish more than 60 cm have been

• the dominating size-groups in landings from all goars, und the content

of other categories have been of minor importance. Very small quanti

tios have been used for animal food.

Few sampIes of commercial landings for human consumption excists.

However, there excists length- and age-samples from experimental

f'ishing with prawn trawl, Danish seine and trawl with the cod-end

covered with a net of small meshes (Figure 6). All availablc data

indicate that haddock :from about 12 cm and greater are :found on loce

lities over thc whole area, both on the edge and the shclf. lIowever,

haddock caught in May 1968 on the edge und" on thc shclf by the hired
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trmvlers ''lere more than 40 cm. According to ago-determinations the

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

The ef'f'ect upon the stocks in this area and adjucent urens by using a

mesh size 1ess than described for Region I

l'Iass spm'lning of saithe is knOl'lll to take p1ace at Ice1and, Fnroes

and off' the lvest coast of' lionlny (Anan 1965). Tag~ing experiments

have shown u considerab1e mixing betlveen f'ish of' diff'erent regions,

ut least, outside the spuwning seasen, but the mixinG of' saithe f'roI:l.

the dif'ferent areas may according to the tagginG experiments vary

f'rom year to year. HOlvever, i t might according to the Coa1f'ish Uorking

Greup (Anon 1965) be reasonab1e to assume that each spm'lnine population

constitute a separate stock.

Severa1 gears are exp10iting the saithe in the More area. Trawl and

purse seine are exp10i ting to u great extent the sn.r.w size-groups

(FiL'Ure 2 and Tub1e 1J). As rouch as 77 percent of' the sai the 1andings

f'rom the Hore area in 1967 were tuken on the adge, whi1e the rest

was caught on the she1f' itse1f'. The 1ength and age-distributions of'

snmp1es f'ronI the tl'lO 10ca1ities l'lere simi1ur.(Figures 2 and J) •

Uith the same relative importance of' saithe caught by purse seine in

the southern part of' the area, as in the northern (Tab1e 6), the total

1andings by purse seine f'rom the area were estimated to 27,451 tons.

The 1andings by Norwegian trawlers from the area 1imited by 620 and

61~oN made up about 15 percent of' the total 1andings by purse seine

f'rom the Nor\'legian waters north of 620 N, where this stock is assumed

to be distributec1. The total 1andings of saithe by trawlers f'ishing nt

Hore I:Iade up 1ess than l~ per cent of the total international 1andinßs

from sub-area I and division IIn and IIb (Tnb1e 15). 1fe accieve there

fore by increasing the cod-end mesh size to 1JO Inn (120 mr.:l) for Nor

wegian trm'llers fishing in the area 1imi tod by 620
and 64°1'1 on1y te regu

1ate a sma11 part of the fishery for sma11 saithe. However, the re-

su1ts of the ~Jorking Group (Anon 1965) do not at that time give renson

to assume that the various saithe stocks in the ICES areas have been

serious1y dep1eted, because of fishing. How far this is a saf'e con

c1usion for the saithe stock in Norwegian waters to day, can on1y be

found by a substantia1 analysis of the data from the who1e urea.

Trawler X and Y used in serie A cod-ends with a mesh size of 88 rum und

122 mm respective1y. The total catch of saithe in l'leight by trawler

Y was on1y 12 percent of that by the trawler X (Tab1c 16). 1{hen trmv1er

X used 120 l:Ir.1 and Y 99 r.u:t mesh size (serie n) the total catch of' saithe
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,
taken by trawler X was 20 pereent 01' thai takan by tru'lTler Y. HO'\-lever,

the iIllluediate reduetion in weight by inereasing the mesh size in serie

A and B from 85 mm and 100 nun respeetively have been ostirnatbd (Table 16)

by using a s~leetion faetor 01' J.79 (IIylen 1967). A disagreement be

tween the 6stir.mted figures are shown. The immediate loss in weight

by inereasing the mesh sizes in eod-ends are about half 01' the eorre

sponding firrures estimated direetly (eorreeted for differenees in

fishing tine). This means tllat t!lO seleetion faetors us~d ~!Jny be too
\

small or that the fishin~ power oi' the vesscls have been Enuller when

using the 120 n~ eod-end, or that they were fishing on smallar eoneen

trations with the highest mesIl size. The diserepeney mieht in serie A

to 0. eertain extent be eaused by the fact that trawler X ,,,hieh used

the smallest mesh size was the most powerful vessel. IIowever, the

differenee in eatehes in serie TI should have been smaller thnn the

estimated, beeause tra,,,ler X, whieh used the biggest mesh size have

the llighest fishing power. A reduetion in trawling speed was observed

for tra\lTler X in some hauls 01' serie B, and this might have been 01'

some signifieanoe.

Aretie eod and eoastal eod are exploited by several gears in the area

limited by 620 and 6hoN• .As f'ar as the .Aretie eod is eoneerned only small

quantities 01' spawning fish are eaught (Table 14), and the f'ish eaught

are more than 60 em and older than 6 years (Figures 4 and 5). With a

seleetion f'aetor 01' J.7 for Aretie eod (Hylen 1967) the 50 pereent

length for a eod-end wi th mesh size 1Ja mm (120 mm) is 48 em ,diieh

means that tlle eonservation ef'i'eet on Aretie eod by inerensing the mesh

size from 80 mm to 1Ja mm for Nor,,,egian trawlers in the area would be

neglegible.

Small eoastal eod are expluited in the area by trap nets in very

shallow ,,,aters. No mesh size regulation exeist f'or this f'ishery, and

fish 01' JO em and more is eaught (Figure 4). Other genrs seem to eateh

• few f'ish less than 47 em, the trawl ineluded (Table 1J). Sinee there is

0. denmnd f'or small eod for animal f'ood, there are 110 reason tu diseared

:fish between the minimum size limit and 47 elil (Table 1J). This indieate

that snmll eod are not eaught by trawl. IIowever, tagging experiments

in the northern part 01' the area,linIited by 620 and 6h oN, the trap net ilrcn

(Uylen 196ha) have shown that the f'ish emigrnte at 0. eertain length to

the middle part 01' the Nore area, where these fish are exploited by

several genrs.

This stock seems to be little exploited by Norwegian and foreign

trawlers on the edge oi' the sheli' (Tnble 2), but r.lOre by the Norweßians

on the bnnks from about the 12 nautieal miles limit and enstwnrd. An
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increase in the mesh size f'rom 80 mm to 130 mm (120 mm) means that thc

50 peroent length is increased f'rom 27 to 44 cm, when a selection factor

of 3.4 as for North Sea cod is used (Anan 1968). The selection factor

f'or North Sea cod is chosen in preference to that f'or Arctic cod, be

cause the coastal cod have a more lumpcd body shapc than thc Arctic

cod (Ro.llef'scn 1954). A selection f'actor of 3.7 as used f'or Arctic cod,

may thereforc be too high. Since the lcngth groups in the selection

ranges seems to be not very abundant in the trawling area, the immediate

10ss and 10ngterm 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 f'ishcrmen.

Norwegian trawlers are landing small quantities of' haddock from the

edge (Table 12). Haddock f'or human consumption, and industrial purposes

are mostly caught on thc shelf' frOnt about 12 miles limit and eastward.

This means that the haddock stock in the area is almost entirely ex

ploited by Norwegian f'ishermen with all types of' gears. The sizc com

position of landings from the northern part of' the area indicate that

f'ish 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'

e 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 facto~

of 3.4 as f'or North Sea haddock (Anon 1968), the 50 percent selection

length for a mesh size of' 80 mm is 27 cm. By increasing thc mesh size

to 130 mm (120 mm) the 50 percent longth will be increased to· 44 cm. This

cause an immediate reduction in yield, but the data are too scarce to

estimate the ef'f'ect in quantitative terms. However, ~n eventual gain

f'ollowing an increase in cod-end mesh size, might give most benefit to

Norwegian fishermon.

Otlle~ Aruiex-±± spebies nr~ bm..tgÜt ih small quanti tios by trawl in the
I

~I0re area (Table 7). No ~iological data excist either for combe~cial

landirtgs ör f'iom experitntmtni catches.
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Table L~. To tal FOrl'lCgiun landings l"lithin thc arca lir.li ted by 62° and 64° N.

Metric tons 1 round i'rosh •
.,

None Annox-II 1
LI];:lO;;; - J::1: Dpccics none Articlc-6 spocics

Yoar .
i

"""O,t~"or'Cod Haddoc1:: Uhiting Halibut Plaice Fla" :.~shcs Saithe Othcrs

i
1961 22- 776 2 571 - 5üO 1JL~ 1L~ 17 507 19 385

1962 14 233 2 152 382 "29 111 33 129 17 047

1963 18 527 J 135 306 142 13
,

43 471 11 771

1964 I 20 197 4· 828 L~77 163 15 31 3G2 12 ß63

1965 19 842 h 003 JG3 170 19 43 767 14 609

1966 20 129 3 115 318 14ü 15 49 984 10 503
* ,

300 60 10 451967 t 15 ooe 2 500 000 9 000I
!,, - ,

Table 5. Tr8.p not l<"~ndi:Llgs of' cad in -ehe areE'. south o:f 6L:.o Ir. Hetric tons, :;,.~ound :fresh.

1961

751

1962

917

1964

1005 1035

1966

1112

1967

991
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~
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;
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i :
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! Hand linc 21I
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Table G. Germun lundingn und landingn per days fishing ~rOQ

the Svin0Y ground. Hetric tons, J.1 0und frcsh.

-

ITotal landings LmLdings per fishing days
Year I

Saithe Others Saithe Others

1961 4973 1052 11 ,2 3,0
1962 1307 717 6,9 1,9

1963 1267 831 7,2 2,5

1964 1030 475 10,4 1, Ü

1965 696 119 14,2 2,4

196?
I

621 299 10,7 5,2
! I

Table 9. C<;ttch per hours trawling by lTorw"egia."1. trawlers 01'

150 gross tonnage and loss in the area limited by

620 and 640 H. leg, round f'resh.

Year Cod Haddock Saithe

1961 93 56 108

1962 55 39 194

• 1963 42 35 138
1964 42 40 174

1965 21 22 300
1966 31 30 589

.-
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Table 10. Experimental trawling "Ti thi:l the area limi ted by 62 0 N

a.."1.d 64
0

H fu""1.d east oi' 40
E. Hur.lber caught.

-

4

16

*19

17
*

89

86

100

390

6

3

6

1

192

594

239

19

39

42

26

369

! Hone L:'-l"lo::-II,
pono j~~tiele-6 speeio s

2

I HalibutlD Ot~~r. I Saithe i Others

.i. lat.i.J..snes

50

vlhi til1.g

ATJ.l'le::-II species

30

3
20

J
6L~
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8
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fl

"
"
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Gea::-
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oooosol
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1
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Uo
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2dge on
the shel:f

11

* Species r.:'3asured in basl~et ::lot included

** Cod-end \'rith cover of: swall neshes

I
I Date

I
I

IIFebruary19.52

April 1953

I.careh 19Sb. !
!FobruarY195.:. 1 II 3

I 11 19S'i" 4

IJanuary 1961 11 2

I " 1963 tl 9
l I1 J lli,-uary 1964 l I1 2 11 11 •

!Februa:;:-Y196.5/" 1 ,I" " I,'

; J a.i.uary 1968 I" 1 11 11

iDcccmbcr 1953 i Shclf 1 J .Hj. " I 1, ß I
I September19611 11 3 P.rt." 3 1 1 386
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k:1..~c:::-II spocies i1.0:-iß "':''''C~C..i..C-0 opcc~cc

..
Ho Cod ~-::'2.cidoc:: ,.:::'ulibut 3a; tl:.c OJ-11'3'f1""v ... _ ...,

Dato Locality Vcsscl ~orie .Mosh o:.:~ lro .XoJ..C~:.t Lo:;.[;J~: Ho ·JoiC;~:..t LG::lg~:'l Ho Ho ·leiC;:1.t Length Ho
~i'ze (r.;~" hauls ~:G Cl:i :':g C;:l "1 .... ,...

Cr.l·"ö

6th-9th Nay Edge of' tho -,. A 37,.5 .5 33 160 104 57 1 10202 11816 38-73 19.I\.

shel:?
.

* 122~1 5 13 38 50-90 f"'> 6 2J-.50 1426 39-86fI " " " y A (J 10J7 5

9th Hay 11 ..,. B 119,7 4 24 74 53-102 21 26 49-60 889 1396 41-84 3.Ja.

* 98;7 4 2 4 60-62 47 579011 11 11 Y TI 25 22-.52 6807 30-70 -
fI 11 Tho Sl101:f Y C 98,7 1 .5 50-72 18 29-4.5 3 01 298 36-55 -

l.'c.blc 12. r.L':.~al'llo::, lal1.di:1.gs i:1. 1967 fror... the area lir.1i tcd by 62° Ir

m-~d 64° lf a:~d. cast of' L~o:s. I~ctric tO:'lG, :.... OU:lC::. :f:....esh.

i Hono A.."'ll1ex-II,

Locn.lity J J...:nncx-II s:pecies none Articlc-6 species

Cod ... . Haddock Whiting Halj.but .. Plaice . Gaithc . Others ?'.

Edgc 0-:': tl~e s1201f 11 13 ( +) 8 946 107 JO

Shelf' 848 609 3 <3 2 2 642 99 97

? 4L} 21 .. (.+) 432 - 1

--
Total 903 643 I 3 8 2 12 020 206 128

I.



Tabl0 13.

Saithe

L~,dings in the northcrn part of tho aren

limited by 62° al1.d 6L~
0

lT. Per r.1ille.

•

•

Gcar Landings I =~elative la..'"ldinGs in size catogories

io'u <'l.,tO cn 40-60 Ct:1 I -:>60 C::1 ......-Hl:' sizo-groups

Otter trawl 9 767 .53 I 879 29 39

Prmm trawll 92
I

106 779 37 28

Purse seine 116 775 476 51l~ 2 8

IGill net 22.5

I
36 13.5 784 4.5

Long line .52 67 304 511 118

Hand line 349 166 470 346 18

? 7 166 I 816 18 -:
i I

1 ' . ! •..

Cod
.

Goar Lu:.1.dil1.gs I::'clntivo 1 i:..1.::1:.1i:':"G D in size categorios

ton <..47 cm 47-62 cm )62 cm All size-groups

Otter trm..rl 992 1 320 663 11

Prmm. trawl 234 n 130 344 180

Pursc seine 15 105 nnn
7- ouo

Gill net 809 h 137 046 13•
Long. line 132 G 77 DGO 3.5

Ha.....d line 151 . 7 I 207 759 27

!, I

IIaddocl:

Goar Landings Relative la....dings in size categories

tOl~ <.,1-:,2 C,:l ,L~2-60 Cl:1 >60 Cl11 All size-croups

Otter trm..rl 79 1 - 995 4

Pral-ll1. trmd 48 1 -' 990 1

Purse seine - - - - -
Gill net 44 33 + 9.58 9

Lpng lino 194 ll~ - 931 5

Hand line 5 70 - 927 3, .



...-------------------

..

Tablo 14. Arctic CQd ~~d coastnl cod in nanplon fro~ tho area

linitod by 62° a...-,.d 64° IJ a..~d oast of'.' 4° E.

1950 1963 1965
Goar Ho 1l..rctic Coastal Ho Arctic Coastal Ho Arctic Coastal

co:::' cod cod cod cod cod

Trawl 52 65 35 617 13 87
Gill not 222 65 35 51 4 96 246 4 96,

L9n g lü 0131 22 78,
I

?~blo 15. L~J.dings o~ saitho in the aroa linitod by 62° und 64° Ir m~d

frow. tho aren north 01' 62° Ir. Row::.d frosh, I:lctric tons

i La:'la.incs ,·,i thil1. I TO:r'1'lO Gi lli1 1 '~:" ..'::i:1.r;:3 I:lt C:;:-;lCo.t j_onc..l 12.:.1di:.!.-[; S. 62° ~ld 6Ll.o Ir by seine f'rom sub-aren I fu"1.d
Your

purse
north of 62°Ir division IIa and IIb'l"'r C'.:t11 J~l r~O~"G

• 1961 931 17 507 109 999,

1962 1 758 33 129 114 052

19~3 2 070 43 l~71 145 914
1964 2 91h 31 382 197 506

1965 7 146 43 767 185 600
:

1966 8 751 49 984 202 975
45 *1967 12 020 000 81 286

l
~

~~ZstiI:1ated

Table 16. Iooidiato loss 01' saithc by il1creo.sinG r.iCsh sizc: in serie

A ~ron 35 U~ ffild in serie B fron 100 t:1~. Per cent ••
Trm.,ler Serie 100 110

( ",,-.)1 .......1

120

~,.

L 1ft. 30 /:n
J .. .·v

y *A 00uu

Y B 19 41
*v- B 80"' ..

* Tue 1055 in catch o~ tho trm.,ler using the bißGest DeSn size, relative

to thc catch o~ the trm'l1er usil1g thc s!:~a1lest 1:1OSh sizo.



c

400 meters
,,
I
I..~

~'~.--.'
I •, ,, ,.. '.. ,

:;"",
,--~, ..

I I
• I

• •, ,
• •• •
I :

o

Aktivneset

E

SHETlAND NORWAY
ISLANDS

60° 4
",, E 0

~

Fit:,ure 1, Nnrwny Con5t,

I ,-,0 6' ü -l\: East of t.1w j T1:lutical tniles I LlIllt bet"veen b;~ and )·1 .;.;.

P: Enst of t.he 11 nautical mllcs 1 im! t on other parts 01' the
~orwegian Const.

e: F::l.st o{' ttlP l.() E und \~cst 01''' t}lO 1. nCi\ltir:al lnl10s litlllt
1 (i '")0 , ".0 ...)etwoen ).:. ,lnd GY .\ •

D: \\rest nf' the " nnuticnl mi1(,5 Jimit on otlwl' parts of tlw
:\orweßinn COilst.

l~: (hltsido tllo :\or\\'(~t~i(tn \\'E\ter's.



_ _ F R E aUE ~ c Y :-eP ~:R C E NT _.... • ..
Nmo NcnO N Nm _cno N Nmo Ncn Ncn NcnO ",cno Ncno; NO)O NCi)

r --'--' ,,'" .tt 'tl "'I" tlJ" "t,,!
I I f i I I I "_

ci 1 1 1 l
N

O. '_ --- ...-- ....
:)

~1 ~ 1 Q) 4 1 i ("'- ........ ~. . I '_) ..... __ ~ I \

!;{',::....:....... {.""-.. ;I 4 1 1/'" -) 1.......,- " ..._ "',_... ' ...... __, ~ ~"""'"':"-.'L",' I'; " .. -

c.n I ~I J ~ j;) , 1"--- ;,,,1 j' -"". __-) __J _:1) .~-
01/./ 1 ~ / /" ,,_- --:- ,,"'"

.\ I,., I
cn rv.;" - I Ihi 0 ~ .; ".~ .;. ,...." , I 'i ',;"

Z C\) 3 • _ ,,",
Ci> ....:J 3 . \ ,- '~'l 'o. ,. . '. f'
~ . ,. ,

:I: '.' ' . j

CD \ '

~: /)) I I( I( r
o ~ I .' ~ ~ ~ h

• I
I •

8-t 1 i ) i! i 11 {' ! 1 11 II ,.~

:~ · ~ 1'!·l ~] ~ 1 l j j :
-
: ,1 c; 1 c,; 1üi 1 CD 1 ü:i 1üi 1 ü:i ',~1 c,; l' tD 1 c,; 1 (Q 1 ~:.i l' CD •.~- ~ CDJ:-o cn m Ci) m m Ci) 0) m 0) U'1 c.n c.n: U1 , .J c.n
o CD CD CD m U1 ~ W N - 00 -..3 01 U1:(" t"-

1 ~.'

C') CD l> " j

Figure 2. Length-di.stributions 01 saitlte caught in the ar(~a limLtNl by 62° and ()11
0

Na

otter t1'a',1 0 He~e(-lrclt vessf}ls 1954-1Q'j8,196Jl, 1()6P> A A. eod-end \,'1 th a net of sma.ll mcshes ..
_.-.- Gill net. Comrnercinl landing~

----- Purs ,.~ se tri(>. r,nmmerc ial landtr,;,;s

B~ Hi1'ed tr,i\derti r L:-;hing oll tllF~ ed[;c

C. Jiired tr.n:let'o ~i()sll-~iz;e in cnd-end S19 pa:!





, COASTAL COO
,

1:~I---r--r-<<"""-i~-~---,.----'...,'r-""---""r~,::,-"':-.::=t-"1__...::;ii-='>-_-r----,. -1-9.....5-7-

1958

1963

1965

1966

i -. 'T"

.... ...

, .... ~:'\.,., . ...... ..,. .......
#JI' ",. ~ .......,----:r= :.

r i i ,-

j .".-..--:---_."".,
2 ."".' ....... .,........ ./ ,.

L..---r--,--r--,---1rF--·....".-.......-ri:...--,---.,r-....:::..,.,j-=:....::.;.\:::r....,.,_.....""',;.:....._...-_

6 ..,-~ ...
" ".-I \ • • .......

2 " .-.-' ......
,-..,~ ' ... - .-' ....

~-,---r--'f~~:""--r"i -_r:..!...F-~" -r---; '- - j-. '="',-

10
I
Z 6 ., ...,
W I "-

2 I ' .... _-
U L-_..,---,-_:..:-=r-':'--.,--"":":l:'-r-~F=::':i=o'~"""';""""':~:.:.t.~---
tx:
W
0.

>
u
z
W
:::J
d
w
Q';

u..

6

2

r .... ,, ...., ,
" ,.. .,

1967
# ...........::...- ...

., ,- -.- _.
10 20 30 40 50 60 70 80 90 100 110 120

LENGTH - CM

ARCTIC COO

l-

1: ~
1958- z

UJ
U
tx:
W
0.. ~: : .... 4 •

I
>-
(.)

1: ~
z 1963w
::J
dw

~0::
LL. .........

i I

10 20 30 40 50 60 70 80 90 100 110 120
LENGTH - CM

Lcngth-dif'trihutiollS o!' Coastal nncl Arctic end lnnd('(f by
commercial ve5:'H~ls 1n the <ll'eil 1 i.mitnd by 6:2° ;md (l!t

H
N~

_..... - ... - ...
---------
-.-.-.-.-. " " " ..... "

() t t e r t r H\'i 1
DaniRh Reine
Trap not
l~ill not
Lont:e ] Jnf'



.
1958

1957

1956

>- 20
(,)

z
w
:::> 1963

" 40
w
0= 20
LL

~,.,OCI,

40
1965

20

0 2 3 4 5 6 7 8 9 10 11 12 13 14 15
AGE- YEAR

COAST AL eoo
•

• "40

20 JLp p

60·
.

t- 40z
w

,.
u 20
0::

r1 nw -I . I I I .
a..

40

ARCTIC eOD

t- 40
z 1958

-~ 20w
0..
I

>-
(,)

::~
/

z 1963w

.LUL::l

"W
0::::

,E" ~ ,u.. P' ., .., , i ,
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

AGE-YEAR

~,i;;:ItI'Ü:;• .i\{r,c-distributiolw (Ir ;"IHsl:al arid i\rctJc end 1.:lndOll by
. . • 0 '] 0

r:-nmmercial vesscls l.n thp tH'I~a 111!1itI"C1 hy b2 and (lI X,

~ otter tralVl

n Trap net

• (~lll net

~ LOTl~() l:l.ne



-----------------

1948
10

6

2

1"I ,
I \.J--_.'.'

/. "',- ( ....- .• - ....'T'

20

1949
10

6

2

1"
I ,

I "I ,
I ....__

20
1949

14 1950
60

1950
10 40

G 20
2

10
.... 1960
z 6
lJJ
U 2
0::
W
n..

10 1961 40 1961

, I
6 1'-' 20

e~
I "2 1'- ... ...,, ........

" ....
Z
LU
~

es
10 1962

w
0::
u.. 6

2

14

10

6

2

60
1968 A

40

20

1968 A

1:11-_1--....._-.----..--:....::::;=::=:'=9r=68=-.8i~~I
10 20 30 40 50 60

LENGTH - CM

40

20

o 2 3 4 5 6
AGE-YEA,R

7

1968 8

8 9

o f' lwddock cau~htin the ar\;.'a

Tndul"trial trn,\\'l l~)(-io and 1~)()2. Hes('ln.r~h vessel. ott"ll~

trawl \~ith f\ cover ()f sIllall meshes 1'.)jO. 196R.r\ ( on

I
tllo od~e) anti 106R B (on thc shel e)
Dnnlsh seine. Commercinl Jandings 19

'
18 find l~,)I'Il').

nHesenrch vessel natch 1961

{lra'vn trawl_ COllllllerc:t.al Inndin,,~

Length- ;Jlld "rJ~-d.ist.l'ih!ltioll:,

JimitNl by 6;!0 and 6/10 ~.

-- ~


