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A. EY NOUTUAL CATCMES IN NEAC ARSR. 1 whf

1, ¥rom time to time, data on changes in the yields of one or moye apecies in
ithe Convention srea bave been pressnted in the Comuittee's reports, in -
relation to sssessments of the state of partioular fishoriea, but no gemeral
review of fish production in the Convention Area hasa proviously boen given, as a
gulde to the Commission. Such information, based on statistics published in the
1CES Bulletin Statiatiqus, is sumserised in Tables 1-3, uhich giwe, for each N3ArC
Reglon in the years 1962-68, the nominal catohen of all spgoies cosbilned, devers:1
speoles (comprising the Pleurcnectifornes - flatfishes, Cediformes - cod-fishes,
demoraal Pergomorphs - redfishes, gurnards, sandoels etc.), pelagic spscies (ull
apescies not inoluded in the demerzal fsh group) and of each of the main spocies
within the domarsal and pelagic fish groups. Freshwater apwoien, eshellfinsh and

the catches by non-meabsr sountries are not ingluded in the Teblea.

2. The nain fonturet of the fish production chsnges in each Region, revealed by

those statistios are summarised below:-

Ragion 1 (Table 1)

3. The total pr::duetion of all spacies combined was fairly stesdy from 1962 to
1964, being sbout 3.5 million metrio tons. Thereufter it inoreascd, reaching

over 4 mlllion tons in 1966 and 1967. It dsoreassd again to 3.7 million tons in

1968, The incresse in 1966 and 1957 was dus mainly to a substantial rise in the

catohes of herring and capslin in Sub-areas I and IT. However, while the capclin

catoh lnoreased further to over 0.5 aillion tons in 1968, that of heprring decrcuassd

groatly to 0.7 million tons. The catch of cod in Sub-areas I and II decreased

fron s level sbout 0.8 million tons in 1963 to sbout 0.5 million tonas in 1964~1966,

but it incronsed agailn thereafter to 1.4 million tons in 1968.
4. The herring oatch in Sub-ares V fluotuated around half a million tons in the

yoars 1962-1966, but then decrasased markedly to lesa than LO thousand tons
-im 1968,
Mo:; 2 (Table 2)
5. The total oaton of all species increassd ocontinuously from #1962 to 1968 at
an almost constant rate of 0.3 million tons per year. In this time the ¥ield
doubled, reaching 4.3 willion tona in 1968, thus for the first time exoeeding that
from Reglon 1.
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6. The inorease during the most recent years cmn be attributed mainly to the
fisheries for mackerel, cod and Normay pout in the North Sea and the

Skagerrak. In 1968 theas three epecies constituted more than L5 of the total
catoh from Region 2, comparad with t4% in 1964. The cod catch increased pro-
gressively during the 19608; the mackerel catch increased markedly after 1964,
end the catches of Norway pout ineorvased greatly aftor 1966 to become in 1968 the
ihird most important fishery in Reglon 2, according to the statistics. Tha herring
catch in the North Sea and Skagerrak increased from 0.8 million tons in 1961 to
1.5 willion tons in 1965; it then decreased to a level around 1.1 willion tons in
1966-68, whon it constituted about 304 of the total quantity of fish landed from
the North Sea and thas Skagerrak. Catches of haddock, whiting, sundesls and flat-
fishes were higher during the second part of the period. Total catches in Sub-
areas V1 and VII (west of the British Isles) also increased steadily during Lhe
Perlod; the herring catch incrcased from 100 thousand tons in 1962-55 to 142
thousand tons in 1958, and the cod catch increased steadily to 45 thousand tons

in 1968,

Rezion 3 (Table 3)

T Owing to inad;quacies in the statistics for soms countries tho figures i
Table 3 are given only us an indication of the wain changes in fish producticn

in Region 3. It would be unwise to attempt an interpretation of the apparcat

trends from tuw, The main inadequacy concerns the breswloss of the ci-' o

eccoriing to their origin., In fast, & substasticl bus wneno.n pLrt wl ot

repovtel catehesr did nol come fron fte;cion 3 but fro. the seuthemn jruart ol

ilogion 2 or uven from arcas outslde the NZAFC area.

Y, Given thia qualification, the published statlolics intizate thal the totol
catch in thic Hegion has fluctuuted araund 0.6 nillion tons in the priioa

1961-1967. 1t :nd the muckerel fishery has increased from 18 Lo 56 thousund

tons over the lust six years.

B. RECTON 1 FLije.pves

Bul ROUPH-"I08T AKCTIC FISITUINS (Annex 1)

9. In the Cormittse's reports to the Consission in 1968 and 1949 the res.li,
of assessuents of the state of the cod and Laduoct stocks in the nortl-nuat
Arctic wera prozented. These indicated that the stocls of both specins are Liouvid,

exploitud and have been severely reduced by the high intensity of Cishing on thea,
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sapeciclly on the sod, and that the maintenance of this high lewel of fishing
intensity will result in further stock depletion in the future, and o oconsaquent
mariked deorease in total catch end catoh-per-unit-sffort, Inleed, it was pointed
out that the year-classes of bolh species which will recruit to the exploiteq
stock in the next faw yoars are wear, which, togzether with the high intensity of
fishing on the fully recruited onas wlll lcad to & marked reduction in sornwning
stock size by the 8id-1970a, which would incroaso the dangers of the averepe leave)
of racruitaent to the exploitod stock remaining at a low level. It was cophaplzoed
that effective regulations reducing fishing aortality rate now wouli leszen

the dengars of these ssrious oconsaquances.

10. In addition to these asscasmanta, in the 1969 Report estizates wers ¢iven

of the total catches of cod and haddock that would be tuken in 1970 and 1971,
for various levala of flsbing mortality rate whigh might foru the basis of a cateh
quota regulation for these fisheries, ahould the Commission decide to intiroduce
it. These estimatos were based on oatoh and fishing effort statistios and other
solentific data availabls in the Yoars up to and including 1967,

11« 3inoe the last Jeeting further Lastssmmnts have been made of the sxpacted
oatches 1n 1970 and 1971 1, the light of data for the fishery in 1968 and
provisional information on the catches taken in 1969; attention was paid
®specially to re-asseseing the expsoted catehes in 1970 and 19711, for aifferent
levels of fishing nortality rate. Despite high catohos of both cod and haddogk
in 1968 and 1969, the results of thess new sasesmants, which are set out in the
Report of the Working Group, appended as Annex I, Provids no grounds for
nodifying the ccnolusiona drawmn previously regarding the state of the sxploited
atooks, and the sxpeoted future decreass in oatoh and oatoh-per-unit-effort.

Thess results are sussarised below,

Lot
12. 1In the ‘pr-v:lmu A8oessment, based on data up to 1967 it was assumed that in
1968, the effootive fishing intensity and henace fiehing mortality rate would
inoreass by 10 per cent and that the aod oatoh would inoreass by LO per cent from
the 1967 level (following reoruitment of the strong 1963 and 1964 year—classss).
In faot, the statistios for 1968 show that the oatoh inommased by nuch more than
this, to over s million tons, which was 90 per sent greater than in 1967, The
letest analysis shows that this was dus to a nuoh larger inoreass in fTiahing
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intensity than had been predicted, the level in 1968 being about 40 per caent
higher than in 1967, instesd of the predicted 10 per cent. On the other hand the
ostimate of stock ebundance, based on the available ostimatea of mortelity rates,
growth and recrultment was in accordange with expectation, thus indicating that
there was no reason for modifying the values of the natural population parameters
{especially of recruitment) used in the assesszent.
13. The much higher fishing intensity in 1968 and 1969 then had been predicted
did, honever, necessitate a recaleulation of the expected catcnes in 1970
and 1971, due to the effect an stock abundance of the higher fishing mortality
in that year than hed been used in the previous &3seasment. For this recalculation
the fishing mortality rate on the fully recruited sge-groups in 1958 was eatimateq
to be P = 1,12 (the rate in 1967 plus 40 per cent), and for 1969 1t was taken to
be batween the 1968 level and a higher one of 1.26 {the rate in 1957 plus 6O per
cent). the latter being the estimated leve) required on the baals of the availahle
data for the stock to give the catch approaching 1 million tons indicated for 1969
by the provisionsl statistica. Using easch of these two levels of fighing
mortality rate in 1969, estimntes of the catches in 1970 and 1971 were then made
for the following }1ahing mortality rates (F) in thess years:-
8) P in both years being at the 1968 level;
b) F in 1970 at the 198 lovel aond in 1974 at the 1967 level;
©) ¥ in 1970 at the 1968 level end in 1971 at & lower level (F = 0.53)
correspordling with the maximum yield per reoruit;
@} P in both yoars, at the 1967 level;
e) P in 1970 being at the 1967 level and in 1971 at the leval
corresponding with maximum yield per recruit (= 0.53);
£} F in both Yeaars hoing at the level correasponding with the
maxinun yleld per recruit (a 0.53).

These estimates of catch are given in the following Table:-
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Eatimates of totsl entches (in 020's notric tons) from
the north-east irctig cod Tishery in 1970 and 1971 n}
differont lovels of fighing wmortality rave,

P in 1969 at the 1963 level |F in 1969 oy hisher level

(1967 level & 40,5} thun in 1968 (1947 level
+ 603)
1970 1971 1970 9
! F at 19538 lovel in both
years 526 33 L83 290
? 8t 193€ level in 1570
=nd at 1967 level in 137 526 245 L83 227

F at 1956 level in 1970
end 2t leve! of macimum 526 17% ,B3 161
yield rer reeruit in 1971

F at 1957 lovel in both

yocars 41 239 37 2h
F at 1967 level in 1970
ard at level of° maiximum 411 208 317 192

yicld zer reerwit in 1971

F at level of waximum
yield por recruit in 291 244, 267 225
Lf?th yenrs

14. The figurcs for 1971 represent the best estimites which cun be made of the
oatlen quotas which would need to be set if a cetch quota regsuletion was
introduced in taat year to echleve a fishing mortality rute ot one of the above
evels, Inevitlably the estimated ciben for 1971 would be governed by the fishing
mortality rute generatod in 1970, which cannot be predicted accurately in advence,
In tho absence of rure accurate data thun is surrently avarilable on the tolal valeh,
fisaing effort and stock composition in 1969, it ia not possible to prosent more
accurnie estimules of the catches at ecch fishing uortality rate than tic ranges

tabuloted above.

15. Mo estimutes have becn pade of the catches thet would be expected ut « louer
level ef fisiing wortulity rate tnzn that corresponding to the naximum yield

por recruit (F = 0.53), bui as indicuted ip last year's report it is still consider
that a reduction to below this leysl would inorease the probabiliuy of imp.oved

reoruitment to the exploited atock.

16, Tt should be noted that these estimates do not inolude catches of coaatal

ood, for reasons given in Annex I,

1
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17. As with cod the nominal catches of haddock in 1968 and 1969 were very much
higher than those expected on the basis of the assessnent made laat yoar.
This wes dus mainly to the stock abundance being higher than that predicted froaz
the values of the atook paraveters then available; in particular, the strengtha
of successive year-classss in the stook were higher than had been estimated
previously. kevised estimataes of the expected catches in 1970 and 1971 were
therefore made from the lateat data on the stock parsneters and on the asaumption
that the fishing sortelity rate in 199 was the same aa in 1958, for the following
lovels of fishing mortelity rate (P) in the two years:-
»} P at the 1968 level in both years;
b) P at the 1958 level in 1970 and at the 1967 level in 1971;
©) F at the 1968 leval in 1970 and at the level (P = 0.30)
corresponding with the maximug ¥ield per recruit in 197;
4} F at the 1967 level in both years;
o) F at the 1967 level in 1970 and at the lavel corresponding
with the maximum yleld per recruit (= 0.30) in 1971;
f)r F at the lavel of the waximum ¥leld per racruit (= 0.30)
in toth yeara,
Theso estimated catches are tabulated below.
Eatimates of total catches {000 s metrie tons) from the

north-esst irctic haddogk fishery in 1970 and 1971 at
different levels of fishing wortality rate,

1970 11971

F at 1968 level (= 0.80) in both years 100 Th

P at 1968 level (= 0,40) in 1970 und
at thﬁalevcl {= 0.60) in 1971 100 59

Fat 1968 level (= 0.80) 1n 1970 ama
a4t level of mnaxdmum yield per recruit
(= 0.30) in 197 100 33

F at 1967 level (= 0.60) in both years 81 68

F at 1967 level (= 0.60) in 1970 and
at level of moximum Yield per recrmudt

(= 0.30) 1in Bobeyouwns 127 81 38

¥ at level of maximum yield per
recruit in both years L5 L8
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18. Agaln,aa with cod, the figurcs for 1971 represent the best eatimates which
ean be made of the gateh quotas which wuuld need 1o be et in that year

to achieve a fishing mortality mtie at one o these levels of fishing mortalitly

rata. It has to be noted alse that in 1971 the differences belucen the eatches

at low levgls of fishing mortality rate may 1le within the margin of docuracy of

the motional statistical reporting systems.

19. The Committes wizhes to point out thet in using the presont methods of
agsessment the main factors limiting the Bccuracy of estimating the eatches
for the communcement of o catch-quota regulation are;-
&) The absence of data on the population parameters and espaciully of the
Cishing mortality rute in the one or two years immediately preccding
the introduction of the quota,
b) Errors in tus use of the relitive strengths of year=clasunn in the ore-recsuit
phuse as a Lusia for estimating the nbsolube luvel of rueruitment.,
20, Theae factors prevent any aspecification of the confidence limits of the cateh
eatimates given., It s recognised that errors in the estimates of catches
of north-east Arctie cod ‘and baddock three or wore yovars in advance could be large,
However, given reljable Eeasures of the fishing moertality rate in the preceding
ynar, the populetion dats currently available are such thet the error in estimnting
the catch at & given fishing mortality rate in the following year is likeiy to be

low,

B.2 ICELIMY £OD MFSEARCH PROGRAMIE

21, 1In last year's Revort to the Commiasion the Committee outlined the plana
drawn up by ICES for further rvsearch oum the cod stocka at Icelend, in
relation to the Proposal to close 1o trawling an arca off" the north-east coast of
Tceland. Progress in this Programme of mork was reviewed at the 1965 TCRS deeting,
with speciasl reference to the following rescarch projects;-
1. Stock identification studies, using ssrological and biochemicsl
techniques.,
2. Trawling and echo-surveys for inveetigation of the distribution
and abundence of cod in the Iceland area.

5. Hesh-malection studies,

22. This programsze will be continued in 1970 with the adiition of O-group

surveys and special tagging experiments,
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23, As requested by the Commiasion a report on the results of thias rasearch will

be prepared for the Coumisaion's mesating in 1971,

B.4  ASSESS'Iir OF ATL&NTO-SCANQIAN HERRING FISHERY

36, Following the general concern vxpressed at the Commlsnion's meeting in 1968
about the astate of the Atlento-Scandian herring fisheries and stecks an ICES
Worcing Group mate an assssement of the present atate of the herring stocks and
Tisheries up to &nd including 1968, ‘This assessment concentrated mainly on the
Norwegian spring-spewning component, which was the major stock within the Atlante-
Scandian herring tribe (see ICES Coop Res. Rep. Ser. B.1965) in the period con-
cerned, but some consideration was glven to the state of the Ilcelandic spriog- and

summer-spawning stockas.

37+ The results of these aspessnenta are set out in the report of the Working
Party published as Coop Res. Rep. Ser. A. No. 17 1370 which has been

circulated to Commissioners. They are summarised below.

Norwagian Sgring Spawners

8)  Adult Herring Stock and Fishery

38. Fisheries on Eﬂélﬁ Norwegian apring spawners in the years 1950-68 experienced
two periods of high landings (over 1 million tons}, from 1954,-1957 and 1964~
1967 respactively. In thssa Periods the vary large 1950 year-class and the 1959-60
year-classes respectively entared the fishery. The last period (1964-67) during
which the highest annual catch ever recorded mas mads (1.7 million tons), was
followsd by a sharp decline in the landings, to sbout 250,000 tons in 1968,
representing the lowest catch slnce 1925, Provisional inforuwation indicates that
the 1969 catches ware no higher, and probably lowsr than those in 1968. No large

Year-olessea entered the adult stock alnca the 1960 ysar—olaas.

3%. BEastimates of fishing affort on the adult herring, made from catch-per-unit-
effort data from the USSR drift-net fleet and the total catches, indicated

an increase of ahout 30-80%, between tha periods 1958-62 snd 1963-67, However,

the latest data available suggest a large decrease in 1968,

LO. Fstimates of adult stock size for the years 1953-1968, obtained by two
indopendent methods, showed reduction of the adult stoek from about

14 million tons in 19%%-56 to about 2 million tons in 1968, Although, in genoral,

the fluctuations in the landinga followsd those in atock atize, the data strongly

3Uggest an increased rate of exploitotion as the landings constituted an increuasing
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proportion of the adult stook, Thens, and mortality rate estimatoes obtained
from abundance eatimates of age-groups indicate that the rate of exploitation in
the 19503 was &t least twice as high as in the 1950s, with the highest axploita-

tion rate in the yeara 1966-67, when the flshing mortality was probably at a level
of 0.4-0,5.

b)  Immature Herring Stock and Fishery

41. Lendings of swall immature herring (0+I group), which are caught mainly in
coaatal regions in northern Norway, have tended to decline since 1960.

This decline waa largely due to the low abuniance of the small herring owing to &

seriaes of weak or moderate Yasr-classea since 1960. The exploitation rate of

each year-class was found to be related to year-class strength, being greatest

for toe weaker yoar-classes due to thelr having a more cosatal distribution.

42. Landings of larger {older) immature herring (I-IV group = fat herring)
increased sharply in the years 1967-68, after a slow rise in the landings in
the period 1950-1966. The rate of exploitation in 196768, when the fishery was
concentrated malnly on the moderate 1963 and 1964, Yoar-clasnsea, was found to be
9-6 times ag high as in ths preceding years, As natural mortality 1s probably
relatively low in th'eae large immature herring, it 1s expected that the increased
fishery on them will have significently reduced recruitment of the 1963 and 1964

Year-classes to the adult atoolk,

43+ In adiition teo changes in fishing rate on both the adult and the immature
herring major changes ocourred in the pattem of distribution, spamning
grounds and migration of the Norwegian apring apammers, which may have affoctud

the yields of the fisheries in recent years.

B4, From the data nvaileble, it is concluded that the presant poor state of

the stook and catches of YNorwegian spring spamnars can ba attributed to a
coobination of the following factors:- .
a) the fallure of recruitment to the adult stock since the

entrance of the strong 1959-60 year-classas;
b)  the abnormel migration pattarn of the adult atock;

¢)  thse increased rate of exploitation of the adnlt stuak and,

nore recently, of the larger, immature harring (fat herring).

k5. The increased rate of exploitation of the stock, both in the immatura ond
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adult phase, has reduced the size of the adult stock. To a stack such ag
the lowwegiun spring-spamning herring which, under noraal conditions expericnces
sustalned periods of poor recruitment, during which the fishery i3 bagsed on an
ageing stock, darived frop occasional good Yyear-classes, & high rate of exploita-
tion will, during pariods of low recruitnent, lead to a very low abundunce of
adult herring. It must be recogniaed that under such ¢ircumstances the prospects

for future reproduction may become endangered,

L6, In addition to endangering ths reprodugtive potentlal of the stock, a higher
rate of exploitation has the dissdvantage that it will enhance the alraady
strang fluctuations in the annua) catchea, and it ig unlikely to lsad to o higher

yield, considored un a per-recruit base,

47. In the light of these considerations the Committuoa considers it would
inzrease the stock and the long-tera prospect of tha fisharies to reduce the
fishing nortelity rate on the immature herring ani to avoid a further increase in

the fishing rate on the adult stock of Norwegian 3pring-spawning herring.

Teclandie Spring and Suwmer Spawners

LB, After a perioq of high exploitution, espucially in the years 1961-62, in
which the total landings of Icclandie spring and sumuer spawners 1ose f'rom
about 100 thoussnd tons (1947) to over 400 thousand tons (1962), lundings declinsd
te about 80 Lhousand tons in 1966-67. Estimates of stock size showoed o decline
Frow 930 thousand tons in 1952 to 270 thousand tons in 1944, Exploitation was
high in 1962-66, the fishing nortality rate being 0.6 on the averaga, Since
1954 the fishery has been almost entirely based on immature and recrait spuwning
heérring. The lenlandie Government has taken consarvation measures for this

fishery,

€. REGIONS 2 AND 3 PISHENTES

C.1 HERRTNG FISHBRTIS v R3IGION 2

49. In last year's Report to the Comniasion, the Commlttec presented the rasuits
of assessments made by an expert Working Group of the state of the Norih 5Sea
herring stock and of tha effects of fishing on it, In its consideration of the
North Sea herring preblem in the light ot thesa rasults, the Comeiasion requeated
ICES to continue the scientific study of North Sea herring and also to provide
scientific advice on the posaible effects of any regulatory mezsures, which might

be applied to the North Sea and Atlanto-Scandien herring, on other horring atocks
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to which fishing effort might be diverted, Arrangesents to mset these requagta
wore duly made at the 1969 ICES woeting, and the results of further assessaents by
the North Sea Herring Assesasment Worldng Group, which net in December 1969, of the
North Sea herring fishery and stock, and of its appraisal of the state of herring

stocks in other, adjacent areas are summarised below:-

C.te1 Assessment of North Sea Herring Fishery and Stock

50. The results of the nssessments presented last year, buscd on statistical
and blologicel dats up to 1967 indlicated that in 1he years 1963-1965 a
sharp increase in tha Tlghing effort ocourred, due, at least partly, to the
repid development of a large purse-seine fishery in the northern North Sea.
This increase in aeffort led to the higheat herring cateh ever recorded in the
North Sea (about 1.5 million tons), but it was followed by a decrease in the
landings down to Just over 1 million tons in 1967. The data avallable on
catch composition suggested that the proportion of adult herring in the lendinga
in later years declined and the fighery tumed more to immuture herring. It
was ostimated that under average environmental conditions the sustainsd yield
of Norih Ses herrizg will not be likely to exceed about 850,000 tons of adult
end Juvenile herring combined and that a high flghing sffort, as experienced
in recent years, will lead to s low catch-per-unit-effort, wide annual
fluctuations in the landings and few large-sized herring for hwnan conaumption;
in addition there is the danger that the low sbundance of adult herring will
cause a reduction in recruitwent. It was concluded that to effoct a recovery
of the stock it would be hocesaany to reduce the fishing mortality rete on

North Sea herring to a level well below that cexperienced since 1964,

51, The latest information available at the recent weoting of the Working
Group 1), including catch data for 1968 and provisional data for 1969
showed that emtches in the yeurs 1966-19G68 at Juat ovor 1 million tans, were
lower than the record level of 1.5 mwillion tenm in 1965 {the lendings in 1968
ware thus higher than those estimated in last year's report (830,000 tons).
Provitional data up to November 1965 indicated a further, larger decrease to
about 650,000 tons in that year. The detas on catch composition suggest that,

espacially in the years 1967-G8, a high proportion of the catches consisted of

1)Serious difficulties encountored by the Working Groeup in ohianining the
coaplete landings statisties for some of the eajor componenty of” the total
fizhery, made it impossible for ftg full report Lo be prepured in time to
be aprended to the report of the Liaison Gomaittoe
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imnature herring, less then three yeara of 8{3, thus indicuting that tho
tendency of the fisieriss to tum wore to immaturs hag centinued,  Although
becurate estimates of totyl effective fishing effort are difricult to auke fop
racent ycars it seems doubtful if it hus declined apprectably in Lhe years since

1965,

52, The results of thia latest assessmunt provided no basis Tor nodifying the
conslusions reached last yeur concerning the state of the North Sca berring
stock, and of the nced to redugs tho fishing mortality rate in the total stock to
restory it to a nore satisfactory state. Thus, indications that the alult Lerrins
stock in the Hoirth Sea had declined seversly in recent Yuears were contirued;
wortality rates in rucent years were found to be high in 411 aress; the catch-
Per-unit-effort of most countries' fisheries had decrassed considerably and
lurvel abundunce data indicatod that the adult stock in the late 19605 was only
about 20,0 of that in the early 15460s, Yoraover, the available data on the
strengtha of the most recont Year-classes indicate that rocruitment to the adult
stock is 1likely to continue to ba generally bolow average in the cowing two yenrs
at least. In this l‘mgard the Comniiteec wishes to enphuasise that, although the
adult atock levsl below which recruituent becomes related to stock slze iy
unlmown, it cannot be excluded that ihe maintenunce of Lthe hiph level of filshing

offort will induce such a relationahip, to the detriment of future reerultmint,

53. At its recent meoting, concideration was alao given by the Working Group to
the principal featuius of different possible types of regulatery mcusures
for North Sea herring, aimed st increasing the size of the adult stock., This
could be achicved in principle by eithar increasing recruitoent throu h e
linitation of the immature herring fisheries or by reducing mortality in the
adult stock or, proferably by a combination of the two.
54. Poaaible measurss for achieving ons or both of thess ends and their general
relavance to the regulation of the North Sea herring fisheries are
summarised below. It should be noted that to achieve the racovery of the
stocks to a satiafactory level the fiahing mortality rate would have to be
reduced to about 50% of ita lesvel in recent years. Under the atock conditions
in 1968 this would be equivalent to a reduction in catch to about 500,000 tons,

although if ths present high level of expleoitation is continued it would be

considerably lowsr.
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a) Minimum Mesh-Size

55. The introduction of a winisun mesh-size can only operute to achiave an
inerease of recruitment., However 1t is well lmown that with larger

meshes the industry will almost cartainly be faced with a serious meshing

probles, causing losses of flshing time and Possibly even losases of nata,

Yoreover, the sffactiveness of mcsh-size regulations in horring flsheries ia

vory doubtful, as escaped f£iah may not be viablae,

b} Closing of Spawning Grounds

56, Such a measure is nornally aimed at protecting the spamning products and
gonsdquently at increasing recruitment although, in principls, it may also

be used to reduce the fishing intensity on adults. Por Horth Sea herring

there is no direct evidence that fishing interferes with the spawning behaviour

or 1s signifiocantly destructive of spawn. Therefora, this measure could only

have predictable effect through the reduction in adult fishing mortality,

The proportion of the total catoh, caught in spawning condition, ia now extromely

low in the North Sea mo that such a weasure could not achieve a substantial

reduction in total gortality rate. An additional difficulty would be tha

exact definition of the spawning areas of North Sea herring.

57. The introductioen of & minimwe size for herrin: would hve its efl'cet

tarousi &n incroase of reéeruitment to the adult stock,

56.  Becuiuse of the uif’icultiea in upplying minimum m.shesives ag discusncd
abovc, e dirceet effcet would be to prohiuit fishing on crounds, vhere

53211 herring ure dowirn.t, The dlstribution ar berring iu the Norlh Soo is

sush tiat smull ang SAduit nereing: cpe largely separ . ted in sptce, the length

dividing the it ture from the adult hereing bein: be e, 20 ond 23 en,

Sueh © fossure could thercfore be epplicd in praclice. owevir, buciutc of

inidegucies of ths statistics avidl.ble [ros some of the najor flshing Lrets,

netiily Lhe norlh-vastern liorln oey and Sragerrak, 1t is dill cutd Lo gue wtity
ity eflcoty odtaur in retueing Lie tot:l eutch in L Shert-Loaw o in Easeoasing
recrudtiient in the lenz-tera, but both must be consideruble,
d) Clerud iros
53+« closed crez could be used to reduce tio mortality on wvither imétures

or ciults depending on the aroes closed, The are s to be closed to reduce

Borizity on the immature fish would bo tio ezstern part of the central MNertih
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Seu, the southern part of ihc north-eastera North Sea und the Jicgerras, whiles
those for wdult heriding would necd ta ba meindy in the western andfor tic nor.i-
cantern Dorth Soine Accurcte prediction of the cffect of suc o nesLsure on
mort» ity of aduli or imsaiure hercing, apirt fron the difficu!ies mentioned
unde e " lniowa Giec", 15 mede very difficult beczuse of divaea.ions ol ofivrt to
Lhe "open® uretz, thurcfore, in ord. e to achieve & subslnbi- ruduction in Lo
moriilily rite of cither the sduli or Lho imaature Tish, the arca to be ¢loscd
Would need te be of consideruble extont,
e} Llosci Lessons
€0, Ciuzed seLionn, like eloscd reasn, could be used Lo we'iieve - rodie i

in gortnlity mile of inutires cndfor adults, worcover, Lhé tuo . not
necessurily mutuelly exclusive, 88 an ares could bo closed for part of ihe ,o.r.
To obtain u substantial reduction in mortalily rate u closed season repulation

by itself woula newd to operate over a considerable part of the yeur,

L) Direcl Restriction of Fishing: Lifort

61, This mossure could be used to achiove a reduction in mortality rmte on
iamstures andfor jdults.  IF applicd Lo all nptionad fisheries, it would
deere.se lhe mortality rate of the eduli stock and incrcase recruitucnt to it.
Vite effcel on fishing nortilily of adults would be projporticnid Lo the vedustion
ir elfori, bul no stoearle tssessacnt eun be made ol tie inercais. in rucraliounst
to the zault stock by reducing effort on the Lamature herving. The ue Surca:nt
of tac tolal effcetive fishing effort in herring fishorics vilzen mejor peoblens
due to Y difliculties of cyuiting the units of offort of differcnt metnods of
fishing. Elfcetiive roduction of cfrfoert by any specificu awount could probakly
only be aciieyd Ly a reduction in the netivities of the Ilects using encih el
of fishirn . LbSequcat ehrnges 1o the tyge of effort vould meke Rssessuent of

Lhe effect un wverzll effort very diflicult for the rewsons mentioned above.

¢) ootk il 8

G2 The fvee.s of the introduction off o catch guots wourd be efvoctively the
Sane o4 with a restrletion in efyort. A quets sysiem could be speciliud

=aich wou!ld achieve 2 roduclion in morinlity on both adurts and jusatures. It

nas the acvinizge over direct effort limitation that it is more easily qunditicd,
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ftinl 2ol

C.i.2 Eerriry Msoheries ard Stocks in Arear to the “est o' the Dy

{AnnexTIT)

63. in rcletion to thc Commission's request for infomiaLion on Lhe cflfeets oo

poucible rosulalory measurcs tpplicd Lo the Narth Se. and atlonto=le i
hoering on huering stecis in cther, cdjucert urens, the Durtl Se.
Herring Asseaswcnt Woricing Group confinad 1ts attention to consideration of
the stzte of the herring atocks in tho waters to the west of the British Isles
since thess are the stoeks within the Convention Arun to which fishing eftiort
would wost likely be diverted. The results of these considerations, which

aré sot out in detail in Annex ITI, are sunmarised below.

6. OUn the basis of growth and meristic characters and other biologicul date,
iwo main groups of herring on to which effort would most likely be divorted

cen be identificd in this area. These are the herring inhsbiting the Geltic

Sea arug to the south of Treland, end those in the wsrea to the north of Iyelind

and north-west of Scotland. Other saaller stecla of herring (eg Clyde; lalo of

¥an) are also known to cecur in the ares but these were not conaidered in the

assesunent,
L]

a) Celtic Sea Herring

65. Lendings of Celtic Sea herring which fluctuated between 3,000 end 8,000
tons in the period 1951-1956 inerensed sharply to over 25,000 tons in

1957-1959. They subsequently dacreased agein to rcach 7,000 tons in 1962 but

thereaf'ter increcsed once more, especislly after 1966 to 30,000 tons in 1958,

66. The fluctuations in landings during this period followed feirly clogely

the obscrved changes in fishing e¢ffort, the increase in fi shing effort
in the two periods of high landings probably being connected with foilures of
&orth Sea fisherics, firat in the area of Downs herring (1957-1959) and later in
the Horth Sea as & wholo (1966-6B). Eustimates of total mortality rate which
folloi.d in general the changes in fishing effort mere high {0.7-0.8) 1u the

years of high lendings and fishing offort.

67. Estimatea of stock slze, obtained from cateh data, mortallty rates and

larval abundance estipates indicate a small atock of botween 30 and 60
thousand tons. As is umual for herring, recruitment to this atock has lLeen
highly variabhle bat hes shown no c¢lear trend, and the variability appenrs to

fave Bfon thz san: throughout the period,
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€8. PFrom the data availible for this stogk it Beems unlikely that a further
increuse in fishing effort above the level of the oSt recent years woyld

result in a sustained increass in yield from this stock,

b) Morth of Irelond und North=west of Scotland Herring

69. In the Period 1950-1965 herring landings from this ares were relatively
stuble, between 40 and 60 thousand tons, but they inoreased in the most
recent years, 1966-58 tp 80-30 thousand tons, This increase gould probably
be attributed partly to higher recruitment, especially from the 1963 year-class,
but 1t is likely that the fiahing effort alap inoreased to some sxtent in these
Yoara, Total mortality rutes were estim, ted to lie between 0.4 and 0.5, which
13 low compared with the North Sea and Celtic Sea herring. In addition, atock
size estimztes bused on catoh and fishing mortality rutie datas and the data from
one larval survey indicate the presence In this area of & stook of at least
550,000 tons which, in association with the catch data points also to a
relatively low rate of exploitation of this stock compared with the llorth Sea
and Celtic Sea herring, Aa with the Celtic Sen horring, in the years 1950-68

recruituent fluctuated without any c¢lear trend,
]

70. On the busis of the rather limited acientific data available it seems
likely that this group of herring could support some sustained increase in
fishing effort,

C.1.3 Bloden Tagping Expeﬂmﬂ
M. This experiment bégan on 15th July, 1969 in asccordonce with the plana
reported last year and will continue until 15th March, 1970, A Norwepgian
purse-seiner, o/s "Cerda Uopie" (H-32-AV), was charterod for the experiment and
bas worked in the North Sea and the Skugerrak during this period, Mr, G. Sungolit
from the Bergen Institute of Harine Reseurch has served as superviser of the
exporiment. During the period the tagging vessel has bean nssisted by research
vessels from different countries, an arrangement which has proved to be of preat
value for the success of the :experinent. - )
72. The experiment has besn carrisd out mo far without any ssricus obstructions,
and the plans set up by the Working Group have been followed to the greatest
possible extent. The expsriment has, howsver, been hampered by long pericda of
bad weather, especially in the late sutuan of 1969; thus in November and

December only 2,000 herring, oaught in the open aea, wore tagged. Neverthelesa
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by 15th Pebruary a total of 52,000 harring had been tagged and relsased at 26
different positions, Host of the herring were oaught in the Norih Sea south of
57N (The Blfden Ares); oaly & few thousand tagged f1sh were releassed in the

Bkagerrak, and no harring were caught in the northern part of the North Sea
north of 57°N and aguth of the south coast of Norway.

73+ In sccordance with the programme, a nuasber of experiments to estimate the
mortality of tagged fish have been carried out both in keop-nets in the
open sea, and in tanks on board the tagging veasel.

The Atotal of 1 +499 recaptured tags have besn reported to the ICES Secretariat
up to 15th Pebruary, 1970. Thage tags come from Denmark (921), Germany,?.R,
(128) and Norway (450).

75. Regular reports on the courss of the experimsnt hased on detailed Teporta
fron the supervisor, have been siroulated to the members of the Working

Group and Managing Committes.

76. The Working Group have had two informal mestings, in Dublin_ in September,
and in Copenhagen in December 1969. Here it was decided that

a)  market sanpling should be carrisd on until 1at Auguat, 1970; b) after that

date analysis of the desp-frozen saaples should be sarried out in Eabjerg by

techniclans from the Partioipating countries; o) all dats should be worked up

for automatio data processing, and 4) the Working Group should mest at the time

of the annua) meating of ICES in 1970 to consider the working up of the data.

Ce2 ASSESSMENT OF NORTH SEA_DEMERSAL FISHERTES

T7. A review of the current state of the main North Sea demersal fisherien was
presanted in last year's Report to the Coamission, and at its meeting, the
Comaisslon asked ICES to continue the scientifio studiea of these fisheries.
At the 1963 ICES Meeting two Woridng Groups wers duly sst up to continue ¢nd
elaborate the earlier asssssments. These were:-
1. A North Sea Roundfiysh Workdng Group to meet in April 1970, to
study, in the firat inatance, the relationships bhetween the cod
in different parts of the North Sea, with a view to reconsidering
on a regivnal basis the earliar asssssment on the North Sea cod
stocks na a whole,
2. A North Ses Flatfish Working Group to mest in June 1970, to
study further the assessmente made for sole and plaice, taking
into aocount the recent changes in fishing effort and the

influenos of disaardine at saa.



78. In relation to the further Lssessnent of the atate of the exploited demsrsal
fish stocks, especlally of roundfish, in the North Sea, the Halson Conuitten

strongly endorses a recommondation pagmed at the ICES meating that further and

sspecially haddock and whiting, taken in the industrial fisheries in the North

8ea should be oollected as soon ap posaible by the gountries concerned,

D.  sELECTTVITY AND RELATED ITE's
oSS SRLAIED | ITEYS

D.1 MESH SIzES AND TOPSIDR CHAPERS IN Usk

98. As iy past yeara, information on the pesh sizes ang topside chafers in use

Area in 1969 was reported by a number of countries. This ia Bummarised below,

a) Cod-end Mesh Sires

99. Eleven countriss submitted data for 1969 on wash~sizes in yee in trawl and
s8ing-net fisheries 1n NEARC Regicns 1, 2 and 3+ These are suumarisaed in
Table 4, together with two aets of data for 1968, which were recaived too latn to

be included in last yaar's report,

100. Two of the countrien reporting for 1969 ygsed only the ICES gauge, seven usad
8 wedge-gauge, and two took maasurements with both gauges. Of the two

countries reporting for 1968 botp used & wedge gauge,

101, Data for wodge- and ICES-gauges are only directly comparable for one
country (C), which used both £auges on the same ¢od-ends. The result of

theae méasurements shows that the readings with ICES gange were somewhat lowor

than with the wedga—gnuga, which confirm the general observation of comparative

teats in the past,

102. The mesAurements reported show that the mean mesh-size in the fisheries for
Protected apeciss in 1969 was in goneral agresment with the mesh-aigss
Preacribed by the Convention, However, it should be noted that it has not beon
Possible to assasa whethsr the reported date are repressntative of the mesh-sizey
in use in the Convention Ares, It should alse be noted that some countries which

have extensive fisheries in the Conventian Area did not report on megh-aizos in use,

103, In 1969 Rsasuremants of cod~ands of nld-water tramls were reported by one
country and the data are ineluded in Table b+ It should be strussad that

infornation on the mesh siges in use in pelajpie trawls, ospacially where they arve
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being used in Piaheriea for protectaed species is important, and the Liainon
Comnittee recommends that néasursments for them should be reported to the greateat

extent posasiblo.

b) Topsile Chafers

104, Specific information on topside chafera in use was roportsd by three member

countriss; Poland reported that in the fisheries carried out for demersal
apecies by large stem trawlers, only the Polish chafer is used; the United
Kingdos reported that 2 of 13 topsida chafera dealt with in its submission were
of the Polish typse » whilst the remaining chafera were not specified. Norway

reported that Norwegian fishermen are authorised to use only the Polish chafer.

105, In relation to the use of topside chafars the Comaittee wishes to draw

the Commission's attention te the growing use of cod-enda of very thick
polyamide twine by German stem trawlers in NEAPC Region 1, which way obviate the
nesd to use topside chafers in this fishery. Ezperiments at Tceland and
Newfoundland comparing auch & double-braided thick polyamide twine (R 18 000 tex)
cod-end with ood-ends mads from the more usual polyamide twines (R G484 tex and
R 5000 tex) showed no significant diffarences botween ths selectivities of those

two types of cod-end on god and redfy sh.

D.2 VARTABILITY OF SRIRCTIVITY DATA (Annex 1V)

t06. A joint ICNAR/ICES Working Group on Selectivity Analysis met twice in 1969
to undertake a review of variabllity in selaction dats including the
sclentific basls of mash size differentials for different twice saterials, Its

Tirst report was submitted to the 1969 ICES Statutory mesting ae dcoument
CH 1969/B:13, That report prssented tabular data froa selectivity experimentn
in ICNAF Subareas 1, 2 and 3 and YCES Subarea I and Divisions Ila, IIb and Va
(NEAFC Region ‘I) togethar with the results of s statistical analysla of the
varlability of thesw data and cbservations on the effucts of wardous physical
properties of net materials and construction on salootivity.
107. The working group met agaln in January 1570 with the following terms of
reference:
a)  to extend its previocus work to include data for ICNAF Areas 4 and 5
and NEAFC Region 2;
b) to investigate further all factors (including physical properties of
pet twines, bliological factors, ate) which cause or may cause

differences 1n meash selection;
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o) %o examine the adequacy of the pPresent ayatem of mesh differentials used

by NEAFC and ICNAF in relation to the Principle of sguivalent selectivity,

108. The report of thisx meoting of the Workding Group (minus detalled tabular
selectivity aata) 1s appended as Annex IV, Tt flves tublea of the summarised
results of selectivity experiments soparately for NEAFC Region 2 and ICHAR
Subareas &4 and 5 ang grouped together for [CNAF Subareas 1, 2 and 3 and ICES
Subarea I and Divisiona ITa, IIb and Va. The tables ulmo giva the calculated
equivalent selectivities for various species based on only the chemical

diffarences butween tha netting materials used.

109. The analysis made by the Worldng Group of the seleotivity data for a wide
range of twine types (hoth chemical material ang construction) indicates

that although the selectivitias of soms twine types are, on average, higher {or

lower) than those of others (s.gz. batween polyamide and manila twines), the

differences obsarved from the experimental data are highly variable. This may

be due to the effects of factors (physical proparties of the twine and netting,

biological factors ete.) other than the chemlcal naturs of the material. Therefore

it is not poasible t? determine reliably the magnitude of the selectivity diffep-

ences between twine-types applicable throughout the Convention Area on the basis of

one or a small nusber of experiments, conducted in a livited area and over a short

periold of tims. The present system of mosh-size differentinla used in the

Coxninsion's reulstions is Lnsed mainly on tlie cheuicul nature of the twioe fron
vhich the culeends oo made., Frou the data wvalluble 'row exserlrats Lainly on
cady hedioes omt vwhitin by trawl in differcnt rarts of the MEAFC Avew it sereg
cleas that, Cespite the hich variability ref'erred to above, the ge Lectivit: or
trevwl cod—cnls cade fram both sin:le sl double Lraided solyneide synthelic tujn o
iz pencrally syste i lically hirher than that of wanila trawl cod-endsi. Tor othzr
synthetie twiner, hovever, the position ia lesa clear, althourh tie scleelivitiny
of polyetlylene und polyoropylene cod-enls have terled Lo bo sorewlat louer on
avera; ¢ than that of mlyamide onos,

110. The Convttee considsrs thercfore that the resulty of the unalysia of tlh
neloclivity dntn uvailable v ble no cleor busis o ecaum 1) I gy
sscCit'ic mouificutions of the presant gyotem of differcniials 1o) double il
trawls, Loacd on the chemical matire of the tuwine, bat Lhe limited rel.ot ity
aata availaluie for the synthetic cod-end taterials now in uce in Danish=seines

&nd 8insle Lraided trawls inlicate that there is no loner any clear lasis, op
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frounis of selectivity, for a uistivction being made in nesi size between
Banisl-seine tnd truel cod-ends in all perts of the Canvention Areu or between
sintle a4 double-breided trawl cod-erds in Repion 2. For Loth Danishi=seinea
&rd pintle haewlded trawl cod-ends the selectivity exicriments which were woaed
iy & wagis for this distinction Lein; made initially were conducted #ith

cotton &nd/or henn cad-erds, which were the materials thcn Lein: sostly ueed in
the com.ercinl Ianish-seins sid lisht trawl fisheriecs, These naterials have

been subsetquently replaced almost entirely Ly synthetic rilneag.



