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A. INTRODUCTION 

1. The ICES/ICNAF Joint vJorking Party on North Atlantic Salmon met at 

Charlottenlund, Denmark, from 11 Harch to 15 March 1974, after preliminary 

discussions on 8 and 9 March between the Chairman, and Messrs Horsted, May 

and M~ller Jensen on assessments. The following were present at the Working 

Party meeting:-

Canada:, 

Denmark: 

England & 
'v/ales: 

France: 

W H Lear 
ie W May 
C P Ruggles 

C Christensen 
Sv. ;,a. Horsted 
J M.6ller Jensen 

I R H Allan (Rapporteur) 
A Swain 

R Vibert 

Federal Republic 
of Germany: 'F Thuro\.J 

Ireland: 

N. Ireland: 

Nor1tIaY: 

Scotland: 

U.S.!,.: 

f<1iss E Twomey 
f., E J Went 

K U Vickers 

L Rosseland 

B B Parrish (Chairman) 
i'l R Hunro 

P C Larsson 

v C ;\nthony 

Mr D Griffith (ICF~ Statistician) also attended the meeting. 

2. The Working Party reviewed the latest information on the West Greenland ~~d 

NOI'\v'egian Sea fis!.ieries and examined the analyses so far carried out on the 

data provided by the International Salmon Tagging Experiment at ~'lest Greenland 

in 1972.. It also considered the latest information on home i.,ater catches 

and future research requirements in relation to its main assessment objectives. 

3.. Furt:ler consideration ':Jas Given to the preparation of a scientific 

publico,tion embodying the results of the 1972 International SB,lmon TasginG 

Experiment at West Greenland. 

Bo HEST GREEl"JLJ\ND FISHERY 

1. Statistics and composition of the fishery 

4.. T1-J.e salmon catches at "lest Greenland in the yeCJTS 1960-1972, and. the 

provisional catch for 1973 are ei ven in Table 1 ~ ts in recent years" it-

was not possible to separate the catch b;,{ Greenlandic vessels into its 

drift-net and set [ill-net components~ but it is likely that the former 
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was the greater. The provisional catch in 1973 at 2,335 metric tons was 

147~ higher than the catch in 1972 .. 

5 .. The number of vessels (excluding Greenland registered vessels) which have 

taken part in the 'v/est Gr'eenland drift-net fishery each year since 1965 

are' sno"lll below: ' 

Number of vessels 

Year Denmark Faroes Norway S \>lC den Total 

1965 0 1 1 0 2 
1966 0 1 1, 0 2 
1967 4 4 3 0 11 
1968 10 2 it 1 17 
1969 15 6 11 2 34 
1970 13 7 10 1 31 
1971 11 3 8 0 22 
1972 12 4 8 0 24 
1973 11 4 7 0 22 

6. These data sho", that the number of non-Greenlandic vessels taking part in 

the drift-net fi&~ery in 1973 was nearly the. same as for the two previous 

years. The catch of these vessels in 1973 was at the same level as in 

1972 (761 and 720 metric tons respectively).. There was, however, a 

difference between the non-Greenlandic fisheries in 1972 and 1973 in so 

far as the distribution of catch per unit effort with time differed: 

in 1972 this decreased markedlq at the end of August, whereas in 1973 

the decline was spread more uniformly over the fishing season. In 1972, 

the fishing effort in Cctober was small and fishing ended in mid-October 

due to 1o,,! catch rates, whereas in 1973 fishing activity \'I1as high until" 

,:the fi&ltery ceased in mid 'October.. Furthermore,' whereas the fishery in 

1972 started on 1 J1.ug'J.st (due to uncertainty about the regulations regarding 

restrictions on the start of the fishing season), in 1973 it started in 

mid-July .. 

7.. The fishery by Greenlandic vessels ivas stopped on 27 September to meet 

ICNAF regulations. Its catc}-~ at 1,574 metric tons ,,1as 254 metric tons 

greater than in 1972. The landings by these vessels &10wed that salmon 

,,,ere rather eVenly distributed along the coast. Although fishing effort 

data are not available for them, their very hi&~ catch rates in September 

could indicate that salmon concentrated in coastal \·mters at that timee 

Hitb. the closure of the fishery,no information is available from commercial 

catches on the distribution and ablli~dance of salmon after that date, but 

fishing surveys by the researc'1 vessel HTornaqH shm'led them to be preser~t 

in the, Godthab area (FishilLg Area Tv in ?igure '1) until mid December '.'I1hen 
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the surveys ceased. This is an unusually late date compared ,d th previous 

years. 

8. The results of age analysis of 3,693 scales collected durinG the inter

national tagging experi~ent· in 1972 (1,756 from research vessels and 

'1,937 from cont"D.ercial ve~sels) sho,ved a sea-age composition of the 

exploited salmon stock very similar to that in previous years; 93% of 

the total research vessel sample and 91% of the commercial vessel sample 

had a sea age of one sea-':linter, the remainder consisting mainiy of 

maiden two-sea-winter fish. The proportion of one-sea"';\lrinter salmon 

decreased, and that of two-sea-v:inter salmon increased from south to 

north throughout the total fishing area. In the northern areas 

(areas I and II of figure 1) one- <"..nd tv.!o-sea-~"inter salmon averaged 

869~ co.nd 137b respectively, whereas in areas V and VI they averaged 

97r~ and 27£ respectively. No hJo-sea-l.l.Tinter salmon 1r.rerepresent in the 

samples taken from the Labrador Sea (to the south of latitude 600 1'1). 

8LI-% of the fish sampled in the main fishing areas had migrated to sea as 

two or three year-old smolts, but the samples ta.i.(en in the Labrador Sea· 

contained a much larger proportion of fish migrating as three, four and 

five year-old smolts. As in previous years, females predominated in the 

sampled catch; a sex ratio of 2.8 to 1 in favou~ of females 1rlas found 

for the one-sea-"Jinter fish and 7.6 to 1 for the two-sea-vTinter fish .. 

9. Length measurements and scale s2.!-nples for age analysis 1rlere also collected 

during the 1973 fishing season~ but the latter have yet to be analysed. 

IIo'\'iever, the length data suggest that the age composition of the exploited 

stock in 1973 ,,,as similar to that in 1972 and previous years; ie that 

one-sea-winter salmon constituted nearly the whole of the stock and 

catch. 

2.. Countries of Origin and r!Jixing of Stocks at vlest Greenland 

10 .. The results of further investigations and an2..lyses to measc:.re the countries 

of orign of the salmon stock at vJest Greenland, and their rates of mixing, 

WL:c~e examined by the Horkin;;; Party. .':'L,3se comprised the analysis of smolt 

and adult salmoL -cag recaptures, and studies of blood serum, protein poly-

f:1orphism, sC2..le cha,:;:'3.cteristics and the parasite fauna of salmon at West 

Greenland and in home i"aters. 
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a) Smolt tag recaptures 

11 .. Recaptures at West Greenland in 1972 of salmon tagged as \1ild and hatchery 

reared wil smolts in home waters are given in Tables 2 and 3 respectively, 

along with those in previous years (the figures in these tables for 

previous years, presented in earlier reports, have been revised in the 

light of the most recent recapture dataL 

12 .. The Working Party noted in previous reports large variations in recapture 

rates at West Greenland from different smolt tagging experiments and con-

eluded that a more detailed evaluation of ta.g returnsv.las ne.eded.. A 

cri tical review of North !,merican and European smolt tagging experiments 

has begun with a view to determining their relevance in determining 

stock origins and mixing at Greenland.. Although not completed, preliminary 

results are reported below. 

(i) North America 

13. 1\ total of 437 separate smolt tagging eXperiments has been conducted in 

North America since 1959. From these, 53 \.;rere selected on the basis of , . . 

number of tagged salmon recaptures (at least 15 salmon recaptures) for 

detailed analysis. In order to compare these experiments, in vlhich large 

variations in recapture rates occurred, the recaptures at vlest Greenland 

were expressed as a percentage of total tags recaptured from salmon 

(grilse recaptures v/ere excluded) in all fisheries and from home river 

escapements. This enabled direct comparison of a wide variety of experi-

ments using both wild and hatchery smolts and eliminated the need to 

account for the variable nature of tagging mortality and tag loss between 

different experiments. 

14. In the North American salmon examined, the recaptures of smolt tags at 

Greenland since 1969 have varied from 11 to 75 per cent of the total 

salmon tag recaptures. Although variations in the Greenland proportion 

between stocks were noted, the differences are not extreme in anyone 

year, a.1""l.d year to year fluctuations follo\V'ed similar trends. The 

proportion of tags recaptured in Greenland va~ied directly with the size 

of the Greenland catcho 

15" In order to examin.e the mixing of fish of different : .. Torth .r\,me]:'ican 

origins in \Vest Greenland, the expected tag recaptures based on random 

distributior. in the 1972 total Gl·ee~l.land catch in three separate 

Greenland areas was compared. "ii th the obs2rved recaptures from th:::'ee 
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separate North American area groups. The North j',merican groups 

considered \-!ere USA., Niramichi and part-Quebec (including Restigouche). 

Recaptures from the USA and Hira.michi groups 1!lere taken in greater 

frequencies in Area VI (rigure 1) than 1,-JOuld be expected on the basis 

of ca.tch figures and ra."I1.dom di stri bution (p. <.001). In addition, 

there "JaS a significant difference (p. <.01). betHeen the Hira.michi 

group and the US). group in terms of the degree to which t::~ey departed 

from the ratios expected on the basis of catches. 'l'he Hiramichi group 

contributed at 8.bout twice the rate in A.rea VI as did the US}', Croup. 

Each of the three North American groups differed significantly 

(p. <0.1> .001). in their distribution from the others at West 

G~eenl~nd .. 

16. The expected fre~uency of occurrence in the Green12~d fishery during 

three time periods U.ugust, September and October) was also eX&llined 

for the three C?-rea groups described above. The expected frequencies 

,',ere calcul;:.ted on the ba.sis of the non-Gi.'eenlandic drift-net fishery 

in 1972 t.;hich represented about 3:fX of the total Greenlcmd catch. ill1 

three [,roups were ta..1.cen at 10itIer t:1.an expected frequencies durin~ 

.\ugust and hig~1er than expected frequencies during September (p. < .001). 

T!-le individual groups examined did not differ significantly among t~~em-

sel yes ,·:i th respect to t},e expected time of recapture at \<Jest Greenle.nd. 

The C!ctober recaptures of 1]5,', a.nd HiramiC:1i Croups v/ere tc..ken at higl:ler 

th<-m expected frequencies for that month (p. < .001). 

CH) 3urope 

17 . Smolt tagginG experiments relevant to the 'west G:'eenland salmon fisher;;--

have been c2x'ried out in T~u:co.?e for a number of·years. Since 1960, lcJild 

smolts have been tageed e.nnuall~/ in appreciable numbel~s in ScotlCl.nd, 

England and \Jales and NorvJay, and more recently smaller numbers in 

Ireland,France, Iceland and S,;·:eden. 

18. During these years, the Ip..rgest European contributions of salmon to the 

'dest G:'eenland fishery, on the evidence of taf recaptures, have "been 

from Scotlc~nd and England B-n.d vlEles. In Scotland, a1.1 t~.18 Effiolt tagri!f.S 

experiments hcwe been carried. out on e;::,st coast ri ver'[~ ""hile in ::=ngland 

and itlales most of the ta.gging \1:'2.[3 done in rivers in t"1e sout1-:. ? .. !lQ sou.th-

"[est 0: tl1.e countr~f 0 In recr:mt 'years a taz recapture rD.te of: 

liJest (~reenland he.s been reportee from smolts tagced in a river in ,SOUL1-
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"rest France, but the overall Fre:lch contribution to. the vJest .Greenland 

fishery cannot be very large. 

1'9.. In some of the rivers in the United Kingdom where tagging experiments 

have been carried out over a nUlnber of years, the proportion of tags 

recaptured at Greenland has, like some of the North American stocks 

examined, varied directly with the size of the Greenland catch;. In one 

of the rivers in southwest England, however, this feature is not evident 

over the period since 1960. In the Greenland ca.tch for 1971, ·for instance, 

the recapture rate of smolts tagged in 1970 \vas considerably lower than 

the corresponding figure for the previous year, although the commercial 

catch off Greenland was appreciably higher in 1971 .. 

20. By comparing the expected tag recaptures based on random distribution in 

the 1972 total Greenland catch with the observed data, it VIas seen that 

the stock from the combined England and Wales rivers was taken in a 

greater frequency in Area VI than would be expected and in a lower 

frequency in the middle Areas III to V.. A similar distribution was 

found for a number of Scottish rivers. 

21. Al though large numbers of hatchery-reared smol ts have been tagged in 

some EuropeaD countries during the same period the recapture rate of 

these fish off \'/est Greenland has been extremely 10\';0 Except for 

Scandinavian countries (especially Norway' and S,veden) .the recapture 

rate in home waters has also been significantly lower than for \'lild 

smolts. The recapture rate of hatchery-reared smolts in home waters, 

particularly as grilse, in Norway and S'JIl'eden has beenhigh~ 

b) .Adult tagging at ltiest Greenland 

22.. Ac: reported last year, an International Salmon Tagging Experiment 1tlas 

conducted at West Greenland in the period 30 July to 16 October 1972. 

A detailed report on it is in preparation y but the results of analyses 

of the recaptures obtained sO far, relating to the home waters origin 

and mixing of salmon &c 1,rJest C'-reenlc.nd, are summarised belovJ. 

23. A total of 2,,364 salmon wer8 tagged :i.n the period 30 July to 16 October 

from five research vessels and eight commercial fishing vessels" 

Reported rec8.?tv.res from this experiment up to 31 December 1973 are 
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Recaptures from the 1972 tagging experiment 
by country, the recaptures outside Greenland 
being from the year 1973. 

Number 
Country 1972 1973 Percentage 

West Greenland 153 4 76.5 
Canada 11 c, h 

./ .. 
England & Wales 8 3.9 
France 2 1.0 
Ireland 7 3.4 
Scotland 19 9 .. 3 
Spa.in 1 0.5 

Total 153 52 100.0 

24. These data sho .. ! that of the total number of reported recaptures at West 

Greenl~nd, 153 were made during the 1972 fishing season and four during 

the 1973 season. This \"as in accordance "'vith expectation from the observed 

age composition of the exploited stock at West Greenland (see section 2), 

,,;hich comprised ma.inly fish in their second sea-year, with a small pro': 

portion in their third·sea-year. 

25. hs sho'"m 8.bove,.t:le total number of recaptures outside Greenland in· 

1973 ,,,as 1+8, 11·from Canada, and 37 from Europe. l\lthough it is 

possible that a small proportion of the fish recaptured in European 

coast2.1 1rlatersmay have been intercepted en route to other home irlaters;· 

in vie~l of t~le fa.ct tha.t earlier experiments have indicated a relatively 

101lT level of exchanbe of adult fish as bebleen, for example, Great 

3ri tain a.nd Ireland and Great Bdtain and Norway, one can aSS1..L'TIe that 

each of the recoveries in each European country represents a return 

to t:le rivers of that country. 

26. ?he proportions of North American 2.nd European reca.ptures, 23'7; and 

777£ respectively i in the total home \.,;aters recaptures in 1973 are very 

close to those found from the results of biochemical studies on salmon 

at VJest G,'eenland in 1972 (see Section 2.c). It must be borne in 

however, that since the numbers of recaptures in home \-laters c·,ill be 6. 

function of the exploit2,tion rate in each country's fishery a direct 

comparison of the proportions recaptured in each country may 1tJell not 

!Jrovide Et correct measure of t}1e mixing rates of t~leir salrJon at \~Jest 

Greenland except where exploitation rates are the same. Too few de.ta 

are available on these rates in different cou.ntries for 11eliable ",. L r'oJus\ .... -

ments to be made to the recapt1-TC'c dE1ta~ 

27 e In addition to tlle home H(3.tel~s recaptures in 1973~ b~: 15 iIer'ch fo1.l!' 

addi tional fis;.1 rlad been recB_ptured 2.S three-sea-'N~inter salrnon i)1 197!~T ~ 
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one in England and three in Scotland (further home "laters recaptures 

may be ta.1.cen.in the home waters fi&1.eries in 1974) .. 

28. The home waters recaptures of saL"Uon tagged at West Greenland in 

experiments conducted in the years 1965-1971, prior to the 1972 

experiment, are given in Table Se The combined recaptures from these 

experiments shmv a higher proportion from North American than from the 

1972 experiment. In these earlier experiments Canadian recaptures 

amounted to 44% of the total from home waters compared with 2316 for 

the 1972 experiment.. This suggests that the composition of the stock 

exploited at I'lest .G:'eenland (as regards country of origin) may vary 

toJidely 4' 

29.. Tags were recaptured from the 1972 and earlier exper"i,ments at .West 

Greenland in each of the main European salmon producing countries 

except Nor,.,ray, Sweden, Iceland and the USSR. This is in conformity 

with the smolt tag recapture data at West Greenland, reported 

previously, and provides further evidence that salmon from these 

countries, especially Norway, constitute a very small part of the \vest 

Greenland stock. The recaptures again confirm that the stock i$com-

posed principally of salmon originating from and, if surviving, 

returning to Canada and the British Isles. 

c) Biochemical Studies 

30. In a previous report (ICES Coop. Res. Rep. No. 35) provisional results 

were presented of Canadian blood serum protein studies relating to the 

mixing rates at West Greenland of salmon of North American and European 

origin. They suggested that in 1970~ the West G'eenland stock ,.vas com-

posed of North hmerican and European salmon in about equal proportions. 

Since that time new investigations have been underta.1.cen in Canada, on 

·the polymorphism of serum transferrins. Results of these studies giving 

the proportions of North American and European salmon in the West 

Greenland stock were presented in document No. 14. The method utilises 

Geographical discontinuities in the distribution of the alleles at .the TF 

locums in home river salmon populations~ 

31. The results of these investigations show marl<;:ed annual variations in the 

proportions of salmon of North /~rrJ"rican oriCi::1 in t!le ',vest Gceen12.nd 

stock. Tb.ey give estimates of 23;;:~ 539';; and 

1971 and 1972 respectively~ indicating that the major contribution to t:le 

stock in. recent years 118.3 bee:n from Europea.n. ri1!ers,} alt.b.Ol1g11 other SCLU"::-e.::. 



10 -

suggest that the l'Torth American proportion was much r .. igher in earlier 

years. The results also suggest that the contribution from different 

salmon-producing regions in Europe and North j,merica also varies from 

year to year; in 1970 there ".r8S a higher than usual contribution from 

Si'J EnGland, and in 1971 there \"&8 a larger than usual contribution from 

Labrador rivers. 

32. Pre liminaryresults of English investigations suggest t:1at it may cG.so 

be possible to identify stocks of salmon on the basis of biochemical 

differences in serum enzymes. Halate and lactate dehydrogenase and 

phosphohexose isomerase appear to be the most promising in this reGard. 

d) Scale Studies 

33. ;\ 0_iscriminant function a.nal~tsis based on t\'1[O scale characters: viz:- \\rid.t11 

of the first sea zone and the number of circuli in the first sea zone, 

ivith a theoretic2,1 efficiency of 85.6% ,,,as applied to salmon sca~es 

collected at 1;Jest Greenl~nd and the Labrador Sea durine.; autU:mn'1969-72 

, and Labrador Sca duri!1[; spring 1970-72. Estim8.tes of theprcportions 

of I'~orth !~meriCeJl salmon at ':Jest GC'eenland "Iere e.8fOllo,-"s: 1~6?2 (1969), 

345: (1970), 325~ (1971) and 35% (1972). The discrepancy between the 

estimates from biochemica,l and scale studies during 1971 is possibly d'J.e 

to sampling error since no blood samples were collected from 80 fish 

taken in t'le northern area, for w~1.ichthere 1I1e1'e scale samples and of 

which 829~ ,,,ere estima.ted from the scales to be of Europea+l origin. 

Zstim8.tes of the Northi,merican proportions in the LCJ.brador Sea sa.'11ples 

durine autu!tb. .. -rere 5Cfj~ (1969), 32%(1970), 29% (1971) and 745((1972). 

rJorth i'cmerican proportions in the Labrador Sea during spring ,',\lere 

estimated at 835; (1970), 89% (1971) and 7Zj~ (1972). 

e) Parasite Studies 

34~ Analysis of the series of observations .on the parasite :fauna of salmon 

in home v.!aters in North {;,merica and Europe s..'101~ that none of the species 

of parasites which had discontinuous geographic distributions were 

abundant enough to serve as biological tags for estimating the pro-

portions of North ;;mericfm and European salmon stocks off West 

Gl~eenland. TvJO species which 1rfe:::e abundant enoug!l for detailed 

statistical analysis (Eubothrium crassum and "\nisaki~§imp~exJ o.i8-

ple.~!ed too m.ucll Geograp~i.c 8.nd 9.rtnu.al variations to be of 2.ny 'I.3.Iue 

in the stUdY4 Therefore 1 despite t:1e discontinuities observed~ 
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parasites must be considered to be of little value in estimating the 

proportions of major home waters salmon stocks in the West Greenland 

fishery. 

f) Summary 

35. The results of the different investigations presented above suggest 

that the proportions of North American and European salmon making up 

the West Greenland stock has varied widely during theperiodsince the 

co~~encement of the fishery in the early 1960!so Although the estimates 

of their respective proportions in the stock are not the same from all 

sources of data, the overall results suggest that in the years 1970 and 

1972 the proportions of North American fish present ranged possibly 

from as low as 2~b to as high as 5q6. Evidence from smolt ages and 

from home waters recaptures of sal'Ilon tagged at Vlest Greenland suggest 

that prior to 1970 this proportion may have been higher than 50%. It 

must be emphasised that these estimates refer only to the changes in 

the relative amounts of North American and European salmon in the West 

Greenland stock, and therefore do not necessarily reflect changes in 

the absolute quantities from each region present in the stock. 

3. Assessments of Effects of Hest Greenland Fishery on Home \'I1aters 
Stocks and Catches 

36.. Previous assessments by the Working Party of the direct effects of the 

\>lest Greenland fishery on home water stocks and catches have been based 

on estimating the changes in weight, through natural mortality and 

grov.th, which vJOuld have occurred to the number of salmon in the v/est 

Greenland catch had they not been caught there and, if surviving, had 

returned to home waters in North America or Europe as two or~ore sea-

winter salmon. The precision with which these effects could be estimated 

was limited by lack of knowledge of the natural mortality occurring 

between the time the salmon leave the West Greenland fishing area and 

their return to home waters, and it 'daS, therefore, necessary to use 

10VIer and upper limiting values for this. parameter, yli thin I'Jhich the 

true value was considered to lie.. Instantaneous natural mortality 

rates of 0.01 fu'1.d O~ 1 per month respectively ,"vere used in th.e assess-

ment ,,,hich, for a vJest Greenland catch of 2,000 tons, gave lower a...'1d 

upper estimates of the losses in weight to the combined North Ameroican 

and Europecm home vlaters .§!OCkS9 supplying salmon to the e-xploi tee. stock 
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their combined catcheso.f 650 and 1,600 metric tons respectively (ICES 

Coop. Res. Rep., Nos. 8, 11 and 35). 

37. These assessments were revieltled by thelrJorking Party in the light of th'e. 

latest data available at the present meeting, especially the recaptures 

at \-Jest Greenland and in home waters bf sal.'TIon tagged in the International 

Tagging Experiment in 1972. ,'tn analysis of these recaptures vIas made 

using a simulation model of the population of tagged fish (defails';given 

in Doe. No. 18).. This gave a best estimate of the exploitation rate by 

the lflest G~'ee!'~and fishery (i.e. the proportion of the salmon population 

present at the beginning of the West Gr-eenland fishing season cauGht by 

the fishery) in 1972 of 3;8{ •. Values of exploitation rate around this 

level and lower and upper values of other parameters (see Table 6) Here 

then used in a further simulation study, eiving esticrates of home' "laters 

catches of two or more sea-ltJinter salmon and of the natural losses 

between \llest Greenland and home waters (details of this simulatibri'rhodel, 

modified in the present report, are given in ICN;";}, ::les~ Doe. 71/72L 

38. '='he results of these calculations, given in Table 6, Sh01;1 ad ":;! ran2:6 

of estimated natural loss rates for the different combinations of 

parameters used in the analysis. H01;/ever, the above estimate of 

exploitation rate from the analysis of the tag recapturB data, and the 

available information on the other parameters suggest that t?lese estimates 

are not all equally likely. It suggests that t:le estimates corres-

ponding to a'.',7est Greenland exploitation rate of beb.reen 30 and 359&, an 

increase in ,-{eight between vlest Greenland and home waters of 507[, a 

home 1!laters exploitation rate of 607,~ and the proportion of the stock not 

visiting t1est Greenla.n.d of 10-207& are in closest conformity \,Jith the 

available facts. This indicates that the nature,l mortality rate beh\1een 

ltlest Greenland and home \-laters probably lies in the range of 15-407~. 

Further support for these values v/aS provided by the results of back 

calculations of the 1,-Jest Greenland catch from a total home waters catch 

of 3~000 metric tons and a range of va1ues of natural loss rate bet\\1een 

\~est Greenland and home waters and of exploitation e.t \Jest Greenland. 

They sholtled that a l'lest G{'eenland exploitation rate of between 30 and 

40}{ and. natural loss rates bebleen about 15 and 4OJ[ provide a reasonable 

fit to the observed catch data in recent years. In addition, the 

observed recaptures at -"Jest Greenland in 1973 B_nd in home yJaters in 
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1974 of fish tagged in the international experimeIlt in 1972' are in keeping 

i<Jith these values of parametersc 

39. These values of natural loss rates behJeenWestGreenland a..'1:d hbiIiewaters 

were therefore used to provide revised 101rler and upper lirnitingestimates 

of the dir.ect effects on home ",ater stocks and catche~ for ·d.ifferent 

le;,rels of ,catch taken by the West Greenland fishery, using the:,i;same 

I" : method of estimation as in the earlier assessments referred tof'nt" 

Paragraph 36 •. The results are shown graphically in Figure 2 .. :,They 

indici3.te. that the \~est Greenland fishery causes losses in home waters 

stocks and catches,' which are directly proportional .to the magnitude 

of the West Greenland c?-tch and that. for a catch of 2,000 metric tons, 

the apprpximate level in recent years, the estimated loss to the total 

. ,;home ... \<Jaters stock of hlO or mor.e sea--winter salmon lies betli!een 1,800 

and 2,550 metric tons$ and to the' catch of all countries'combined 

. beh.reen 1.,080 and 1,530 metric tons. This range of losses :is con

siderably. narrower than that estimated previously~ 

40.. It is emphasized that these estimates:of losses represent the 

differences between the home 'tJaters stocks and catchesof!·each year 

class of ,t\-I'O or more sea-'w:inter salmon in the presence of the iVest 

Greenland fishery and what they ~"ouldnave been in its absence ... "1hey 

therefore constitute only the immediate direct effects of tne'Viest 

Greenland fishery and take no account of its possible longer-tern 

effects on smolt production and year class strength through decreases 

in spm-ming stock size" As previously reported (ICES Coop .. Res .. Rep • 

. No" 35) significant decreases 'in spa\vning stock size and smolt production 

have been observed in some river systems in recent years, especially in 

Canada, which might be due in part to exploitation at ~\lest Gr'eenland, 

but too fev" data are available on these parameters in the home waters 

stocks as a whole for these longer-term effects to be assessed~ 

41. Though it is not possible to assign the above home 1l1aters losse;;;:; among 

countries or river systems, the ltJorking Party has in the past assighed 

these between North j\rnerica (mainly Canada) and Europe (mainly the 

British Isles) on the basis of eviCl.ence indicating a roughly equal 

contribution to kJest Gree!1~and from each of these areas. H01:JeVel~, 

evidence presented, at this meeting indicates that the relatiye COTI-

J 
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behreen North J\merica and Europe. As indicated in Section B .2, in 

1972 the estimated proportion present from North America ranged from 

a low of 2CJ7; (based on biochemical analysis of blood and on tag returns 

from the International Tagging Experiment) to a high of 35% (based on 

scale analysis) 0 On this basis the estimated loss to the North !.merican 

home waters catch of two or more sea-winter salmon in 1973 as a resv~t 

of the catch at West G~~eenland of 2,040 tons in 1972 '-I!aS betv:een 220 

e...nd 546 metric tonD and that for the European home 1!laters catch \'Jas beti-J'een 

715 and 1,248 metric tons. It must beemphasized ~at the apportionment 

of the losses betvJeen North America <?!ld Europe ,-rill vRry from year to 

year depending on the relative proportions of the salmon D.t 1:Iest Gceenland 

originating from the two continents, v/hich does not appear to be constant. 

1. Statistics of Fishery and Composition of Catches in Long Line 
rishery in Norwegian Sea 

42. In 1973 the long-line fishery in tl'.e Norwegian Sea (outside NOr1rlegian 
,; 

fishery limits) 1..ras pursued principally by N ort<Jec;ian and Danish vessels 

in the area behreen latitudes 68° and 73°N and betvleen the Greenwich 

· d . . 1 " d 200 .", merl lan ana ~ongl~u es ~. The area fished by Danish vessels is shown 

in Figure 3. The fishing area similar to the two previous seasons, i.e. 

since the introduction of regulatory measures for the long-line fisher,y. The 

regulation also involved a restrict:Lon of the fishing season to the period 

6 HaY-30June. 

43. Provisional catch statistics and the number of vessels participating in 

4l, 
T. 

the fishery in 1973 are given in Table 7, together vlith tlle corresponding 

data for previous years. These data indicate that the catch in 1973 

(561 metric tonS) ,in spite of a decrease in number of vessels 'lt/as some-

\oJhat larger than in 1971 and 1972 (488 ·a.."1d 515 metric tons respectively), but 

considerably smaller tp~ in the years immediately before the intr0duction of 

closed season/area and other regulations in 1971. 

Estimates of average catch-per-unit-effort, expressed as number of salmon 

per 1,000 hooks, are g:iven belo,,! for Danish vessels fishinG in the tlopenrt 

fishing area beb/een latitudes 68 and 71.JoH and lonsitudes 0 and 22
0

E in 

Hay and first half of June in eac'cl of t':1e years 1969-73 (in tree years 

1971-73 '",hen ol,ling to the closed season regUlation the fishery did not 

open until 6 Hay, the catch-per-uni t-effort in t':le period 1-5 Hay v;as 
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assumed to be the sa."l1e as in the follo',Jing 1."eek, 6-10 May). Fi[;ures in 

brackets refer to the number of salmon caught by the sampled vessels. 

Period 

. Year " - 31 Hay 1 - 15 June I 

1969 44(17,378) 28(4,721) .. 

1970 41(10,791) 17( 257) 
1971 40(23,285) 26(6,584) 
1972 42(31~337) 30(6,814) 
1973 80(28,139) 48(6,555.) 

45. These data sho,,! that in 1973 the catch-per-unit-effort l.tfas approximately 

double that in the previous four years, during which it showed little 

variation~ This accounts for the larger catch in 1973 than in the two 

previous years despite the decrease in the number of vesselsta.1<ing 

pa:t:'t in the fishery •. Unusually favourable weather conditions for long-

lining in May-June 1973 contributed to the high catch rates but they 

probably also reflect a higher stock abundance in 1973~ 

1.;.6. The catch ta.i(en in the long-line fishery in 1973 consisted principally 

(about 8590 of two-sea-winter salmon; one sea winter fish constituted 

about 121~ of the catch. These data are in conformity with those of 

previous years and indicate. that the effects of the long-line fishery 

on the numbers and ,,,eight of salmon returning to home waters are 

mainly confined to the two-or-more-sea-winter component of the total 

stock. 

2. Origin and Destination of Salmon in Norwegian Sea Stock 

47. Further recaptures in the long-line fishery in 1973 of salmon tagged 

as smolts in Norwegian rivers (given in T,.,bles 2 and 3), and. in home 

waters of salmon tagged in the long-line fishery (Table 8), indicate 

that, as in previous years, the salmon stock exploited in the Nortvegian 

Sea ",as composed of fish originating and returning to rivers in Norway, 

and, to a smaller extent, the USSR. The component of USSR-salmon in 

the Norwegi8.n Sea may howe7er :,e slightly larger than reflected. by the 

proportion of recaptures in USSR home ,vaters of salmon tagged in the 

sea, as the rate of exploitation in the home ,vater fishex"Y is probablY:chigher 

in NOr1:lay than in the USSR. No smolts tagged in other major Suropean 

salmon producing couneries have been recaptured subsequently in the 

Non"egian Sea fishery (excluding that at the Faroes - see belo'tJ)., and 

no recapt UI"es . of .8 L=).lmorl tagged. :L!1 -:'h.6 
~ ~ . 
J...0ng-l..lTI,e fisher~~ r~a-Je been 
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nUD'oers of x-ec2.ptures at 1rlest Greenland of salmon taggec. as smolt in 

Norwegian rivers (Tables 2 and 3) suggest that most of the salmon 

returning to Nor\"egian and USSR rivers as hlO-sea-,,,inter fis."IJ. have a 

different sea distribution in their second sea-year to those returning 

to other major European salmon producing countries and that therefore 

the effects of the NOr1rJegian Sea long-line fishery will be confined 

mainly to the Norwegian~ USSR, and possibly also to a limited extent, 

the S,'ledish west coast stocks" 

3. Assessment of Effects of Norwegian Sea Fis.'J.ery on Home \A/aters 
Stocks and Catches 

48.. In previous years the assessment of the direct effect of the long-line 

fishery off Norway on home l."ater catches was approached, using data on 

the increase in vreight of the fish from the period of peak fishine; off-

shore to the period of peak fishing in NOrlrJegian coastal "-laters and on 

the proportion of the fish present in the fished area ,-lhich, if not 

caught there, would subsequently be caught in the home waters fishery. 

On this basis it I-Jas concluded that the long-line fishery caused a loss 

to the total \veieht of fish returning to home waters "Jhich Vlas approxi-

mately equal to the magnitude of the long-line catch. Ne"", information 

for 1973 ori. the gro1rJth betvJeen the fish being exploited in the long-line 

fishery and their return to home waters provide no grounds for modifying 

this conclusion. It therefore follows that the long-line fishery in 

1973 resulted in a loss of about 550 metric tons in the quantity of 

salmon returning to home "laters (mainly in Norwa.y), compared vlith ,,!hat 

it would have been in the absence of that fis.1tery.. The corresponding 

losses to the home ivaters catches is estimated at behreen 275 and 410 

metri c tons (using lower and upper values of home-1rJaters exploitation 

rates of 0.5 and 0.75 respectively. 

4. LonF;-Line Fishing at the Faroes 

49. In addition to the main long-line fishery in the Nor'ltJegifu""l Sea, in }1ay-

June 1973 a catch of 28 metric tons 1.<Jas taken by five ~ .t'o.roese long-

line vessels fishing in the vicnity of the Faroe Islands (fishing area 

shown in Figure 2). This 11laS a larger catch from t:lis ?rea than in 

previous years.. The average lveie;ht of the salmon in the catC1--1 indicates 

that it ,-JaS comprised mainly of hvo-or-more-Sea-1tlinter salmone This 

is in contrast VJi th a rese2~~ch catch r:lade in ~ -,-' 
l' aroese 1~lfl vers ll1 

"rhich consisted mainly (85;n of 1=sea winter fish, as was the cS.se 1,'Iith 
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research catches made in previous years. 

50. The recapture of a fish tagged as a smolt in Sl"feden 1"as reported from 

the commercial catch and one tagged as a smolt in Norway was reported 

from the research v essel catch, bringing the total number of reported 

smolt recaptures from the Farces in the years 1968-73 to 22 (10 

liberated in Norway, 6 in S,.,reden (itrest coast) 1 4 in Scotland, 1in 

Ireland-and 1 in Iceland). 

51. As shown in Table 9, a further 280 salmon were tagged from a research 

vessel catch at the Faroes in April-May 1973.. Of these,· 11 vlere sub

sequently recaptured in home 1Ilaters (5 in.Norway, '1 in England, 3 in 

Scotland and 2 in Ireland).. These data provide additional evidence 

to that reported previously that the salmon stock in the Faroes area 

is of mixed origin and subsequent destination. 

D. lIOHt; WATERS FISHERIES 

52. Provisional catch statistics for the home waters salmon fisheries in 

1973, and those for the years 1960-1972, are given in Table 10; data 

on catch-per-uni t-effort· C'...re given in Table 11 G Features of the fisheries 

~~d exploited stocks in each of the main salmon producing countries are 

sUIlllnarised below .. 

a) Canada 

53. In 1973 the total home water commercial (salmon plus grilse) catch 

increased to 2,165 metric tons from the 1972 level of 1,525 metric tons. 

This was due to the increased catch of both salmon and grilse at 

Newfoundland and Labrador.. Catches in Quebec and the Maritimes 'were 

low due to a co~~ercial fishing ban in the most productive fishing areas 

of New BrunsllJick and Quebec, including the l-'lirarnichi~ Restigouche and 

St. John rivers. In areas where the commercie.l fishine; ban was in 

effect, spmming escapements of early-run large salmon decrea.sed 

slightly below the 1972 level. However~ the late-r1L~ of large salmon to the 

1'1iramichi increased over the 1972 level but vIas still much belo1tJ the 

1951+-60 average. Spmvning escapements into the Hiramichi, Restigouche 

and St John river systems are st:Ul ,>!ell below those believed to be 



b) Scotland 

5LI-" The provisional statistics for 1973 indicate that the catches of both 

grilse and salmon were larger than in 1972. The grilse catch, at 824 

metric tons, \Vas the highest since the peak grilse year 1969, while 

the.salmon catch, at 1,103 metric tons, was the highest since 1967. 
~ :-. '}, 

The combiIled grilse and salmon catch, at 1,927 metric tons, ,'Jas also 

the highest since 1969. 

55. An analysis of Scottish grilse and salmon catch statistics in the period 

from 1952 (presented in Doe. No. 1) sho1tied a significant upward trend in 

the annual catch of grilse during the period, which reached peaks in 

1967 and 1969, l."hile salmon catches fluctuated annually 1t!it~1out trend, 

although they declined from 1967-71. As a result of the increase in 

grilse catch, there was a significant upward trend in the combined grilse 

anSi salmoncCi.tches and in the grilse/salmon ratio during. this period. 

56. Honthly catch data during this period sho".! that there h~ bee,n 8 

significant decrease in the catches of salmon in the f1springll fishery 
I:, 

. .. 

(February-t,p;t:'il) but s:m increase in the IIsuJnmerll (July-September) fishery. 

1:Lile the .~v.erage \-[eight of salmon ha? not varied significantly. during 

the period, that of grilse has increased. 

c) Enrlandand vhles 

57.. The total salr:lon and grilse catch for t!:le 1973 season in EnGland and 

" , -.' 

Hales amounted to 8.pproximately4~3 metric tons "hic;" was 11 tons more 

til.an in 1972. ;~s in previous yea.rs, a large proportion of the total 

catch \\fas taken by nets in the northeast of England. l;lith this north-

east contribution excluded, the net catch for the remainder of Engle.nd 

and \'lales changed very little in the years 1962 to 1973. The angling 

catch, however, \'1aS considerably reduced from 1968 onwards, 'which may 

be due, at least in part, to the advent of "(JDN disease. 

58. ;'.n estimate of the proportions of grilse and salmon in the catches nas 

only been possible since 1969. The proportions for the years 1969 and 

1971 to 1973 ~lave been fairly constant vd. th ratios (by weight) varyine 

betvmen 2.3 and 2.7 to 1 in favour of salmon. ]o\-Jever, in 1970 the 

Grilse catch increased to an extent such tfl;;:t t:,e proportion o.£' s2,lmon 

to grilse vJas reduced 1.4 to 1. It must be emphasized~ ;'-Oi.·Iever ~ t'l"lt 

the estimates are very approximate for all years so th8t only \[ell-

marked changes in thE: grilse-s8.lmon proportion could be reported 1;Jith 

B.ny degree of reliability. 
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d) Ireland 

59. Catches in 1973 showed a further increase of 123 metric tons over those 

for 1972, C4~d this was reflected in botn the salmon and grilse catches. 
. .'. , 

The increase was 229~ for salmon and 4% far grilse. The peak of the run 

of grilse was in June al~ost thre~' \'leeks earlier than in a number of 

previous years. The coastal drift-nets had the highest recorded catch 

to date c:.nd this was attributed to the fact that grilse 1i,ere more a,bundant 

in"coastc:.l '\'Jaters than hitherto. The estuarine nets,hoviever, sho1iied a 
, ' , 

reduction in catch and this could be attributed to a decrease in effort 

andt8 ~perational difficulties Oltring to high water which ~Jrevailed durine 

most of the fishing season. The escapement into fresh water in most areas 

was also considered to be above c:.verage, based on COLL~ts in a number of 

river' systems. ;,ccuratestatistics of rod catches are difficult to 

obtain but on the best information available they appear to have been 

less in 1973 than in 1972. 

e) Northern Ireland 

60. The 1973 commercial catch of salmon and grilse which includes 5~{, of 

the Foyle catch, fell to 182 metric tons, compared with 232 metric tons 

for 1972 a.'1.d vJith the 10 year a7erage of 292 metric tons. The catch 

,::as almost entirely grilse, the salmon element not exceeding 107~ of , 

the totaL The decreased catch in 1973 was due to the continuing 

reduction in the Foyle catch and poor catches in the Rivers BaIh'1. and 

Bush.. Coastal fixed net catches Here, however, good. 

f) Norway 

61 G In the years 1967-1970 the Norwegian home waters catch dropped from 

1,960 tons in 1967 to 19170 tOrlS in 1970. In 1971 it increased 

slightly and in 1972 b:yr as lY!1'ch as about 360 tons, from 1,208 in 1971 

to 1,568 tons in 19720 ?~e provisional statistics for 1973 indicate a 

further substantial increase to 1,735 tons~ This increase of about 

170 tons seems to be due mai!1ly to a larger component of two-sea-

winter fish in the stocks and improved catches in the rivers. The 

grilse catches were at 8.bout the same level in 1973 as in the previous 

year. The drift-neJ~ catches, hOvIever ~ decreased by some 30 tons from 

those taken in 19720 The catch per bag net decreased slightly ~ from 
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62. In summa!'y, t'J.e totB.l (grilse + s8_lrr:on) catches in the main home 'JJaters 

fisheries on botb. sides of the North Atlantic v:ere appreciably large!' 

in 1973 tllan in 1972§ Only in Horthern Ireland, where the catches 

consist almost entirely of grilse, vias the total catch appreciably 

10VIer than in 1972 (although statistics of 1973 catches are not avail-, . 

able for Icela..""ld and USSR)" In most countries for vJhich the grilse 

and salmon catches are recorded sep2.rately, the c2_tches of both the 

grilse and salmon components increased in 1973, but the increase in 

salmon catch WJ-S particularly marked in Canada, Nor,,,ay and Scotland. 

E. PREPARATION OF SCIENTIFIC REPORT ON TI-ITERHATIONAL TiDGING EXPERHLENT 

63. The \'U'orking Party considered further and endorsed the provisional plans 

drawn up at its last meeting for the preparation of a detailed scientific 

publication on the international West Greenland tagging experiment in 1972 

and other associated investigations~ including the assessment \vork. The 

vJorking Party noted that sufficient money remains in the tagging fund to 

meet the cost of 200-250 pages and it recommends that it be issued as a 

special volume of the ICES Rappo!'ts et Proces Verbaux. 

64.. The main topics to be included in t'J.e publication~ o_nd the authors of 

the contributions on them were decided. It \-Ja.s 8_greed that these should 

include a survey by the ICES Hydrographic Office of the hydrogra.phic 

situation in the Hest Greenland areo.. in 1972 in com)<:-crison 1t!ith previous 

years, a summary of which ems presented at the 1;Jorking Party meeting 

(Document l'io~ 37) c This s:~m"Jea_ t:18t surface temperatures in 1972 \-Jere 

low, as in recent years, and that there i-JaS a marked change in the 

depth of the homosenous ;,later layer (mixed layer depth) at the end of 

August, ifJ:lich coincided \-!ith a sharp d.ecrease in catch-pcr-unit-effort 

in the offshore drift-net :C'ish'~rye 

650 Hr Horsted, Dr Eay and Hr :?arr::sr, were appointed to form an editorial 

vlith members of t~ie 1yorkinc PDl"ty should a2.so consic_er the preparation 

in the Tr8.de Press ~ 
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F Q FUTURE RESEl,RCE 

66.. The Working Party endorsed the recommendations made in its 1973 Report 

(ICNAF Summ. Doe .. 73/7) on research priorities relating to the assessment 

of the effects of the high seas fisheries on home waters stocks and 

catches.. Of particular importance in this respect are the follovnng:-

Ca) the measurement of exploitation rates in home waters 

fis.~eries. 

(b) the relatioDS.'1ip hetween stock size and recruitment and 

the genetic and other factors governing the production of 

grilse and salmon~ 

Cc) the identification of unit stocks and their rates of mixing 

in the sea fishing areas .. 

67.. The l,vorking Party recommends that results of research on these problems 

be reported at the ar~'1ual meetings of ICES and ICNAF .. 

G« l\TEXT HEET ING 

68. The '<'Jorking Party agreed that. unless some specific requests for further 

scientific information and advice relatil)S to its main remit arise at 

the forthcol"'.ing meetins,s of ICNAF or ICES, it would be unnecessary for 

it to meet in the coming year .. 
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Table 1. C2.tches at ;Nest Greenland, 1960-73, in metric tens, round 
fresh weight. (Based on data available at 15 March 1974). 

Drift Net Gill Net and Drift Net 

~ ~ Nor.'I'a;z Faroes Sweden Denmark d.'. Greenland' Total 

1960 0 0 0 0 60 .. 60. 

1961 0 0 0 0 127 127 

1962 0 0 0 0 244 244 

1963 0 0 0 0 466 466 

1964- 0 0 0 0 1539 1539 

1965 _a 36 0 0 825 861 

1966 32 87 0 0 1251 1370 

1967 78 155 0 85 1283 1601 

1968 138. 134 4 272 579 1127 

1969 250 215 30 355 1360(385)d 2210 

1970 270 259 8 358 1244 21460 

1971 340 255 0 645 1449 2689 

1972 175 141,~ 0 401 1320 2040 

1973
b 212 164 0 385 1574 2335 

a - Figures not available, but catch is knmm to be less than Faroes 

b - Provisional 

c - Including 7 metric tons caught on long-line by one of two Greenland 
vessels in the northern Labrador Sea early in 1970. 

d - Up to 1968, gill net only, after 1968 gill net and drift net. The figures 
in brackets for the'1969 catch are an estl.::"ate of the minimum drift net catch. 

Table 2. Number of natural (wild) smolts tagged in the years 1963-1973 and 
recaptured in West Gree:C1land and in other areas, including home vaters, 

C.ountr;z: 

Canada 

Scotland 

up to rfarch 1974. Figures in brackets are returns per thousand tagged. 
(0 = No smolts tagged~ or no recaptures made; - = no information aV2.ilable). 

Year of Number 
Tagginv = 

1963 
1964 
1965 
1966 
196{ 
1968 
1969 
1970 
1971 
1972 
1973 

1963 
1964-
1965 
1966 
1967 
1968 
1969 
1970 
197~ 

-:972 
',973 

5,850 
15,,013 
16,,485 

9,509 
17,809 
55, 78Ll-

42,879 
37, 12~ 
45,564 
23,752 
17,308 

10;>992 
a 200 '" ." 
9,239 

15,1,.0[; 
21,002 
15;- 695 
-'15!'952 
52;07-] 
20,706 
~9,883 
26,949 

Viest Greenl~d 

11(109) 
9( 0.6) 

73(4.4
5 25(2.6 

1 ~(1 0'1 
(\ 10 ~ 

132( 2.4) 
85(2.0) 

-' 68( 1 ') 1 ,4 • ...-' 
100(2.2) 
19(0.8) 

10(0.9) 
6C o .. ?) 

., Of 1 1] 
, \,.. ..' 

30( 1.9) 
-)-;;;(1 ~\ 
~../ \ 1'1 ;) 

.... , ~,( 1 O"\l 
,0\ • / 
~"i( z 21 
-'" I ..J'It / 

·1 r:;?( Lf. 71 
1 ...... -\ '" ( .. 

137(6.6) 
.,y/( 6.9:' 

Recaptures 
N or.ve,gian 

Sea anq 
Faroes 

0 
0 
0 
0 
0 
0 
0 

·0 
0 
0 

0 
0 

° ° i
a 

° n :::h 
"-
_,")C 
c.. 

0 

All Other Areas 

Grilse Salmon 

70 20( 3.4) 
204 72( 4. 8) 
175 193( 11. 7) 
120 105( 11.0) 
i21 167( 9.4-) 

Grand 
Total 

Total~ 

90 101 
',!.76 285 
368 441 
225 250 
288 305 

-1,216 425(7.6) 1,641 1,773 
376 183(4.3) 559 644-
313 151 (4.1) 464- 632 
418 139(3.1) r-~7 

:J:)I 657 
201 201 220 

172 92( 8.4) 264 271.· 
110 6c'( ) . o~ 7.2 176 182 

73 49(5.3) 122 132 
230 39(2.5) 319 349 
169 71(3.4) 240 26J+ 
~27 33(2.1) 160 176 
217 55() .4~ 272 523 
560 1f4( 5.1.-) 734- 888 
615 ~ 1 6( 1 ',1.4-) 33""' 970 
757 '7 c;-7 

r ....... l. :J9!' 

Fr::?r,-:.e :;:'5 11a~-\ri!L[; 1)eeri ~ece.i"';JE.d £::.~o::n l~oL),!ay 

'2apt~l,rC' 7'1[:·:: 

/ c(J"etj.~"2· ... lef. 



Table 2 (Continued) 

Countr;z 

England and 
':'!ales 

Norway 

Iceland 

Ireland 

SViBaen 

USSR 

-France 

Greenland 

Year of Number 
Tag,ging Tagged 

1963 9,4-85 
1964- i 7, 105 
1965 5,873 
1966 3,219 
1967 4; 117 
1968 5~789 
1969 8,515 
1970 7~304 
1971 5,680 
1972 2,473 
1973 2,680 

1963 97 
1964 1,485 
-10/''-
1./ 0:; 2,178 
1966 1,362 
1967 3,E:J1 
196B 3,562 
1969 4,273 
4970 -, t:.n7 

{ ::;V~../ 

197'1 5,573 
1972 4,44-5 
1973 5,500 

1963 63 
1964- 63 
1965 8 
1966 83 
1967 154 
1968 59 
"1969 15 
1970 16 

1968. ·606 
.1969, . 0 
1970 1 »403 
1971 0 
1972 0 
1973 0 

'1969 885 
1973 4-00 

1969 500 

1969 2~O89 
1970 3,968 
197~1 4,702 
1972 1,983 
1973 3,903 

1970 1,..,..b 
':;Jb 

1971 ~~~ I:J ' 
1973 21 V 

Jr.) • 1 " 
lnC-,-UUll'lg some 

.- 23 ~ 

Re cautures 

NOT"'{{egian 
1HI 

West Greenland Sea and 
Faroes Grilse 

sC o. 8) 0 15 
i0( o. 6) 0 30 
12( 2.0) 0 35 
5( 1. 6~ 0 28 

10(2.4) 0 23 
24(4.1 ) 0 44-
49(5.8) 0 35 
28(3.8) 0 29 
20(3.5) 0 30 

7( 2. 8) 0 10 

0 0 0 
0 0 "', 01 

0 0 40 
a 2 27 
0 4· 59 
0 3 106 
3( 0.7) 3 83 
<.ra 4-\ ...... \. . ) 4 234 
0 3 319 

8 323 

0 0 2 
0 0 0 
r- 0 0 v 

0 0 0 
0 0 2 
0 0 1 
0 0 0 
0 

0 0 21 
0 0 0 
5( 3. 6) 0 "i 
0 0 0 
0 0 0 
0 0 0 

0 0 69 

0 0 0 

15(7.1) 0 0 
27(6.8) 0 3 
1 oC 2.1) 0 0 

0 0 0 

7(45,2) 0 0 
0 0 0 

fron ur.tknovln lGcali ties c 

Other Areas 
~ 

Salmon Total Total 

38(4.0) 53 61 
97(5.7) 127 137 . ( 1 57\9.71 92 104-
37(11.5) 65 70 

r( ') 50\ 13.6 79 89 
-1(8 Dl ? . VJ 9.5 119 
4-1 (4-. 8) 76 125 
29(4.0) 58 86 
16( 2.8) 4-6 ." r 00 

10 17 

4(41.2) 4 4 
26(17.5) 93 93 
18( 8.3) 58 58 
16( 11 .7) 43 1+5 
2t:: I

, 2\ 85 93
x 

U\ I. / 

21(5.9) 127 "'I~' x )4 
30(7.0) 113 A2'x ''+ 
93(12.2) 7'" .... -y "<='-;x 

;)<:'1 :J./· x 62(11.1) 381 386 
323 ~'Z4 ..;.-/, 

0 2 2 
1(-15 a' ' , . ./} 1 1 
0 0 0 
2(21+00) -2 2 
(" ) .1\-b.5 .. -.~- :3 

1( 17.0) 2 2 
0 0 . -'1-· 

L· 

0 21 2~ 

0 0 0 
1(0.7) 2 "7 

I 

0 0 C-
0 0 '1 

. " 
0 0 r, 

'c_' 

16( 18. 0) 85 3~ 

0 0 

r (.; 9' .... i- ~.. I 
) 
'+ ~9 

pr 3 -z\ ..J \ • .-/ ) 16 ~ 

S( "1 • 1) 5 ~ 

~ 

0 -
I 

C 
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Table 3. Number of h2.tchery-rea.red smolts tagged in the years 1963-1973 B.nd 
reeaptu:red in West Greenland and in other areas, including home wat.ers, 
up to March i 971,. Figures in bra.ck ets are returns Der thousand tagE"ed. 
(0 :::: r!'c smolts tagt;ed, or no recaptures made; - = no inf'or:ne.tion av~~ilable). 

Country 

Canada 

Scotland 

England and 
~~'ales 

Year of' 
"2:agging 

1963 
1964 
1965 
4966 
1967 
1968 
1969 
1 :J70 
1971 
1972 
1973 

1963 
1964-
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

1963 
1964. 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

Number 
Tag,~ed. 

7,332 
l~6, 659 
45,988 
70,875 

112,288 
113".368 
137,832 
181j.,962 
200,689 
212,768 
113,,440 

6,750 
3,000 
3,,000 
8,000 
4,451 
5,335 
3,694 
7 .. 836 
5,21.+-7 

12,968 
7,500 

1,970 
o 
o 

9,668 
18,522 
28,266 

7,420 
4,493 

12,030 
11,461 
4,826 

10 ,999 
9,182 
8!,071 

13,812 
18,393 
12,983 
16,967 
18,673 
16,777 
2'/.,472 
25,550 

'.".'e5 t Greenland 

o 
o 
o 
1(0.1) 
o 
o 
o 
q( 1 1\ 
.I ... ' I 

2( 0.4) 
2(0.2) 

1( 0.5) 
o 
o 
o 
o 
4.( 0.1) 
3( o. 4) 
3(0.7) 
9(0.7) 

17(1.5) 

o 
o 
o 
o 
2(0.1) 
o 
4(0.2) 
2(0.1) 
3( 0.2) 
1«0~1) 

Xincluding snme fish from unknown localities 
a1\T • .+-.l;!orvveglan ccas v 

Recaptures 

All Other Areas. Norwegian 
Sea and 
Fa.roes Grilse Salmon Total 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 
o 
o 

o 
o 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

1 
1 

13 
29 
50 
44 
38 
15 
19 
21 

133 
101 
379 
238 
278 
315 
377 
293 
171 
294 

3 
7 

19 
13 

1 
4 
1 

35 
39 
36 

o 
o 
o 
(1 

o 
4 
4 

8 
34 

88 
135 

71 
403 
229 
171 
138 
187 
189 
269 

32( 4.4) 
85(1. e) 

225( 4. 9) 
301(4.3) 
223( 2. 0) 
320( 2. 8) 
23 7( ~ .7) 
98( 0.5) 

188( 0.9) 

3( 0.4) 
7(2.3) 
o 
4( 0.5) 
o 

( -, 3 0.6; 
2(0 .'\ 

\ .:J I 
i0e 1.3) 
14( 2. 7) 

o 
o 
o 
1(0 1) 
1(0.1) 
5(0.2) 
o 
3( 0 7) 
r( ('\ 4'1 :J v. ) 

165 
186 
604 
539 
506 
635 
614 
391 
359 
294 

6 
14 
19 
17 

1 . 

7 
3 

45 
53 
36 

o 
o 
o 
1 
1 
9 
4 
~. 

13 
34 

183 
222 
104 
548 
310 
274 
206 
297 
260 
269 

b t>vo recaptured at Ea.st Greenland in 1971~ not included 

!continued 

Grand. 
Total 

169 
195 
671 
609 
574 
825 
E374 
610 
492 
400 

6 
14 
~o 
1./ 

18 
1 
7 
3 

56 
55 
38 

1 
o 
o 
1 

13 
7 
7 

22 
49 
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Table 3 (Continued) 

Country 

Iceland 

N.lreland 

Ireland 

Sweden 

U.S.A .. 

Denmark 

France 

Year of Number 
Tagging Tagged 

1966 
1967 
1968 
1969 
1970 
1971 

1973 

1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

1966 
1967 
1968 . 
1969 
1970 
1971 
1972 
1973 

1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

1965 
1966 
1967 
~1968 

1969 
1970 
1973 

1970 
1971 
1972 
1973 

8,367 
10,061 
9,985 
7,586 

10,014 
1.1 ~087 

275 

15,000 
5,000 

220 
7,194 
4,788 
27 281 

o 
2,922 

11,181 
4,999 
4,798 
7,381 
5,000 
) 00-' 
,+;>/ .. 11 1 ) 
4,000 
4,509 

82,250 
80,717 
73 p 730 
73 ,1.;.15 
47,835 
29,900 
52,535 
38,045 

1,880 
1.;..270 
2:696 
4,981.;. 
3,337 
1,376 
2,976 

600 

549 
326 

4-~469 
18,157 

-
V:est Greenland 

1(0.1) 

° o 

° 
° ° 

° 1(0.2) 

° 2( 0.3) 
o 
o 
o 

7( o. 6) 
1(0.2) 
1(0.2) 
4(0.5) 
7( 1.4) 
4( o. 8) 
o 

39( 0.4) 
1 
7( 0.1) 

65(0.9) 
404(8.4) 
87(2.9) 
8SC 1 .7) 

o 
o 
o 
1(0.2) 
o 
o 

o 

° ° 

RecaptUres 

Norwegian 
Sea and 
Faroes 

1(0.1) 

° o 

° ° ° 

° 
° ° o 
1 

° o 

1 
4 
1 
3 
i 
o 
1 

o 

° o 
o 

° o 

° 
o 
3 
1 
i 
o 
o 

o 
c 
o 

All Other Areas Grand 

. Grils.e. ~.Salnion ... --Total.) Total 

66 
24 
45 

246 
1 
o 

o 
1 
1 

22 
11 

1 
o 

690 
364 
586 
465 
345 
34-1 
138 

69 
12 
9 

32 
55 
12 
29 

1 
19 
13 
36 

I' o 
o 

o 
o 
o 

14( 1. 7) 80 
6(0.6) 30 
o 45 

10(1;3) 256 

o 
o 
o 
2( 0.3) 
o 
o 
o 

193(17.2) 
6 f 1 2\ 12.4; 
37(7.7) 
43(5.8) 
30( 6, 0) 
.7(1.4) 

168( 2. O} 
10~0.1) 
.12~0.2) 
79(1.1) 

285( 6.0) 
181(6.1) 

o 

o 
o 

o 
1 

24 
" .1 , I 

o 

283 
426 
623 
508 
375 
348 
138 

237 
22 
21 

111 
340 
193 

29 

3 
66 
23 
36 

5 
['. ,-, 

o 
o 

30 
45 

256 
1 

o 
2 
1 

26 
12 

1 
o 

891 
431 
625 
5
~~ 

" 
383 
352 
139 

276 
23 
28 

176 
741~ 
280 
i 17 

3 
69 
24 
38 

5 
o 

o 

11 
IIn addition 1200 smolts, reared in No~:aYJt 1l'.'ere r.eleasec in the River Lcc?n, 

::roill V.Jllic:1 ~2 grilse recaptures hQve so f,9.r "been reported .. 
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Table 4. Number of kelts tagged in the winters 1962/63 - 1972/73 
recaptured in Greenland and in other areas, including home 
waters, up to the end of 1973. 
(0 = No kelts tagged, or no recaptures made;' - = no information available) 

Winter of COll..1'1try 
Tagging 

Canadaa 1962-63 
1963-64-
1964-65 
1965-66 , 
1966-67 
1967-68 
1968-69 
1969-70 I 

i 1970-71 ! 
I 

1971-72 ; 

1972-73 
1973-74 

England 1962-63 
and \,',:·,:~l es 1963-64 I 

(River Axe 1964-65 
On'Y\ _L ) 1965-66 

1966-67 
1967-68 

I 1968-69 I 
1969-70 I 0 ,_7 1./70 11 
1971-72 
1972-73 
1973-74 

I i1s.roes 1 S!63-73 
1973-74-

Iceland 1962-63 
1963-64 
1961f--65 
1965-66 
1966-67 
1967-68 
1968-69 
1969-70 
197C-71 

N.lreland 1972-73 

Ireland 1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-63 
1968-69 
1969-70 
1970-71 
1971-72 
1972-73 

Number 
Tagged 

653 
1 518 
1 995 
7 169 
7 510 
3 706 
3 848 
4 726 
5 392 
5 166 
6 932 
-7 758 I 

159 
185 
184, 
109,D 
178D 

188 
81 

113 
7 

23 
10 
12 

103 
4-1 

114 
167 
154 
357 
745 
41+1 
369 
314 
78.5-

103 
r, 
,:: 264 
2 351 
2 695 
2 972 
3 175 
1 034 

498 
i 088 

477 
289 
540 

I 

I 
I 

Greenland 

2 
0 
1 
0 
1 
2 
5 
9 

22 
10 
16 
-
1 
2 .. 
r 

1 
1 
2 
0 
0 
o 
o 
o 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

0 

2 
2 
2 
1 
0 
0 
0 
0 
0 
0 
", , 

Recaptures 
In Year of 
Tagging 

Other Areas Total 
! 

65 67 
! 

219 l , 
91 

1 
91 588 ~ 

142 14-3 481 

1 
654 654 1 p,a 

~I./ 

689 690 958 
288 290 660 J 

86 91 526 i 
145 154 599 I 
308 330 780 1 
375 385 824 I 166 182 

, 
1 408 I 1 - - 1 362 

, 
12 13 I 
10 12 

I I I 11 12 
7 8 

j I 11 12 i j 6 I 8 ! 
3 3 1 

12 I 12 1 
0 0 ! 

r 

1 1 
0 0 

I 

8 8 1--

14- 14 I 
9 9 r 5 5 I 15 15 
7~ 

I) 75 
17 

I 17 
19 19 
21 21 

105 105 

8 8 

31 33 
70 72 
34 36 
40 ~.1 

77 77 
24- 24 
10 10 
28 28 ! 
39 39 

I 15 15 
58 c:a 

J/ t 
<--t 

j 

! , 
I 

I 
I 
! 
! 
I 

j(;ont 1 d 
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Table 4 (Continued) 

Country 

Scotland 

I 

I 
I 
I 

I USA 

I 
! USSR 

I 

1
'1 ':iinter of 
, Tage;:ing 

413,1 1 I ;,.3 ,I \1, 

I 

I 
I 
I 

I 
I 

J.. 

1962-63 
1963-,61.:: 
1964-65 
1965-66 
1966-67 
1967-68 
1968-69 
'1969-70 
1970-71 
1971-72 
1972-73 
1'j73-74 

g~~ g! ~ ~ I 
1 376 4 I 19 23 11 

901 .3 I 18 21 , 
117 0 3~.3 
152 0 I 1

1
0.. 1 

1962-63 
1963-64-
1964-65 
1965-66 
1966-67 
1967-68 
1868-69 
1969-70 
1970-71 
1971-72 
1972-73 
1973-74 

1968-69 
1969-70 

133 0 1 
? 0 1 1 
54 
o 
o 

151 
123 
160 
~4,6 
578 
340 
218 
315 
400 
240 
460 
225 

566 
1 147 

o I 

: I 
o 
2 
5 
5 
1 
1 
2 
2 
8 

o 
o 

I 
I 

I 
I 
I 

I 

1 
o 

13 
10 
23 
16 
75 
56 
16 
12 

6 
12 

10 
o 

1 
o 

14 
11 
23 
18 
80 
61 

13 
15 

8 
20 

10 
o 

I 
1 

I 
1 ! 

I , 
I 

I 

a - Ascending actults and fish tagged from coastal fisheries 
are included in the totals tagged f~r th9 corresponding 
wint er (i. e. thos e tagged in 1962 are inel u d eO. under 
1962-63, those tagged. in 1953 under 1963-64 etc.). 

b - In addition, 180 kel ts were tagged. by the Dee and Clwyd 
Rj3er Authority in 1965-66 and 291 kelts in 1966-67. No 
recar:tures ,vel'S renorted from the first experiment and. 
two (frem ~ Other L;eas 1) from the second. -

c - Includes 1 rec~pture at Paroes. 

Cl - Hecaptured at .!'lroes. 

I 
j 
j 
I 

I 
I 

1 

I 
I 
1 
r 
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Table 8 Recaptures o:f (1lmon tagged in the long-line fishery in the 
Norwegian Sea. ( 0 March 1974) 

Reca;Etures 
Year Number Year Home Water 

Ta.~ged T~d Recapt~ed NO~'Te~an Sea NOrway 1f.S$S .. R .. Total 

1968 238 1968 0 r.:: 0 5 ./ 

1969 0 0 1 1 

Tota.Ji 0 5 1 6 

1969 932 1969 ·"5 49 6 60 
1970 2 .. ~ 

I .... 2 17 
1971 0 2 0 2 
Tota~ 7 64 8 19 

1910 1,118 1970 10 118 9 137 
1971 2 10 3 15 
1972 1 ry 0 8 I 
1973 0 0 1 1 

Total 13 135 13 161 
:1971 1,824 1971 4 135 17 156 

1972 3 22 6 31 
1973 1 -4 0 5 
Total 8 161 2~' ,), 192 

1912 795 1972 ~ 45 16 64 J 

1973 0 q 4~ 13 "" 
Total 3 54 20 77 

Table 2. RecaI)"nn:es o:f fiSh tagged in Fa.roes 11aters to ];Iarch 1974 

Year Number Recaptures West 
Ta~d Ta.g~d. ;N0rway England Scotland' Ireland: U.S"S"R" Greenland 

1969 74 1 0 2 0 0 0 

1970 233 2 1 5 3 1 1 

1971 359 4 1 8 2 0 1 

1972 307 1 2 4 5 0 
., 
• 

10 7? 280 t:: 1 3 2 0 0 ... :' f,-./ ./ 
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Table 11. Estimates of catches per unit effort for some home water fisheries. 1960 - 1973. 

Canada 

Year !(Drift Nets Trap Drift 
and Traps)a Netsh Netsh 

1bs 

1960 169 
1961 159 
1962 178 
1963 193 
1964 266 
1965 262 
1966 249 
1967 300 
1968 183 
1969 159 
1970 153 13.3 85.9 
1971 80 8.4 ' 50.2 
1972 - - -
1973 i 

Ireland 
(Open Sea ICLicences)C 
Drift Nets)b 1bs 
(Numbers) 

, 
325 950 
224 1030 
563 2 210 
456 ,I 940 
430 1 720 
520 1 700 
516 1 250 

, 733 1 650 
:552 1 650 
491 2 077 
422 1 899 
420 1 683 
353 1 662 
350 1 815 

Foy1e Area 
(Sea Drift 
Nets)b 

(Numbers) 

104 
-

297 
334 
392 
361 
375 
524 
482 
404 
565 
353 
344 
308 

Northern Irela~d 
Bag Nets O Fixed Draft 
, (lbs) Netsb 

(lbs) 

- -
- -
- -,- -
'- -- -
- -

' - -
1462 2 675 
4 632 1 842 
4 269 2 460 
3 306 4 529 
3 684 2 229 
4 564 2 320 

Norwayd England and ~WaJ.ss. " Scotland 

Year 

1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

a -

b -

c -

d -

e -

f -

g -

h -

i -

j -

(Bag Nets) 
kg 

172 
158 
175 
177 
195 
i72 
154 
154 
129 
137 
117 
116 
158 
151j 

Drift Nets 
NE Areag 

(numbers) 

Salmo-n Grilse 

84·8 79.8 
54·3 46.1 

'92.8 75.5 
49·4 42.7 
52.6 58.0 
83.6 47.9 
66.6 58.9 

110.5 90.9 
- -

134.5 166.5 
170.3 245.3 
84.1 83.4 

138.3 152.1 
162.0 190.0 

(Fixed 
~nes)e 
(numbers) 

Salmon: 

12.8 
12.3 
14.,8, 
19.9 
23.2 
17.8 
19.4 
21.6 
17.3 
15.9 
12.3 
11.6 
17.0 

-

(Net and 
Coble)f 

(Numbers) 

Grilse Salmon, Grilse 

20.3 84.1 77.4 ,," 
17.2 60.9 61.4 
29.6 83.6 134.9 
21.8 109·3 62.3 
35.6 98.6 113.8 
26.6 8400 99.0 
30.4 95.0 104.0 
49~9 130.2 170.4 
29.8 97.9 92.4 
49.7 123·4 194.5' 
35.2 98.9 137.5 
39.9 69.5 118.4 
38.6 129.7 138.0 

- - -

Miramichi area, salmon only. Average of mean monthly catch/unit effort for both types 
of gear throughout open seasons for each type. Units of effort taken as 1 trap net 
or 200 fathoms of drift net, as defined in FRB Tech.Rep.No.29. 

Salmon and grilse per net. 

Pounds salmon and ,grilse per licence (for drift nets, draft nets and other commercial 
method~. 

Salmon arid grilse per bag net. 

Catch per net per month. 

Catch per crew p,er month. 

Catch per net licEnce issued. 

Miramichi area, salmon only, pounds/unit day_ 

Local fishery closed in 1972; see footnote a. 

Provisional. 
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