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As INTRODUCTICN

The ICES/ICNAF Joint Working Party on North Atlantic Salmon met at
Charlotteniund, Denmark, from 11 March to 15 March 1974, after preliminary
discussions on 8 and 9 March between the Chairman, and Messrs Horsted, May
and Mgller Jensen gn assessments. The following were present at the Working

1

Party meeting:-

Canada:f W H Lear:
‘ L W May
C P Ruggles
Denmark: C Christensen

Sv. Az. Horsted
J MAller Jensen

"England & IR H Allan (Rapporteur)
‘Wales: & Swain

France: R Vibert

Federal Republic

of Germany: - ¥ Thurow
Ireland: Miss E Twomey
A E J Went

N. Ireland:‘ K U Vickers
.ﬂorway: L Rogseland
>Scotland: B B Parrish (Chairman)
. : W R Munro

Sweden: P C Larsson

UeSohos ¥ C inthony

Mr D Griffith (ICES Statisticizn) also attended the meeting.

The Working Party reviewed the latest information on the West Gréenland and
Norwegian Sea fisheries and examined the analyses so far carried out’ on the
data provided by the Internationsl Salmon Tagging Experiment at VWest Greenland
in 1972. It also considered the latest information on home water catches

and future research requirements in relation to its mainAassessment objectives.
Further consideration was given to the preparastion of a scientific

publication embodying the results of the 1972 Internstiomal Salmon Tagging

Experiment et West Greenland.

B. WEST CREENLAND TISHERY

T tatistics and composition of the fishery

n

The salmon catches at West Greenland in the years 1960-1972, and the

vrovisional catch for 1973 are given in Tabl

1]

1. 45 in recent years, it

was not possible to separate the catch by Greenlandic vessels into its

drift-net and set gill-net components, but it is likely that the former
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was the greater. The provisional catch in 4973 at 2,335 metric tons was

14% higher than the catch in 1972.

-The number of vessels (excluding Greenland registered vessels) which have

taken part in the West Greenland drift-net fishery each year since 1965
are shown below:
Number of vessels

Year Denmark Farces Norway Sweden Total

1965 0 1 1 0 2
1966 0 1 1. 0 2
1967 L L 3 o) 11
1968 10 2 I 1 17
1969 15 6 11 2 3k
1970 13 7 10 1 31
1971 11 '3 8 0 22
1972 12 L 8 0 2h
1973 11 L 7 0

22

These data show that the number of nonfGreenlandic &éé;gls teking part in
the drift-net fishery iﬁ 1973 was nearly tﬁé.same'aé'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 Qaé; however, a
difference between the noanréenlandic fisheriés in 1972 and 1973 in so
far as the distribgtion of cétch per unit effqrt with time differed:

in 1972 this decre%éed markedlﬁ at the end of August, whereas in 1973

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

th

[0}

fishing effort in Cctober was smell and fishing ended in mid-October

due to low catch rates, whereas in 1973 fishing activity was high until -

+the fighery ceased in mid October . Furthermore, whereas the fishery in

1972 started on 1 ﬁugust (due to uncertainty sbout the regulations regarding
restrictions on the start of the fishing season), in 1§73 it started in
mid-July.

The fishery by Greenlandic vessels was stopped on 27 Septembef to meet
ICNAT regulations. Its catch at 1,574 metric tons was 254 metric toms
greater than in 1972. The landings by these vessels showed that salmon
were rather evenly distributed aleng the coast. Although fishing effort
data are mnot available for them, their very hithcatch rates in September
could indicate that salmonAconcentrated in cﬁgstéi Vaters at that time.
With the closure of the fésherygno informati§n'is_évailable from commercial
catches on the distribution znd abundance of salmon after that date, but

fishing surveys by the research vessel "Tornaq’ showed them to be pressnt

— N

in the Godthab area (Fish

"J;

i

ug Area IV in Figure 1) until mid December when
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the surveys ceased. This is an unusually late date:cémpared with vrevious
years.
The results of age analysis of 3,693's¢ales cbllectediéuring the inter-
natioﬁalufagging ekﬁeriﬁénh’in ﬁ972 {1,756 from research vessels and
1,937 from commercizl vessels) showed a.sea—age éompoéition of the
exploited salmon stock very similéf to that ianréVioﬁs yeérs; V93% of
the total research vessel'éamplé'ané 91%tof the commercial vessel sample
had a sez agé’of one sea—vintef,’thé remainder consisfing maiﬁiy of
maiden two-sea-winter fish. The proportion of one-sea-winter sslmon
decreased;:and thet of two-sea-winter salmon increased from south to
north fhroughout the total fishing area. In the northern areas
(areas T and I of Figure 1) one- znd two-sea-winiter salmon averaged
86% =nd 13% respectively, whereas in areas V and VI they averaged
97% and 2% respectively. MNo two~sea-winter salmon were present in fﬁe
samples'iaken from the Labradof SeaA(tbtfhe south of.lafitudé 6OON)°af
8L% of the fish sampled in the main fiéﬁiﬁg areas héd migfated térsea as
two or three vear-old smolts, out tﬁe'saﬁplés taken in the Labrador Sea
contained a much 1argér proportibn of fish migrating as three, four and;
five year-old smolts. is in previous years, females pfedominated in;the
sampled éatch;l a sex ratio of 2.8 fo 1 in favour of females“wés-found"
for the one-sea-winter fisn and 7}5 to 1 for fhe two;seé—winﬁéf'fisha
Length measufements'and scale sampies‘for agé analysis wefe zlsc collected
during the:1973 fiéhing‘seasony buf the latter have'yet to be analyéed.
lowever, the length data suggest that the age composifion of the exploited
stock in 1973 was similar to that in 1972 and previoué years; ie that
one~sea-~winter salmon constituted nearly the ﬁhole of-the stock and
catch.

2. Countries of Crigin and Mixing of Stocks at West Greenland

The results of further investigations and analyses to measure the countries
of orign of the salmon stock at West Greenland, and their rates of mixing,

were examined by the Working Party. These comprised the anslysis of smolt

£

and adult salmon tag recaptures, and studies of blood serum, protein poly-

morpnism, scale characteristics and the parasite fsun

r

of salmon at West

W

Greenland and in home waters.



a) Smolt tag recaptures

11 Recaptures at West Greenland in 1972 of salmon tagged as wild and hatchery
rea:ed wil smolts in home waters are given in Tables 2 and 3 respectively,
along with those_in previous years (the figures in these tables»fo:
previous years, presented in earlier reports, have been revised in the
light of the most recent recapture data).

12. The Working Party noted in previous‘?eports large variations in recapture
rates at West Greenland from different smolt tagging experiments and con-
cluded that a more detailed evaluation of tag returns was needed. A
critical review of North fmerican and Eu:opean smolt‘tagging.experiments
has begun with a view to determining their relevance in determining .
stock origins and mixing at Creenland. Although not completed, preliminary
results are repo;ted,below.

(i) North America

1%2. A totsl of‘%3? separatewsmolt tagging experiments has been conducted in
Nofth Amefipé_since 1959. TFrom these, 53 were selected on the basis of
nunber of tagged salmon.recaptures (at least 15 salmon recaptqres) for
detailed analysis. In order to compare these experiments, in which large
variations in recapture rates occurred, the recaptures at West Greenland
were expressed as a percentage of tatal tags recaptured from salmon
(grilse recaptures were excluded) in all fisheries and from home river
escapements.v This_epabled direct comparison of a wide variety of experi-
menté using both wild_and hatchery smolts and eliminated the need to
accounf for the variable nature of tagging mortality and teg 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 sfocks were nbted, the diffefenees are not extreme in any one
vear, aud year to year fluctuations followed similar trends. The
proportion of tags recaptured in Greenland varied directly with the size
of the Greeﬁland caf;che

15. In order to exaunine the mixing of fish of different North Amevican

=]
=
=,
(O]
]
5

origins 1 Greenlzad, the expscted tag recaptures based on random

distribution in the 1972 total Greenland catch in three separate

[0}
2
e

Greenland areas was compared with the obscrv
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séparate North imerican area gZroups. TherNorth American groups
considered were USA, Miramichi and part—Quebeé (including Restigouche).
Recap%ures from tﬁé USA and Miramichi’groups were taken in gréater
frequeﬁéiesAin irea VI (Figure 1) than would be expected‘onrthe basis
df caféh figures and random &istribution>(p. <.601}. In adégéion,
thefé was a significant difference (p.‘<.01). between the Miﬁamichi
gréup and the US4 group in terms of the degree to which they departed
from the ratios expected onAﬁhé basis of catches. The Miramichi group
ddﬁtributed at about twice the rate in 4Area VI as did the USL group.

Bach of the three Horth American groups differed significantly

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

Greenland.

The expected frequencﬁ of occurrence in the Greenland fishery during
three time periods (fiugust, September and Cctober) was aléovexamined
for the three area groups described above. The expécte& frequencies
were czlculated on the basis of the non-Greenlandic dfift-.eﬁ fishery

in 1972 which represented about 33% of the total Greenland catch. 4ll

- .

three groups were taken at lower than expected freguencies during

-
by

jugust and high

er than expected freguencies during September(p. < ,001).

The individual groups exsmined did not differ significantly among them-

selves with respect to the expected time of recapture at West Greenland.

-
™h

The Jctober recaptures of US. and Miramichi sroups were taken at higher

&

than expected frequencies for that month (p. < .001).

L)

Smolt tagging experiments relevant to the West Greenland salmon fishery

‘have been carried out in Lurcve for z number ofvears. Since 1960, wild

] )

smolts have been tagged annually in appreciable numbers in Scdtiand?
England'and Wales and Norway, and more recently smaller numbérs in
Ireland, France, Iceland and Sweden.

During these years, the largest European contributions of salmon to the
Wesf Greenland fishery, on the evidence of tap recaptures, have been
from Scotland and England and Weles. TIn Scotland, 211 the emolt tagsing
experiments have been carried out on east coast rivers while in Bngland
and Wales most of the tagging wes done in rivers in the south and south-

west of the couniry. n recent vears a high tag recapture rate off

~

West Greenland has been reported from smelis tagged in = river in scuth-
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west Frange, but the overall French contribution to the West Greenland

fishery cannot be very large.

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

have been carried out over a number of years, the proportion of tags
recaptured at Greenland has, like socme 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 Greeniand catch for 1971,.-for instance,
the recapture rate of smolis tagged in 1970 was considerably lower than
theAcorresponding figure for the previous year, although the commercial
catcﬁ off Greenland was appreciably higher in 1971.

By comparing the expected tag recaptures based on random distribution in
the 1972 total Greenland catch with the observed data, it was 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.. 4 similar distribution was
found for a number of Scottish rivers.

Although large numbers of hatchery-resred smolts have been tagged in
some European countries during the same pericd the recapture rate of
these fish off West Greenland has been extremely low. Ixcept for
Scandinavian countries (especially Norwsy and Sweden) the recapture

rate in home waters has also been significantly lower than for wild
smolis. The recapture rate of hatchery-reared smolts in home waters,
particularly as grilse, in Norway and Sweden has been;@ighﬁ

b) Adult tageing at West Greenland

Ae reported last year, an Intermational Salmon Tagging Experiment was
conducted at West Greenland in the period 30 July to 16 October 1972,

A detailed report on it is in preparatién, but the results of analyses
of the recaptures obtained so far, relating to the home walters origin
and mixing of salmon &t West Creenlend, are summarised below.

4 total of 2,364 salmon were tagged ir the period 20 July to 16 Cctober
from five research vessels and eight commercial fishing vessels.

~

: expsriment up te 31 December 1977 are

1]

Reported recartures Ifrom thi:

}

r

given in the following table.
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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 L 76.5
Canada : 11 5.4
England & Wales 8 3.9
France .- 2 1.0
Ireland 7 R
- Scotland - - 18 9.3
Spain 1 0.5
Total 15% 52 100.0

These data show that of the total number of reported recaptures at West
Greenland, 153 were made during the 1972 fishing season and four during
the 1973 season. This was ir accordance with expectation from the observed
age composition of the exploited stock at West Greenland (see section 2),
wnich gompriséa mainly fish in their second sea-year, with a small pro~
vortion in their third sea-year.

As shown above,. the total number of recaptures outside Greenland in-
1973 was 48, 11 from Canzda, and 27 from Burope. Although it is -
possible that a.smell proportion of the fish recaptured in Turopean
coastal waters may have been intercepted en route to other home waters:
in view of the fact that earlier experiments have indicated a relatively
low level of exchange of adult fish as between, for example, Creat
Britain and Ireland and Great Britain and Norway, one can assume that
eachh of the recoveries in each European country represents z return

to the rivers of that country.

The proportions of North American and Eurcpean recaptures, 23% and

77% respectively, in the total home waters recaptures in 1973 are very
close to those found from the results of biochemical studies on salmon’

at West Greenland in 1972 (see Section 2.c). It must be borne in min

joN

however, that since the numbers of recaptures in home waters will be &
function of the exploitation rate in each country'’s fishery a direct
comparison of the proportions recaptured in each country may well not

vrovide a correct measure of the mixing rates of their szalmon at West

Greenland except where exploitation rates ére thie same, Too few data
are availsble on these rates in different countries for reliable adjust-
ments tc be made to ths recapture datsa.

In addition to the home waters recaptures in 197%, by 15 Merceh four

additional figh had been reczpiured zs three-sez-winter salmon

’\..lx
&
¥
N
0
]
i
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30,

31.

- widely.

. Tags were recaptured from the 1972 and earlier experiments at West

except Norway, Sweden, Iceland and the USSR.

the polymorphism of serum transferrins.

=)

o

one in Bngland and three in Scotland {(further home waters recaptures

may be taken;iﬁ:the home-&aters fisheries'in 1974 .
The home waters recaptures of salmon tégged at West Gréenland in
experiments conducted in the years 1965-1971, prior to the 1972
experiment, are given in Table 5. The combined recapfures from these
experiments show 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 23% for
the 1972 experiment. This suggests thét the composition of the stock

exploited at West Greenland (as regards country of origin) may vary

Greenland in each of the main European salmon producing countries

This is in conformity

with the smolt tag recapture data at West Greenland, reported
§reviously, and provides further evidence that salmon frem these
countries, especially Norway, constitute a very small part of the West

Greenland stock. The recaptures agzin confirm that the stock is- com-
posed principally of salmon originating from and, if surviving,

returning to Canada and the British Isles.

¢) Biochemical Studies

In a previous report (ICES Coop,bRes. Rep. No. 35) provisicnal results
were presented of Canzdian 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 Greenland stock was com-

posed of North American and Eurcpean salmon in aboult equal proportions.

‘Since that time new investigations have been undertaken in Canada, on

Results .cf 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 Iy
locums in honme

river salmon populations.

The results of
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suggest that the North American proportion was much higher in earlier
years; The results also su~vest that the contribution from &iffefent
salmon-producing regions in Burope and North fmerica also varies from

year to year; in 1970 there was a higher than usuval contribution from

SW BEnpgland, and in 1971 there was a larger than usual contribution from
g 3

© Labrador rivers.

- Pre liminary results of IEnglish investigations suggest that it may also

be possible to identify stocks of salmon on the basis of biochemical
differences in serum enzymes. Malate and lactate dehydrogenase and
vhosphohexose isomerase appear to be the most proﬂls ng in this regard.

d) Scale Studies”

4 discriminant function snalvsis based on two scale characters: vig:- width
of the first sea zone and the number of circuli in the first sea zone,
with a theoretical efficiency of 385.6% was applied to salmon scales

ea during utumn 19oq—?2

N

collected at West Greenland and the Labrador

“and Lebrador Sca during spring 1970-72. Estimates of the prdportions

of Horth American salmon at West Greenland were as follows: Ué¥ (1969),

(1970), 2265 (1971) and 35% (1972). The discrepancy between the

de

estimates from bicchemical and scale studies during 1971 is possibly due

to sampling error since no blood samples were collected from SQ_fiﬁh‘

‘taken in the northern area, for which there were scale samples and of

wvhich 82% were estimated from the scales to be of European origin.
Lstimates of the North imericen proportions in the Labrador Sea samples
during autumwere 506 (1969), 32%.(1970), 29% (1971) and 74¢.(1972).
Horth ‘fmerican proportioms in the Labrador Sea during spring .were

estimeted at 83% (1970), 89% (1971) and.72% (1972).

e) Parasite Studies

Analvsis of the §eries of observations on the parasite fauna of . salmon
in home waters in North fmerica and Burope show that none of the species
of parasites which had discontinuous geographic distributions were
abundant enough ﬁo.serve as bioclegical tags for estimating
portions of North iAmericen and Furopean salmon stocks off West
Greenland. Two species which were abundant enough for detailed

statistical analysis (Eubothrium crassum and inisskis simzlex) dis-

played too much geograghic and annual variations to be of any valus

in the study. Therefore, despite the discontinuvities observed,
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parasites nust be considered to be of little value in estimating the
proportions of major home waters salmon stocks ih:the West Greeniand
fishery. | |
£) Summery

The results of the dilferent investigations presented above suggest

that the proportions of North American and Buropean salmon making up

the West Greenland stock has varied widely during theperiodsince the

commencement of the fishery in the early 1960's. Although the estimate;
of their respeétive proportions in the étock are not the same from all
sources of data, %ﬁe o&erall results suggést that in the years 1970 and
>1972 the prénortlonsAof Nerth American 1“7:4.511 present ranged 50581b1y

from as low as 20% to as high as 50%. Evidence from smolt ages and
Lroﬁ home waters recaptures of 5almon tagged at VWest Greenlaﬁd suggest
that prior to 1970 this proportlonrmay'have been blghef tt an.SO‘}oo It
must be eﬂpha31sed that these estlmazes refer only toAﬁhe changes in
ﬁhe felative amounts of Nortﬁ American and European éalmon in the Weét
Greenland stock, and therefore do not ﬁecess “1;y re*‘lecT changes in

the absolute guantities from each region present in the SuOCk.

3. Assessments of Effects of West G*eenland Flsher on Home Waters
Stocks and Cztches ’

Previous assessments by the Working Party of the direct effects of the
West Greenland fishery on home water stocks and catches have been based
on estimating the changes in weight, through natural mortality and
growth, which would have occurred to the number of salmon in the West
Greenland catch had they not been caught there and, if surviving, had
returned to home waters in North -America or Burope as itwo or more -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 wasy therefore, necessary to use
lower and upper limiting values for this parameter, within which the

true value was considered to lie. Instantaneous natural mortality

rates of 0.01 and C.1 per month ”espe tively were used in the assess~

ment which, for a West Greenland catch of 2,000 tons, gave lower and

upper estimates of the losses in weight te¢ the combined North American

o

and Burcpean home waters stocks. supplying salmon to the exploited stock
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their combined catches of 650 and 1,600 metric tons respectively (ICES
Coop. Res. Rep., Nos. 8, 11 and 35).

These assessments were reviewed by the Working Party in the light of the.
latest data available at the present meeting, especially the recaptures

at West Greenland and in home waters of salmon tagged in the International
Tagging Experiment in 1972. An analysis of these recaptures was made
using a simulation model of the population of tagged fish (detzils-given

in Doc. No. 18). This gave g best estimate of the exploitation rate by

~the West Greenland fishery (i.e. the proportion of the salmon population

present -at the beginning of the West Greenland fishing season caught by

the fishery) in 1972 of 3%%. - Values of exploitation rate around this

level and lower and upper values of other parameters (see Table 6) were
then used in a further simulation study, giving estimates of home waters
catches of two or more sea-winter salmon and of the natural losses
between West Greenland and home waters (details of this simulation médel,
modified in the present report, are given in ICNAT Res. Doc. 71/72).

The results of these calculations, given in Table 6, show =z 13

@ range

of estimated natural loss rates for the different combinations of
parameters used in the analysis. However, the above estimate of
exploitation rate from the analysis of the tag recapture data, and the
available information on the other: perameters suggest that these éstimates
are not all equally likely. Tt -suggests that the estimates corrées~
ponding to a West Greenland exploitation rate of between 30 andf§5%9 an

increase in wéight between West Greenland and home waters of 5%, &

‘home waters exploitation rate of 60% and the proportion of the stock not

visithg West Greenland of 10-20% are in closest conformity with the
available facts. This indicates that the natural mortality rate between
West Greenland and home waters probably Iies in the range of 15-L0%.

Further support for these values was provided by the results of bhack

calculations of the West Greenland catch from a total home waters catch

of 3,000 .metric tons and a range of values of natural loss rate between

4]

West Greenland and home waters and of exploitation at West Greenlend.

32

They showed that a West Greenland exploitation rate of between 3C and

Lo and natural loss rates between about 15 and 40% provide a reasonable

£

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

observed recaptures at West Greenland in 1973 and in home waters in




1974 of fish tagged

teda

n the internmational experiment in 1972 are in keeping
with these values of parameters.

39. These values of natural loss rates between West CGreenland and nome waters
were therefore used to provide revised lower and upper limiting estimates
of the direct effects on home water stocks and catches for different
levels of .catch taken by the West Greenland fishery, using the game

-y :method. of estimation as in the earlier assessments referred to ¥a™"
paragraph. 36. - The results are shown graphically in Figure 2. “They
indicate that the West Greenland fishery causes losses in home 'waters
stocks and catches, which are directly proportional Lo the magnitude
of the West Greenland catch and that for a catch of 2,000 metric tons,
the approximate level-in -recent years, the estimsted loss to the total

.. :home.waters stock of two or more sea~winter salmon lies between 1,800
and 2,550 metric tons, and to the catch of all countries combined

.- between 1,080 and 1,530 metric tons. This range of lossés is con-~
siderably‘narrower than that estimeted previouslys

Lo, It is emphasized that thesé egtimates-of losses represent the
differences between the home waters stocks and catcheS’ofueaéh year:
class of -two or more sea-winter salmon in the presence of the West
Greenland fishery and what they wouldhave been in its absende. - They
therefore constitute only the immediate direct effects of the Weést
Greenland fishery and take no account of its possible longer-term
effects on smolt production and year class strength through decreases
in spawning stock size. As previously reported (ICES Coop. Res. Rep.

. Ho. 35) significant decreases-in spawning stock size and smolt production
have been observed in some river gystems in recent years, especizlly in
Canada, which might be due in part to exploitation at Westhz’eenlaﬁé5
but too few data azre available on these parameters in the home waters
stocks as a whole for these longer-term effécts to be assessed.

L1, Though it is not possible to assign the above home waters losses among
countries or river systems, the Working Party has in the past Zssigned

2

these between North imerica (mainly Canazda) and Furepe {mainly the

British Isles) on

he basis of evidence indicating a roughly equal

N

¢
N
<
!-

contribution to West Greenland from each ¢f these areas. However,
evidence presented. at this meeting indicates that the relative con-

+ 37 +- 3 B 1 Tal - T 7 3 = s 4 e S e = s - S e .
tribution to the West Greendand stock is variable frop sear fc vesy
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between North ‘merica and Burope. &As indicated inSect'ion’B.Q9 in
1972‘the estimated proportion‘preéent from ﬁorth Aﬁerica ranged from

a low of 20% (based on biochemical analysis of blood and on tag returns
from the International Tagging Bxperiment) to a high of 35% (based on
scale analysis). On this basis the estimated loss tp'the North fmerican
home waters catch of two or more sea~winter salmon in 1973 as a result

of the catch at West Greenland of 2,040 touns in 1972 was between 220

and 546 metric tons and that for the Furopean home waters catch was between
715 and 1,248 metric tons. It must beemphasized that the apportionment

of the losses between North fmerica znd Europe will vary from year to
vear ‘depending on the relative proportions of the salmon at West Greenland

originating from the two continents, which does not appear to be constant.

C. NCRWEGIZN SEA  FISEERY

1. Statistics of Fishery and Composition of Catches in Long Line
Fishery in Norwegian Sesz '

Lo, 1In 1973 the long-line fishery in the Norwegian Ses (outside Nofwegiaﬂ
fishery limits) was pursued principally by Norwegian and Danish vesSeis
in the area between latitvdes 68° and 73°N and between the Greenwiéh:
meridian and longitudes 20°%. The avea fished by Danish vessels is shown
in Figure 3. The fisﬁing area similar to the two previous seasons, i.e.
since the introduction of regulatory measures for the long-line fishery. The
regulation also involved a restriction of the fishing season to the period
6 May-30 June.

L3, Provisional catch statistics and the number of vessels participating in
the fishery in 1973 are given in Table 7, together with the 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 was some-
what larger than in 1971 and 1972 (488.and 515 metric tons respecfively),but
considerably smaller than in the years ilmmediately before the introduction of
closed season/area and other regulations in 19?1;

L, TEstimates of average catch-per-unit-effort, expressed as number of salmon
per 1,000 hooks, are given below for Danish vessels fishing in the:"openﬂ
fishing area between latitudes 68 and 74°H and longitudes O and 22°F in
¥ay and first half of June in each of the yvears 1969-73 (in the years
1971-7% wihen owing tc the closed season régulation.the fishery did not

open until 6 May, the catch-per-unit-effort in the period 1-5 May was




L5,

kg,

-1

i

=

assumed to be the same as in the following week, 6-10 May), Figures in

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

Period

Year 1 =31 May . 1 ~-.15 June

1969 bh{(17,378)  28(k,721). ‘ e
1970 41(10,791)  17( 257)
1971 . 40(23,285)  26(6,584)
1972 ha(31,337)  30(6,814)
1973 80(28,139)  48(5,555

‘These data show that in 1973 the catch-per-unit-effort was 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 vessels taking
part in the fishery. Unnsually favourable weather conditions for long-
lining in May-June 1973 contributed to the high catch rates but they
probably also reflect a higher sﬁockiabundancé in 1873,

The catch taken in the 16ng—line'fisﬁéfy in 1973 consisted principaiiy
(aboutZSE%) of two-sea-winter salmon; one sea winter fish constituted
about 124 of the cgiph, Thesg data are.inrqqnfqrmity with those of
prefious years and indicate that the effects of the long-line fishery

on the numbers and weight of salmon returning tc home waters are

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

_stock.

~

2. Origin and Déstination of Salmon in Norwegizn Sea Stock

Further recaptures in the long-line fishery in 1973 of salmon tagged
as smolis in Np:wegian rivers (given in Tubles 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 sﬁock exploited in the Norwegian
Sea was composed of fish originating and returning to rivers in Norway,
and, to =a smaller extent, the USSR.  The cqmpoggnﬁ of USSR-salmen in
,

ightly larger than reflected by the

}.‘,J

the Norwegian Sea may however be s
proportion of recaptures in USSR home waters of salmon tagged in the

sea, as the rate of exploitation in the home water fishery is probably.higher

in Norway than in the USSR. No smolis tagged in other major Zurocpean
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numbers of recaptures st West Greenland of salmon tagged as smoli in
Norwegian rivers (Tables 2 and 3) suggest that most of the salmon
returning to Norwegian and USSR rivers as two-sea-winter fish have a
different sea distribution in their second sea-year to those returning
to other major Eurcopean salmen producing countries and that therefore
the effects of the Norwegian Sea long-line fishery will be confined -
mainly to the Norwegian, USSR, and possibiy also to a limited extent,

the Swedish west coast stocks.

3, Assessment of Effects of Norwegian Sea Fighery on Home Waters
Stocks and Catches

In previous years the assessment of the direct effect of the long-line
fishery off Norway on home water catches was approached, using daﬁakon
the increase in weight of the fish from the pefiod of'peakvfishing off-
shore to the period of peak fishing in Norwegian coastal watefs and on
the proportion of the fish present in the fished area which, if not
caught there, would subsequently be caught in the home waters fishery.
Cn this basis it was concluded that the long-line fishery caused & loss
to the total weight of fish retﬁrning to home waters which was approxi-
métély equal to the magnitude of the long-line catch. UNew information
for 1973 on the growth between 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 gquantity of
salmon returning‘to home waters (mainly in Norway), compared with what
it would have been in the absence of that fishery. The corresponding
losses to the home waters catches is estimated at between 275 and 410
metric tons (using lower and upper values of home—wateré'exploitation
rates of 0.5 and 0.75 respectively.

Lk, ZLong-Line Fishing at the Faroes

In a2ddition to the main long-line fishery in the Norwegian Sea, in May-
June 1973 a catch of 28 metric tons was taken by five Faroese long-
line vessels fishing in the vicnity of the Faroe Islands (fishing area

Enk1
Py

shown in Tigure 2). This was a larger catch from this srea than in
previous years. The average weight of the salmon in the catch indicates

that it was comprised mainly of two-or-more-sea-winter salmon. This

N

™
5

pe

is in contrast with a resesrch catch nade

[

n Faroese waters

m At T Mavw
I APrii-vay

N

- - .- F S ~ - . .y
which consisted meinly (o5k) of 1=zea winter fish, as was the case with
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52

5

research catches made iz previous years.

The recapture of a fish tegged as a smolt in Sweden was reported from
the commercial catch and one tagged as a swmolt in Norway was répof%ed
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 Sweden (west coast), 4 in Scotland, 1 in
Ireland and 1 in Icelamnd).

As shown in Table §, a further 280 salmon were tagged from a research
vessel catch at the Farces in April-May 1973. Of these, 11 were sub-
sequently recaptured in home waters (5 in Norway, 1 in Engiand, 3 in
Scotland and 2 in Ire}ggd). These data provide additionai evidence
to that reporﬁed previoﬁsiy that the salmon stock in the Farces area

is of mixed origin and subsequent destination.

D. HOME WATERS FISHERIES

Provisional catch statistics for the home waters salmon fisheries in

1973, and those for the years 1960-12972, are given in Table 103 - data

on catch-per-unit-effort.are given in Table 11. TFeatures of the fisheries
and expleited stocks in each of the main salmon producing countries are
summarised below.

a) Canada

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. Caiches in Quebec and the Maritimes were

low due to a commercial fishing ban in the most productive fiéhing areas
of New Brunswick and Quebec, including the Miramichi, Restigouche and

St. John rivers. In areas where the commgpciai fishing ban was in

effect, spawning escapements of early-run large salmon decreased

slightly below the 1972 level. However, the late-run of large salmon to the
Miramichi increased over the 1972 level but was still much below the
1954~60 average. Spawning escapements into the Miramichi, Restigouche

and St John river systems are still well below those believed fo be

necessary for adeguate ssading of tue rivers.
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b) Scotland

Sh, The provisional statistics fqr 1973 indicate that~ﬁhe catches 5f both
grilse and salmon were larger:thanvin 1972. The grilse catc?, at 824'
metric. tons, was the highest since the peak grilse year 1969, wh%le
thevgalmochatch, at 1,103 metric tons, was the highest since 196777
Thekcombiged grilse and salmon catch, at 1,927 metric tons, was alsq
the highest since 1969.

55, An analysis of Scottish grilse and salmon catch statistics in the period
from 1952 (presented in Doc. No. 1) showed a significant upward trend in
the annual catch of grilse during the pericd, which reached peaks in
P1967 and 1969, while salmon catches fluctuated annually withou£ trend,
although they declined from 1967-71. 4s a result of the increase in
grilse catcb, there was a significant upward trgnd in the copbingd grilse
anq salmqnicatches‘and in the grilse/salmon ratio during this period.

g

56. Monthly catch data during this period show that there has been =

significant decrease in the catches of salmon in the "spring” fishery

(February-ipril) but an increase in the "summer” {(July-September) fishery.
Wiile the average weight of salmon has not varied significantly during
= . = (= J &

the period, that of grilse has increased.

¢) England and Wrles

Ul

7. The total §almon and grilse catcu for the 1973 season in ¥ngland and
Waleglamggnted to approximately.ﬁSB metric tons which was 11 tqns more
than in 1972. &s in previous yeers, a 1arﬂe_propoytion of the totai
catch was taken by nets in the northeast of England. With this‘north—
east contribution excluded, the net catch for the remainder of'ﬁnélénd
and Wales changed very little in the years 1962 to 1973. The angling
catch, however, was considerably>reduced from 1968 onwards, which may
be due, at least in part, to the advent of UDHN disease,

58. in estimate of the proportions of grilée and salmén in the cgtphesAhas

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

1971 to 1973 have been fairly constant with ratios (by weight) varying

¥
~

hetween 2.% and 2.7 to 1 in Tavour of salmon. Jowever, in 1970 the

grilse catch increased to an extent such that the proporiion of salmen

to

)

rilse was reduced 1.4 to 1. It must be emphasized, however, that

the estimates avre very approximate for all vears so that only well-

roportion could be reported with

N

marked chaonges in the

N
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i
0
0}
!
]
0
;«l
2]
(o]
=3
Lol

any degree of reliability.
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Cafdhes in.1973"showed a fﬁr ther increase of 12} metric tons overithose
for 1972, and +n15 was reLlectéd in both the salmon and grilse c;tcaes.
The increasexwas 22% for salmon and 4% for grilse° ‘The peak of the rﬁq
of grllse was in June alLos*vbhEe;;weeké earlier than in a numﬁé; of
préviéusfyeaéé;: The coaotal drth—nets had the nlghe5u recorded-cath

to date and this was attributed to the fact that grilse were moré abundant
inﬁcoéstal waﬁefé then hitherto. The estuarine nets;howegef, shoﬁedra B
réduétioﬁ in catch éﬁd this could be attributed fo.a decreése in effort
and to operr tional &ifficulties ow1ng to hlgh water whlca prev & during
most éf;theffishing Sesson. The escapement into fresh watér in.mosf sreas
was‘also'considefed té be above average, 5ased on counts in a number of
ri?ef“é§3teﬁs. Lccurate statistics of rod catches are diff cult £o
ob*alv o t on the best information ava ‘1ablé fhe* peaf to have beén

less in 1973 than in 1972.

e) Nofthernrlrelana'

The 19/3 commerc1al catch of salmon and grllse whlcH includes 50% of

1

ne T“oﬂ.e catcn, fell to 182 met ic ‘cons.B compared with 232 netrlc tons

(54

for 1972 and with the 10 year verage of 292 metric tons. The catch
was almost entirely grilse, the salmon element not exceed*ng 10% of
the total. mhe dacreased cétch in ’107Z was due”to the contlnulng
redﬁéﬁiéﬁ in the Foyle catch and poor catches in the Rivers Bann and
Busd.. Céastai fixea hef caﬁcﬁes wére?ihoweﬁef, gooé.

) horwa{ | | |

In the yearc 1967—1970 the Norwevlan honme maters catcn dropped from
1,960 tons in 1967 to 1,170 tons iﬁ'1970.>‘1n 1971 it increased
slightly and in 1972 by as much as about éGOvtonsg from f,ZOS in 1971
to 1,568 tons in 1972. The provisional stafigtics for 1973 indicate
further substantiél increase tO'ﬁ%735 toﬁégr This increase of about
170 tons seems to be due mainly to a larger component of twe-sea-
wintéf fish iﬁ the stocks and improved‘catches in the rivers. The
grilse catéhes were at zbout the same level in 1973 as in the previous
year. The drift-net catches, however, decreased by some 30 tons from
those taken in 1972. The catceh per.bag net decreased slightlyv, from

158 ke per net ir 1072 Zn 157 o 2e Q77




62. In summary, the totsl {(grilse + salmon) catches in the main home waters

fisheries on both sides of the North Atlantic were appreciably larger

in 1973 than in 1972. OCUnly in Northern Irelznd, where the catches

consist almost entirely of grilse, was the total catch appreciably

h

lower than in 1972 (although statistics o 1973 catches are not avail-
able for Iceland and USSR). In most countries for which the grilse
and salmon catches are recorded separately, the cztches of both the

grilse and salmon components increased in 19793, but the increase in

salmon catch was particularly marked in Canada, Norway and Scotland.

E. PREPARATION OF SCIENTIFIC REPORT ON INTERWATIONAL TAGGING EXPERIMENT

63. The Working Party considered furthéf and endofsed the proviéioﬁél nlans
drawn up ac its»last meeting for the prepaféfion of a'détaiied scientific
publication on fhe interﬁational West Greeniand tagging expefiméﬁt'ihA197é
and other associzted investigations, inclﬁding the assessment work.-AThe )
Working Party noted that sufficient money remeins in the tagging fund to
meet the cost of 200-250 pages and it recommends that it be issued as a
specizal wvolume df the ICE3 Rapports et Proces Verbaux.

6Lk, The mzin topics to be included in ﬁhe publication, and the authors of
the contributions on thewm wers decided. It was sgreed that these should
inelude a survey by the ICES Hydrographic Office of the hydrographic
situation in the VWest Greenland arez in 1872 in comparison with previous
years, a summary of which was presented at the Working Party meeting
(Document Ko. 37). This showed that surface temperatures in 1972 were
low, as in recent vears, and that there was a marked change in the

depth of the homozenous water layer (mixed layer depth) at the end of

n catch-per-unit-effort

=0

August, which coincided with a sharp decreass
in the offshore drift-net fishsry.
65. Mr Horsted, Dr May and Mr Parrish were appointed to form an editorial
group Jor the —uhlicziion., 1L wes agreed that the group, in consultation
with members of the Working Perty should also consicder the preparation

of 2 brief po the Working Party's work for puklication
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¥. TUTIRE RESEARCH
The Working Party endorsed thé recommendations made in its 1973 Report
(ICNAF Summ. Doc. 73/7) on research priorities relating to the assessment
of the effects of the high seas fisheries on home waters stocks and
catches. Cf particular importance in this respect are the following:-
(a) the measurement of exploitation rates in home waters
fisheries.
(v) the relationship between stbék gize and recruitment and
the genetic and other factors governing the productioh of
grilse and salmon.
(¢) the identification of unit stocks and their rates of mixing
in the sez fishing areas.
The Working Party recommends that results of research on these problems

be reported at the anmnusl meetings of ICES and ICHAT.

G. NEXT MEETING
The Working Party agreed that unless some specific requests for further
scientific information and advice relating to its msin remit arise at
the forthcoming meetings of ICNAF or ICES, it wogld be unnecessary for .

it to meet in the coming year.




Table 1.

Drift Net

Year  Norway Foroes
1960 Q 0
1961 0 0
1962 0 0
1963 0 0
1964 0 0
1965 -2 36
1966 32 87
1967 78 155
1968 138. 134
1969 250 215
1970 270 259
1971 350 255
1972 175 140
1973° 212 164

-22 -

Sweden Penmark
0 0
0 0
0 C
0 0
G 0
0 0
0 0
0 85
X 272

30 355
8 358
Y 645
0 5401
0 385

Gill Net and Drift Net

.a;
Greenland

€0

2L).

466
1539
825
1251
1283
579

1360( 385)%

124

1449
1320

1574

a - Tigures not available, but catch is known to be less than Faroes
= 3

b -~ Provisional

- Including

vessels in the northern Labrader Sea early in 1970.

& - Up to 1968, gill net only, after 1968 gill net and drift net.

metric tons caught on long-line by one of two Greenland

Total

The figures

in brackets for the 19569 catch are an estirate of the minimum drift net catch,

Country

Scetland

i

Number of natural {wild) smolts tagged in the years 1963-1973 and
recaptured in West Greenland and in other areas, including home vaters,
up to March 197L.  Figures in brackets are returns per thousand tagged.
(0 = No smolts tagged, or no recapiures made; - = no information available).
Recaptures
z?ar-of EuTber fest Creenland Norwegi%n A1l Other Areas Grand
lageing Lagzed Sea and Grilse Salmon Total Iotel
Faroces .
1963 5,850 11(1.9) 0 70 20(3.5) 90 104
19864 15,013 5(C.6) 0 20l 72{4.8) 276 285
1965 16,485 73( 4. 1) 0 175 193(11.7) 368 ki
1966 9,509 25(2.63 0 120 105(14.0) 225 250
1967 17,80% 17(1.0) o 121 167(9.4) 288 305
1968  55,78L 132(2. 1) 0 1,216 425(7.6) 1,661 1,773
1965 42,879 85(2.0) 0 376 183(4.3) 559  6hL
1970 37,12L 168(4.5) 0 313 151(4.1) 46k 632
1971 45,56k 100{2.2) 0 118 139(3.1) 557 657
1972 23,752 19(0.8) 0 204 - 201 220
1973 17,308 - - - - - -
1963 10,998 10{0.9) 0 172 92(8.L) 264  27L
1961, 8,200 6(0.7) 0 140 g6{7.2) 176 182
1965 9,238 1001.1) 0 7 L9{5.3) 422 132
1966 15,406 20(1.9) 0 280 39(2.5) 319 L9
1967 24,002 23(4.1) 48 169 74(3.4) 250 264
1568 15,695 16{1.0) 0 127 z3(2.1) 480 176
1969 15,958 51(3.2; o, 217 55{3.4, 27 323
1970 32,071 152( 4. 7) 2" 560 176(5.6) 73 B88
1977 20,706 137(6.6) 2" 515 216{10.L)  33¢ 970
1972 19,883 <5 6.9) 0 757 - 757 29
972 26,9k5 - - - - ~ -




Taeble 2 (Continued)

Country

England and
Wales

A,

=t
=1

.

LQTway

Iceland

Ireland

Year of

)

(WA}
§

Recaptu

Norwegian

Number west Greenland  Sea and
Tagging . Tagged e Farges
1963 9,485 8(0.8) 0
196l 17,105 70(0.6) 0
1965 5,873 12(2.0) 0
1966 3,219 5(1.6) 0
1967 1,117 10{ 2.4 0
1968 5,789 214 1) 0
1969 8,515 19{5.8) 0
1970 7,304 28(3.8) 0
1971 5,680 20(3.5} 0
1972 2,173 7(2.8) °
1973 2,680 - ' -
1963 7 0 0
1964 4,485 G o .
1965 2,178 0 0
1966 1,362 0 2
1967 3,631 0 b
1968 3,562 0 3
1963 4,273 3(0.7) 3
1970 7,602 3(0.4) L
1974 5,573 0 >
1972 Lo bL5 - 8
1973 5,500 - 2
1963 63 0 o)
1964 63 0 0
1965 8 C 0
1966 83 0 0
1967 15k 0 o
1968 59 0 -0
1969 15" 0 ©
1570 16 0 -
1968, - 606 0 0
1969 0 0 0
1970 1,403 5(3.6) 0
1971 0 0 0
1972 0 -0 0
1973 0 o o
1969 885 0 8
1973 100 - -
1969 500 0 0
1969 2,089 45(7.1) Y
1970 3,968 27(6.8) 0
1971 . 4,702 10(2.1) 0
1972 1,983 ° 0
1973 3,903 - -
1970 : iiﬁg 7(45.2) 0
1971 136, 0 ©
1973 21" - -
X)including some Tish from unknown localities,

Ires

A1l Other Areas

Crend
Grilse Salmon Total Total
15 38(%.0) 53 &1
30 97(5.7) 127 137
35 57(9.7) 92 4104
28 37(11.5) 65 70
23 6(13.6) 79 89
IS 51(8.8) 95 119
35 31(4 .8} 76 125
29 29(%.0) 58 . 8
30 16(2.8) L6 66
10 - 10 17
0 a{r1.2)  u i
67 26(47.5) 93 93
L0 18(8.3) 58 58
27 16(11.7) L3 .. L5
59 26(7.2) 5 93
106 24(5.,9} 127, A3L
83 30(7.0) 113 121
23k 93(12.2) 327 337
349 62(14.1) 384 336
323 - 3237 331
2 Q - : 2
0 1(15.9) 1
0 0 0
0 2(25.0) -2
2 1(8.5) 3
1 1(17.0) 2
0 8] G
21 0] 24 24
O 0 0. O
1 (0.7} 2 7
C G ¢! C
0 0 0 S
0 0 0 o
&2 16(18.0) 85 35
0 0 D N
0 4{1.9) Loo4S
3 13(3.3) 16 B3
0 5(1.1) 5 45
0 - - .
0 0 7 7
0 - G i
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Table 3. Number of hatchery-reared smolts tagged in the years 1963-197% ang

recaptured in West Greenland snd in other areas, including home waters,

up teo March 1974, Figures in brackets are returns per thousand tagged.
(0 = Nc smolts tagged, or no recagtures made; - = no informztion zvailable).

Recagtures

. ‘ ‘ Norwegian e e
Year of HNumber . fee - pw e All Other Arssas-. Grand
Country Tagring Tagced ‘Zest Creenfand ;;ioiga Grilse Salmon Total Total
Canada 1563 7,332 4{0.5) 0 133 32(L.by 165 169
: 1964 46,859 2(0.2) 0 104 85(4.8) 4186 195
1965 45,988 67(1.5) 0 379 225(4.9)  60h 671
1966 70,875 70{4.0) 0 2383 30t{4.3) 539 £09
1967 112,288 £8(0,6) 0 278 222(2.0) 506 57
1968 113,368 190(4.7) 0 315 320(2.8) 635 825
1963 137,832 260(1.9), 0 377 237(4.7) 61 874
1970 181,962 216(1.2) 0 293 98{(0.5) 391 610
1971 200,689 133(0.7) 0 171 188(0.9) 359 492
1972 242,768 106(0.5) 0 294 - 295 00
1973 143,440 - - - - - -
Scotland 1963 6,750 o 0 3 3(0,4) S 6
1961, 3,000 0 o 7 7(2.3) 1l 1L
1965 3,000 e 0 19 0 19 19
1966 8,000 1(0.1) 0 13 1(0.5) 17 18
1567 1,451 0 0 1 0 1 1
1968 5,335 0 o L 3(0.6) 7 7
1969 3,694 0 0, 1 2(0.5) 3 3
1970 7,835 9(1.1) 2 35 10(4.3) 45 56
197 5,247 2(0.4) 0 39 w(2.7) 53 55
1972 12,968 2(0.2) C 36 - 36 38
1573 7,500 - - - - - -
Engiand and 1963 1,270 1(0.5) 0 0 0 0 1
Wales 1964 0 -0 0 0 0 0 0
1965 0 0 0 0 0 0 0
1966 9,668 0 0 0 1(0 1) 4 1
1967 18,522 o 0 0 1(0.4) 4 g
1968 28,265 L{0.1) 0 L 5(0.2) 9 13
1962 7,420 3(0.4) 0 L 0 Iy 7
197 L, 493 3(0.7) 0 1 3(0.7) L 7
1974 12,030 ole.7) 0 8 5(0.4) 13 22
1972 11,461 17(1.5) 0 3l - 3. LS
1973 5,826 - - - - - -
Norway 1963 10,999 0 1 88 95(8.6) 183 181,
1564 g,182 0 1 135 27(s.5) 222 223
1965 8,071 0 13 71 33(k.1) 104 417
1966 13,812 0 29 503 - 145(10.5) 5483 93,
1967 18,393 2(0.4) 50 223 81(h.L) 310 386,
1966 12,983 0 N 174 103(7.9) 274 3h3_
1569 18,967 5{0.2) - 38 138 68(L.0} 206 2600
1970 18,673 2(0.1) 15 187 110(5.9) 297 3217
1971 16,777 3(0.2) 19 189 71(4.2) 260 28¢
1572 22,472 1(<0.1) 24 269 - 265 291
1973 25,550 - - - - - -

/continued




Teble 3 (Continue&},

Recag'tures

N orwegian

Year of Number .- N ther A
Lountry Tag giz = T:z;zd West Greenland Sea and 411 0 "hef Ar ges _ TGrani
SR T T 7T Faroes ‘GrilselﬁSalmbn;i~JgTotalg'rgfgi

Tceland 1966 8,367 (0.1) 1(0.1) 65 1(1.7) 80

1 82
1967 10,061 0 o - 2h . 6(0.8) 30 - 30
1968 . 9,985 0 0 L5 0 ... 45 45
1969 7,586 - 0 0 26 . 10{4.3) 256 256
1970 . 10,01%4 0 0 1 - - 1
1971 11,087 0 0 0 - - -
N.Ireland . 1973 = =~ 275 ~ _ - - - -
Irelend . 1966 . 15,000 0 0 0 o 0 0
. 1967 5,000 1(0.2) 0 1. 0 1 2
1968 220 0 a 1 0 4 1
1969 7,494 2(0.3) 0 22 2(0.3) 24 26
1970 4,788 o 1 14 0 14 42
1971 2,281 o 0 1 0 1 1
1972 0 0 0 0 0 0 0
1973 - 2,922 - - - - - -
Sweden 1966 11,181 7(0.86) 1 690 193(147.2) 883 891
1967 4,999 1(0.2; i 36k 62(12.4) LeB 431
1968 . 1,798 1(0.2, 1 586 - 37(7.7) 623 &25
1969 75381 4(0.5) 3 565 £3(5.8) 508 15
1970 5,000 7{1.4) 1 345 30(6.0) 375 383
1971 55997, £(0.8) 0 1 7(1.4) 348 352
1972 4,000 0 1 138 - 13 139
1973 1,509 - - - - - -
U.S.A. 1966 82,250 39(0.4) 0 69 168(2.0) 237 276
1967 80,717 1 0 12 10{0.1) 22 23
1968 73,730 7{0.1) 0 9 ,1220.2} 21 28
1969 . 73,415 65(0.9) 0 32 79(1.1) 114 176
1970 47,835 LOL{ 8.4) 0 55 285(6.0) 340 7uh
1574 29,500 7(2.9) 0 12 181{6.1) 193 280
1972 52,535 88(1.7) 0 29 - 29 147
1973 38,045 - - - - - -
Denmark 1965 1,880 0 9] i 2(1.4) 3 3
1966 4,270 0 3 19 yo(14.5) 66 69
1967 2,696 . 0 1 13 H3.3) 23 24
1968 5,98k 1(0.2) 1 36 1(0.2) 36 38
1969 3,837 0 0 3 0 5 5
1970 1,376 0 o 0 0 ¢ o
1973 2,97 - - - - - -
U.S.5.R. 1969 600 - - - - - - -
France 197 545 0 0 o 0 0 0
1571 326 0 o 0 0 0 2
1972 L, LES 0 o 0 - - -
1973 18,157 - - - - - -
1)

reared in Norway, were released in the River Lsirzn,

In addition 1200 smolts,
& tures have so far been reporied,

Trom whicn 12 grilss re

eI
jul
ce]
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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 informstion available)

- Country Winte? of Eumber . Recaptures In Year of
Tageing t2gg%d | ¢rcenland ! Other Areas | Total Tagging
Canada® 1962-63 | 653 2 65 67 219
19636 |1 518 0 91 94 588
1964-65 1 995 1 042 143 L84
1965-66 | 7 169 0 651 651, 1 879
1966-67 | 7 510 1 589 650 958
1967-68 | 3 706 2 288 290 650
1968-69 | 3 848 5 86 91 526
1969-7C L 726 9 145 154 599
1970-71 5 392 22 308 330 780
1974-72 | 5 166 10 375 385 824
1972-73 6 932 16 165 182 1 08
1973-74 | 7 758 - - - 1 362
England 1962-63 159 1 12 13
and Wales 1963-64 185 2 10 12
(River Axe 1964-65 18] 1 14 12
Only) 1965-66 1092 1 7 8
1966-67 178° 1 14 12
1G67-568 188 2 6 8
1968-69 31 0 3 3
1969-70 143 0 12 12
1970~71 7 0 0 0
4974~72 23 0 1 4
1972-73 10 0 0 0
197374 12 - - -
Faroes 1563~73 103 0 8 8
1975=7h 11 - - -
Tceland 1962-63 114 o 1 10
19636l 167 0 9 9
1964-65 154 0 5 5
1G65-£6 357 O 15 15
1566-67 - 745 0 75 75
1967~68 L2 0 7 17
1968-69 369 0 19 19
1969-70 314 0 24 21
197C-71 785 0 105 105
N, Ireland 1972-73 102 0 8 8
Treland 1962-53 2 28k 2 31 33
1963-6L | 2 351 2 70 72
1964-65 2 895 2 3k 36
1965-66 | 2 972 1 10 44
1966~57 3175 C 77 77
1967-68 | 1 03k o} 2k 24
1968-69 498 0 10 10
1969-70 1 088 0 8 28
1970-71 r77 ¢ 39 39
197172 209 0 15 15
1972-73 5LC K 56 59




Table L (Continued)

Country YWinter of Number Recaptures In Year of
.. sgoin . - - - g T .
Tegeing Tagged Greenland Other Areas Total ageing
Scotland 1962-63 L13 4 2 z

1963-6L 1 3L | -0, 2 2 §
1968465 233 0 & 6
1965-66 1 376 L 19 23
1966~67 901 3 ' 180 24
196768 117 G 54 3
1968-69 152 o 1- 1
196570 ;:435 0 4 4
1970-71 -7 O 4 1
1971-72 .5k 0 1 1
1972-73% 0 o ¢, G

1973-7% | - 0O - - -

USA™- 1962-£3 151 1 13 14

‘ 19636l 123 - 4 10 11
1964L~55 160 ¢l 23 23
1965-56 RS 2 16 18
1966-67 578 5 75 80
165768 340 5 56 &4
1968-65 218 1 16 17
196970 245 4 1 13
1G70~-71 400 2 i3 15
197172 2L0 2 S 8
1972-73 WED 8 12 20
197574 225 - - -

USSR 1968-69 566 0 10 10

1969-70 1 147 0 8] 0 %

Ascending adults and fish tagged from coastal fisheries
are included in the totals tagged for the corresponding
winter (i.e. those tagged in 1962 are included under
1962-63, those tagged in 1963 under 1963-64 etec. ),

ot
i

In addition, 18C kelts were tagged by the Dee and Clwyd
River Authority in 1965-66 and 291 kelts in 1965~57. No
recaptures were reported from the first experiment and
two {from *Other ireas'®) from the second. '
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_Table 8 Recaptures of sglmon tagged in the long-line fishery in the
Norwegian Sea (o Harch 1974) ‘

Becaptures
Year TWumbex Year Eome Water

Tagged Temged  Becaptuyed Norwegian Sea Norway U,S.S5.R. Tolal

1948 238 1268 g - 5 5 5

: 1969 o s 1 3

Total o 5 1 6

1969 932 1969 ‘5 49 6 60

1970 2 13 2 +7

171 it 2 0 2

, Total 7 64 & 79

1970 1,118 1970 10 118 9 137

1971 2 10 3 15

1972 4 7 0 8

1973 0 o 1 1

: Total 13 135 13 161

971 1,824 1971 4 135 17 156

' 1972 3 22 5 1

1973 g 4 o 5

Total 8 161 23 192

1972 795 1972 3 45 16 64

1973 o 9 4 13

Total 3 54 20 77

Table 9§  Recapiures of fith tagged in Faroces @a%ers to ¥arch 1974

Year Numbez Fecapbtures ' » ¥Yest

Tagged Tagged Norwey Englend = Scotland  Ireland U.S.S.R. Greenland

1969 T4 1 0 2 0 0 0
1970 233 2 1 5 3 1 1
1971 359 4 1 8 2 0 1
13972 307 1 2 4 5 & 1
1e72 280 S 1 3 2 C 0
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of gear throughout open seasons for each type.

or 200 fathoms of drift net, as defined in FRB Tech.Rep.No.29.

Salmon and grllse per net.

Table 11. Estimates of caiches per unit effort for some home water fisheries. 1960 - 1573,
Canadas Ireland Foyle Area | Northern Ireland
Yo (Drift Nets | Trap | Drift | (Open Sea  |@Licences)C| (Sea Drift | Bag Nets® Fixed Draft
8T land Traps)® | Netsh | NetsP | Drift Nets)P| 1bs Nets)P - " (1bs) NetsP
1bs (Numbers) (Numbers) (1vs)
1960 169 225 - 950 104 - -
1561 159 224 171030 - - -
1962 178 563 2 210 297 - -
1963 193 456 .1 940 334 .. - -

- 1964 266 430 ~1 720 392 - - -
1965 262 520 1 700 361 - -
1966 245 516 1 250 375 - -
1967 300 133 1 650 524 - -
1968 183 552 1 650 482 1 462 2 675
1969 159 491 2 077 404 4 .632 1 842
1970 153 13,3 85.9 422 1 899 565 4 269 2 460
1971 80 8.4 50.2 420 1 683 353 3 306 4 529
1972 - - 353 11 662 344 3 684 2 229
1973 i 350 - 1 815 308 4 564 2 320

Norway“ England and Walss . Scotland
Yoar (Bag Nets) Drift Nets {(Fixed (et and
kg NE Area8 Engines)® Coble)f
(numbers) (numbers) (Numbers )

Salmon | Grilse Salmon | Grilse | Salmon | Grilse
1960 172  84.8 79.8 4 12.8 | 20.3 84.1 74"
1961 158 . B4.3% 46.1 12.3% 17.2 60.9 61l.4
1962 175 T G2.8 75.5 14.8 | 29.6 83.6 134.9
1963 177 49.4 42.7 15.6 21.8 109.3 62.3
1964 195 52.6 58.0 23,2 35.6 98.6 11%.8
1965 172 83.6 CA7.9 17.8 26.6 84.0 99.0
1966 154 66.6 .58.9 19.4 30.4 | 95.0 | 104.0
1967 154 110.5 50.5 21.6 49.9 130.2 | 170.4
1968 129 - - 17.3 29.8 97.9 92.4
1969 137 134.5 166.5 15.9 49.7 123.4 194.5-
1970 117 170.3 245.3 12.3 35.2 98.9 137.5
1971 116 84.1 83.4 11.6 39.G" 69.5 118.4
1672 158 13%8.3 152.1 17.0 38.6 129.7 138.0
1973 1513 162.0 150.0 - - - -
a - Miramichi area, salmon only. Average of mean monthly catch/unit effort for both types

Units of effort taken as 1 trap net

Pounds salmon and grllse per licence (for drift nets, draft nets and other commercial

metnod@.

Salmon and grilse pef bag net.

Catch per net per month.

Catch per crew per month.

Catch per net licence issued.

Miramichi area, salmon only, pounds/unit day.

Local fishery closed in 1972;

Provisional.

see footnote a.
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The‘témpefature of the waters off West Greénland

during the Salmon Tagging Experiment;in"1972;




Fig.1 CHART SHOWING ICNAF DIVISIONS AND FISHING
AREAS (I—¥T} USED IN ANALYSIS OF SALMON
FISHERY DATA | |
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Fig2 ESTIMATED LOSSES (meiric fons) TO HOME WATERS
STOCKS AND CATCH OF 2 or MORE SEAWINTER SALMON
DUE TO CATCHES AT WEST GREENLAND
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Fig 3 CHART SHOWING AREA FISHED BY DANISH
VESSELS IN NORWEGIAN SEA AND BY FAROESE
VESSELS [N VICINITY OF FAROCE ISLANDS

IN 1973
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