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A. Material and Methods. 

The Internat10nal Salmon Tagging Experiment took place at West Greenla~d 

in August-October, 197~. 1~ vessels took part in the experLment (8 commercial 

and 5 research vessels). 

Tags used were made of yellow l~nated plastiC, measuring 15x5xO.8 om· 

and bore on one side a serial number preceded by the letter X, and in 

English the instruction, "state "here, when and how caught". The other 

side carried a. message "Return to ICES, 2920 CHL, Denmark, Rewa.rd ll • The 

attachment of tags were a 2-part modified Carl~n type, using annealed 

stainless steel wire of 0.4 mm diameter. 
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A~ 'I. Taggi,Hg. 

The total number of sal!:nOl1 tagged j.n the experiment is 2364. Table 1 

shows for each ve8f1el the ntUlll.'IC'r 0:1." salmon tagged by categories (G=gooc1, 

F::;::f'air, P:;.::poor) (~riteria for rating the condition were as follows: 

Good _ minor scale lUS8 (gellerally 10% Or' less but up to 20% 
if fish is very lively), fish lively and hard to handle, 
swims away quickly after tagging. 

Ii'o.:Lr _ moderate Eeale loss (generally 10% to 20% but to a maximum 
30%), fish swill19 slowly in tagging tank and on release. 

Poor - moderate to large Bcale loss (generally 10~ to 30%), fish 
has difficulty maj.ntatning its position in tagging tank; 
operculum or fins may be injured; if released, fish swims 
away sluggiBhly and erratically. 

Table 2 gives the number of salmon tagged per week in each area. As 

shown ilJ Table 2 the total number of salmon tagged at West Greenland was 

2334 (G 1673, F 622, P 37), whereas 30 were tagged in the Labrador Sea 

(G 14, F 15, PI). 
Table 2 also shows that 60% of the total number tagged were obtained 

durtng the first four weeks of the experiment, and that Area III was the 

area with the highest activity accounting for 25% of the total number 

tagged. 

A.~. Recuptures from the experiment (ICES-tags). 

The total number of r~~aptures by 15th February, 1974 was 204 or 8.6% 

of salmon tagged. Table 3 shows the number of recaptures by country of 

recapture, and by categories in numbers as well as percentage. 

Table 4 shows the number of recaptures of salmon tagged by various 

vessels given by categories and according to main areas of recaptures. The 

percentages of recaptures for the tagging vessels are very uniform, with a 

mean of 7.S! 2.9%. 

A.2.a. ~=~~~~~~=~_~~_!~~!_~~~~~~~~~L_121g~ 

Table 5 shows the number of recaptures tagged by commercial- and research 

vessels given by categories (number as well as percentage) and according to 

time span between release and recapture. 30 salmon tagged in the Labrador 

Sea are included in the calculation in api te of there have been no recapt

ures of these in Greenland. Table 5 also gives the actual number of 

recaptures &s well as the number estimated when the reporting rate is taken 

into account (see Section B.4.a.). The brealc-down in time span between 

release and recapture is made in order to get figures Which are not biased 

by the phenomenon that many fish were released close to nets in the sea 

and such fish may have entered nets shortly after release. In fact 26% of 

the Greenland recaptures were reported in the first 2 days after release. 

Only 38 Salmon af category IIpoorll were tagged and only one of these 

were recaptured (on the same day as released of a Norwegian vessel). 

There is a difference between salmon tagged by commercial vessels and 

those tagged by research vessels; the percentage of recaptures (corrected 
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for reporting rate) being higher for the commercial vessels than for the 

research vessels. The reason for this seems to be that the commercial 

vessels unlike the research vessels often worked as a fleet and therefore 

the chance for recapture shortly after the release would be bigger. This 

seems clearly demonstrated in Table 5, under "2 days or less in sea", 

which shoWB corrected percentage of recaptures for these fish of 2.7 and 

0.1% for commercial and research vessels respectively. 

A.2.b. ~~~E~~E=~_!!_!=~~_~E~~~!~~~1_!2I~ 

The number of recaptures at Greenland in 1973 1s shown in Table 4. 

The total number was 3 (2 tagged as "good", 1 as "fair ll ), all tagged by 

commercial vessels. From the 1969-tagg1ng of 444 salmon in Greenland w::-_t.,~!' 

3 were recaptured in 1970. This demonstrates occurring of solman nt r;rc.-·~· 

land one year and w~ntering in the sea probably near Greenland. 

A.2.c. ~=~~E~~~=~_!~_~~~=:!~~=E~~ 

The number of recaptures in home-waters is given in Table 3 f0r 

each country. Table 4 shows for the two main areas North America (Canada) 

and Europe the number of recaptures of salmon tagged by various vessels. 

The total number of recaptures is 48, 11 from Canada and 37 from Europe 

(23% and 77%). The proportion between recaptures from North America and 

Europe is very cl08e to the proportion found by R.H.Payne for the salmon 

stock at West Greenland 1972, based on serum transferrin polymorphism 

(ICES C.M. 1973/MS). Payne in his samples found 20% from North America 

and 80% from Europe. 

Looking at the tagging catego:""i es of the recaptures from home-wa~e;';1 

Table 4 shows for the commercially tagged salmon 23 "good" and 2 "fair", in 

percentage of number tagged 1.8 and O.7~ respectively, whereas the figures 

from the research vessels are 15 'rgood" and 8 "fair", 3.5 and 2.2% 

respectively. The difference in percentage of' reQaptures in home-waters 

between these four groups (commercial "good II and IIfair ll , and research 

"good ll and "fair") could be due to the difference in tagging mortality 

between the groups. 

It should be noted that the two commercially "fair" recaptures in 

home-waters arise from the Norwegian tagging teams. 

The time spent in sea between release and recapture is for recaptures 

from North America 309 ! 32 days and for Europe 266 ! 58 days. 

Included in the number ot recaptures in home-waters are two tagged in 

the Labrador Sea by A.T.CAMERON and CRYOS in the weeks 33 and 35. One of 

these was recaptured in Scotland and one in Canada. The tagging position 

for both was close to 56-46'N.50030'W. The distance migrated for both is 

nearly the samet 275 nautical miles. 
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A.3. Tagging categories. 

The instruction given to the observers was to tag only salmon of the 

category "good II, whereas research vessela should tag "good II as well as "fair l! 

The two observer vessels have complied with this instruction, BAKUR and 

LElKUR (Table 1), while ELDORADO and ULLA tagged 83% salmon of the category 

"fair", The Norwegian observers have seen really good salmon in the Norwegian 

long-line fishery, and probably tended to have another judgment of the fish 

than other observers. The other commercial vessels are between these two 

groups. 

Table 6 sbows the percentage of recaptures inside the tagging 

categories "good" and "fair", for the two groups of tagging vessels. 

commercial - and research vessels respectively. The difference in percent

age of recaptures between the two groups of vesselS inside the same tagging 

category must be due to difference both in tagging mortality and fishing 

intensity on the released fish. 

Recaptures of salmon in 1973 show a remarkable difference in percent

age of recaptures inside each tagging category. Salmon belonging to the 

group "good" tagged by the research vessels have 50% better recapturl: rate 

than salmon tagged by the commercial vessels. "Fair ll tagged salmon show 0 

much bigger difference in percentage of recaptures from 1973. There rLt"f" 

only few recaptures of "fair" tagged salman from the commercial vessl.ls~ 

and these Balmon were all tagged by the two Norwegian vessels. It sho-..;.:"'( 

also be noted that the single 1913-recapture belonging to the categor:" 

"poor" is tagged by the Norwegian vessel ULLA. Maybe all the Norwegian 

tagged salmon should be lifted one category up. 

B. Results. 

In the following sections the results from the analyses of the tagging 

experiment itself are given. Also the results from the analyses of smol t 

tagged in home-waters and recaptured at West Greenland, 1912, in relation 

to the distribution in the fishery are given. 

B. i. Growth during the fiShing season. 

From the tagging experiment itself it is impossible to estimate the 

growth of salmon, partly because the span of time between release and 

recapture was very limited, but mainly because of the inaccuracy in 

measurements of length of fish in many cases. Table 7 gives the average 

growth in centimeters against time in sea. According to these figures, 

the growth in terms of increment in length should be nothing or even 

negative during the season, and since this seems incredible the data arc' 

not used in analyses of growth rate. 

B.2. MovementB within the fiShing area. 

Table 9 shows all recaptures broken down by days in sea and distanc~a 

migrated in nautical miles, north- and southwards. Generally, more selmo~ 

have been taken south than north of the tagging site. Table 8 shows th~ sam~ 

a8 Table 9; in this table recaptures are set up in tagging area agniilst 

recapture area. 77 salmon or 50% ~~ recaptures were taken in the tagging 
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area, 40 salmon or 26% were taken in areas south of the tagging area, 18 

salmon or 12% were taken north of the tagging area, and 18 salmon or 12% 

were without any information about recapture areas. Tables 10-15 show 

recaptures from each tagging area respectively. In the tables the number 

tagged by two weeks are given in figures, whereas recaptures in same perio-l 

are given by a symbol each, the symbol indicating time spent in Ben. The 

reason to set it up in this way is to try to visualize the migration along 

the cOllst in time. Looking at tagging Areas II-V (Tables 11-14) t~.:.;::'::~ 

salmon only from these areas have a chance to go either south or north nnd 

still be in the fishing ares. The tables show that most recaptures taken 

north of the tagging areas belong to the tagging period Weeks 32-33, but 

already from the first tagging wceks the migration towards south st~rted. 

It is very difficult to get an idea about the migration between 

offshore and inshore areas, because information about recapture locality 

is in many cases insufficient. However, the fishing gear used and the 

nationality of fisherman may give Borne ideas (Tabl~ 16). 

This table shows that most recaptures were taken offshore by Dan~sh, 

Faroese and Norwegian drifters. Generally, it seems as if migration betw0en 

offshore and inshore waters has been very small. It should be notc~, how~vey 

that salmon must have migrated to coastal areas, ieceuae the fishery in 

these areas 1s rather significant. It is difficult from the information of 

recaptures to separate the stock in an offshore and an inshore stock, wlH.n 

many drift8rs, especially the Greenlanders and in many cases th0 Danish 

and Faroese, are fishing very clo J v to the inshore area, in Bome cr.~:-'les 

(Greenlanders) even inshore. 

It is also pointed out that judgment about migrntion from recaptures 

only can be made when additional information about fishing intensity in 

each orea is taken into account, and when bins due to possible difference 

in reporting rate between fleets can be overcome. 

B.3. Tagging mortality. 

The survival experiments with tagged salmon were very limited both 

in 1972 nnd in 1973. For the present analyses these experiments have, 

therefore, b~en coobined with experiments from 1969 and 1970. The experi

ments were carried out in the following way: After tagging the salmon were 

held in a keep net (8x8x4 meters depth) for 24 hours or more before inspec

tion. The number of salmon survived and dead were counted and the survivors 

released. The results of these experiments are given in Table 17. 

In soma cases it was possible to split up the salmon in the experiments 

in tagging categories (see Table 18). 

These experiments give an idea about short-term tagging mortality; 

but from recaptures both in Greenland and in home-waters it has proved 

from the percentage of recaptures from the four tagging groups (comm. "good II : 

COIllLl. Hfair", res. "good", and res. "fair") that each of these groups haa 

different tagging mortalities, over short time as well as over long time 

(see Section B.5.). 
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B.4. Estimation of total smolt tagS recaptured at West Greenland, 1972, 

and their distribution in the fishery. 

Table 19 shows th~ total number of reoaptures of tags other thnn 

ICES-tags. The total amount of recaptures 18 g1v~n by tagging nation, 

tagged as amolta and adults, and number recaptured by the ISTE tagging 

vessels. 

B.4.n. Estimation of reporting rate. 

The reason for using smal t tags rather than thf:; ICES-t:1.r:, 

PFlI:;mAtion of reporting rate, is the greater number of recnptures atl 

likely 1'andom distribution of these tags in the stock of snlmon ~t \'{t=:f'-~ 

Greenland. In the estimation of the reporting rate it is assumed thn+. "'1-

reporting rate of the teaging vessels is 100% due to the observers on bo~.r,l. 

An estimation based on the very few adult salmon tagged giv~s a rvpo:·t

ing rate of same order as for smolt , viz. 0.89 

B.4.b. Distribution of smolt tagS in relation to the fishery. 

Table 22 gives the distribution of recaptures of smelt tags in 5 

week periods and in areas compared witb the number of salmon caught. The 

reporting rate of 0.83 has been used to correct all figures for recapturcf .. 

and when the locality of recapture i8 unknown (25~) , the recaptures ar~ 

allocated to areas in same proportion BS the recaptures for which area ·,S 

known. The average number of recaptures per 1000 salmon caught remains, 0' 

courso, 1.17 (see Section 4.B.a.) and the standard deviation for th~ 

weighted mean is !O.77 (weighted by number of salmon in each period/arc..,) 

Number of recaptures per 1000 salmon caught fluctuates from a to 5.6. C!'·(' 

of the reasons for this fluctuation could be the large proportion of tags 

which hns been allocated to areas, but which may originate from certain 

parts of the fishery. 

Making the same exercise os above for recaptures from the comm~rci&l 

tagging vessels gives figures found in Table 23. Herc the averngt: number 

of recaptures per 1000 salmon caught is smaller 1.16, because the researcl-· 

vessels (With 4 recaptures in a catch of 2629 salmon) are not included. 

The standard deviation for the commercial tagging vessels is :!: 0.67 or ~le:...,.""i~, 

the same as the standard deviation for the fishery as a whole. Ther€·for'J, 

both sets of figures indicated that tagged fish are not completely mixed 

(or caught) in the exploited stock. 

The reason for this non even distribution of tags in the stock could 

be, that the tagged salmon in the stook are fOWld in small ushoals"; but 

it can also be a statistical phenomenon, because earlier investigations 

did not show "shoals of salmon of different nationali tyll. 

B.5. Estimation of fishl}!e-.JD....Q..I.'~~!ty_ and t~ging mortality for fish tn.gp;c-~ 

at West Greenland. 1972. 

The original model for these estimations ie taken from W.E.Ricker 

(Handbook of computations for biological statistics of fish populations. 

Fish.Res.Bd. Canada, Bull.119, 1958). Tbe reason using this model was 

that the model operates with continuous taggings and recaptures throughout 

the period analysed. The model has here been modified by Mr.K.P.Ander8~n. 

Danish Inst1tute for Marine Research. K.P.Anderaen also undertook the 
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computer runs of the model. 

Th~ obj~ctives have been to find such values for fishing mortality 

coefficient (F) and tagging mortality coefficient (X), that the number of 

recnptu~f,8 at Greenland arrived at in the model corresponds with thl.' 

actual n~ber observed (corrected figures), and the proportion between 

number of recaptures in home-waters and estimated number of tagged salmo~ 

which Rrrive to home-waters varies as little as possible between niffcrent 

groups of tags. 

The mod~l operates with 7 perioda, each of 6 weeks (unit of time = 

6 weeks). ThE: first three pcr::'ods (weeks 32-37, 38-43, 44-49) cover thl 

fishing season at Weet Greenland, and the last poried (7th) 1s taken as 

the period in which salmon arrive to bome-waters. The time spent in sea 

between tagging in Greenland and arrival to home-waters in the model is 

thus between 24 and 42 weeks and corresponds closely to the observed tim~ 

between release and recapture (see Section A.2.c.). 

Only salmon which belong to the tagging category IIgood li are used, a.nd 

because there is a difference between "good" salmon from the commercial 

tagging veSSels and those from the research vessels, the model operates 

with two main groups of IIgood ll tagged salmon (commercial IIgood" and 

research IIgood ll ). The difference between the two group.!'! of "good U salmon 

lies in difference in tagging mortality between them, and to the difference 

in fjshing mortality in their first period after release. 

Dach of the two main groups of "good ll salmon is further split up in 

two tagging periods, weeks 32-37, weeks 38-43 respectively. Recaptures 

from the first tagging period (t = 1) were caught in periods t = 1, 2, 3, 

and 7 (home-watt,rs) recaptures from the second tagging period (t = 2) were 

caught in periods t 2, 3, and 7 (home waters). 

In the following all equations used in the model are given for each 

of the four groups tagged fish (constants will be explained later in the 

section). The following abbreviations ore used: 

F1 coefficient of fishing mortality in period t 

F2 " " " " t 2 

F3 " " " " t 3 
E coefficient of emigration (kept constant in the model) 

X coeffioient of tagging mortality for the research vessels excluding res mortality immediately after tagging. 

= coefficient of tagging mortality for the commercial vessels, axcl. 
mortality immediately after tagging. 

A = tagging mortality immediately following release 

Rt I t" = (t' = 1 or 2 and t" = 1, 2, 3, •• or 7) denotes recaptures of fish 
tngged in period t' and recaptures in period til. 

N = number of tagged fish in Greenland 

NE = number of tagged fish on route to home-waters 

T = number of salmon tagged, Tres ' T~es 0' Tcom ' Tco~ 
1 2 1 2 

1. Equations for salmon tagged by research vessels in the first tagging 

period. 

dN 
dt = AT res

1 
+ E + X rcs 

dN 
Cit -( F

t 
+ E + X ~)N res 36 

for t 

for t = 2 or :3 
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2. Equation for salmon tagged by research vessels in the second tagging 

period. 

dN AT - (F 2 + E + X (7_t)2 )N for t 2 'dt= res
2 

res 36 

2 dN - (F3 + E + X 11=!L)N for t 3 dt = res 36 

3. Equations for salmon tagged by commercial vessels in the first tagging 

period. 

!!! = AT 
dt com

1 

(7_t)5 
(F1 + E + Xcom 7776 )N 

dN ( (7_t)5 
'dt = - Ft + E + Xcom 7776 )N for t 

dNE X (7-tt N 
dt = - com 777 E + EN 

for t 

2 or 3 

4. Equations for salmon tagged by commeroial vessels in the second tagging 

period. 

!!! = AT - ('2 + dt com2 

dNE _ X (7_,)5 "',; + EN 
d t -- com 7776 

for t 2 

for t =3 

From the equations the .following BSsumptions are l!I.ade: 

1) There is no immigration to West Greenland fishing area during the 

fishing season. 

2) The emigration rate during the period t=1 to t=7 1s constant. 

3) Thera is no natural mortality in Greenland and between Greenland and 

home-waters 

In all four sets of equations the t'ollowi~ f1s;ures 8EE1.z; 

T res
1 

327 with R11 =9.9, R12=16.6 

T res
2 

99 with R22= 2.2 

T =1005 with R11 =48.0,R12=28.0 com, 

T = 256 with com2 
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Tbe following values of other parameters in the four sets of equations 

are those which most closely fulfil the objective that number of recaptures 

from the run should corr8spond with actual number observed. 

F1=O.3, F2=O.25, F3=O.OS, E=O.35, Xres=O.35 and Xcom=1.1. 

The comparison between resulting figures and observed figures i9 given 

in Table 24. 

The number of observed recaptures given in Table 24 has been correct~d 

by the reporting rate factor, and recaptures taken during the first two days 

atter release are deducted except for those that would have been taken under 

I1normal circumstances" (their number is taken as average number of recapt·..1res 

in two days for all recaptures). 

Anothpr objective was to arrive at values of F1 , F2, and F3 which 

not differ significantly between fish tagged by commercir-l vessels nnd 

those tagged by research vessels. 

d!.d 

The nunber of observed recaptures in the first period shows a difference 

between research and commercial tagged salmon. Knowing that the resee.l'ch 

vessels in many cases tagged salmon in distance from fishing places, it 

was assumed that F1 for the research vessel to be very low immediately 

after tagging, but during the first period (t=1) the F1 approaohes thp Br~( 

level as that for the commercial vessel salmon. Instead of having a 

gradually increasing (and therefore, complicated) F 1 for the research V€sf'I'_l 

salmon in the first period in mojel, an average value was put in. The vnlnc 

to fit the objectives should be -i . 
F 2 for the two groups of vessels was from the begin!':'i n~ of' "''''mp-'t.~.'':iors 

nearly the same. 

F3 is a guessed figure knowing fro~ the fishing activities itaclf that 

it should be very emaIl oompared to Fl and F
2

• 

It Showed necessary to assume that some of the tagged salmon died 

immediately after tagging. Trying various runs on the computer it was fOWld 

that 50% reduction f1tt~d the objectives. A therefore 0.5. 

About E and X, the solutions which gave the values for F1 and F2 given 

above lead to the following values for (E+X) 

Prom the research vessels 
F~oo the commercial vessels 

E+Xres = 0.67 
E+Xcom = 1.47 

Assuming for the research vessel value of (E+X), that half th8 indicated 

i!1:J.ortality" nrrises from the emigration and the oth12r half from long term 

tagging mortality, and assuming that commercial vess81 salmon have the same 

coefficient of emigration (E) 8S the researoh vessel salmon, the following 

values for E and X resulted 

E 0.35 Xres = 0.35 

C 10 
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Now a set of values for F1, F2, F3 t E, Xres and Xcom which fits the 

objectives has been found. However, these values directly in model leads 

to fewer tEgged salmon reaching ho~e-waterB, than the actual number of 

recaptures in home-waterS. 

It was, therefore, necessary to find a mathematical formular, which 

would give a high tagging mortality at the beginning of the experiment 

and a negligible at tbe end of the 7th periods. Aleo it had to be higher 

at the beginning for the commercial vessel salmon than for the research 

vessel salmon whereas at the end of the experiment it should be on the 

same level for both tagging groups. 

The following correction factors in connection with Xres and X
COlJ

' 

will give nearly the same proportion for each tagging group between 

recaptures in home-waters and the number of tagged salmon arrived th~re, 

and also figures for recaptures at West Greenland close to the actual 

number observed (corrected figures) 

(7_t)2 
for X when X 0.35 36 res' res 

(7_t)5 
for X , when X 1.10 7776 com com 

These factors give in the first period Xres = 0.35 and Xcom = 1.1 

respectively. In the 4th period vnlues tor Xres and Xcom become nearly 

equal and thereafter the effect of tagging mortality becomes negligible. 

If the first assl~ption that there is no immigration to West Greenlanu 

fishing area during the fishing season does not hold, then there is an 

immigI'ation, and the model then overestimates F and underestimates stock 

size exploited. 

If the assumption i8 correct, then there must be Borne stocks of salmor. 

without connection during the fishing season with the stock at West Greenland, 

for example in the Labrador Sea and in the Irminger Sea. There are no 

recaptures at Greenland from the small tagging_experiment in the Labrador Sea, 

but recaptures from the experiment occur in home-waters, most of them in 

Canada but a single in Scotland. It looks as if some areas outsid~ West 

Greenland supply some additional fish to the catches in home-waters. Thi& 

being so the catches in home-waters on salmon from West Greenland, will ~nl~ 

lk a part of the total catches of salmon in home-waters. 

The second assumption, that the e~gration rate during the period t=1 

to t=7 is constant, is probably incorret, and an increasing rate of emigration 

during the period could be more proper. It would not influence the values 

for F, but the tagging mortality rate change reversible to the rate of 

emigration. 

The third assumption, that there is no natural mortality in Greenland 

and between Greenland and home-waters could be discussed. If there in Green

land is a natural mortality even a small one, then the exploitation rate 

will be higher. In the model (the tagged population) the natural mortality 

will act together with E+X, which means that either the E or the X or both 

will be smaller. 

ell 
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A natural mortality between Greenland and home-waters will reduce the 

number arriving to home-waters from Greenland, both in the tagged and in 

the untegged population. If the natural mortality shall be used in a model, 

it seems reasonable to have n smaller one, when the salmon are feeding ~ 

(Greenland) and a bigger one under spawning migration, when Bome of the 

salmon can be lost and when great phySiological changes take place as the 

fish mature. 

B.6. Exploitation rate at West Greenland estimated from the tagging experiment. 

Assuming that the values for F1, '2' '3' and E as found for the tagged 

population apply also to the untagged population, a run of the model for an 

initial stock of 100,000 salmon is given in Table 25. 

This indicates that 4.7% of the initial stock will be wintering at 

Greenland or somewhere else in the sea. 33~ were caught at Greenland and 

62% arrived to home-waters. 

The proportion between the catches from Period 1 and those fro~ Period 

2 in the table, is very close to the proportion between the actual 1972 

catches from the same periods, viz. 2.25 and 2.37 respectively. 

B.7. Size of the eXploited stock at West Greenland. estimated from the 

tagging experiment. 

Given an exploitation of 33% and the total number of salmon caught 

at West Greenland, 1972, the size of the exploited stock can be readily 

estimated. The total number of salmon caught at West Greenland in 1972 wns 

about 584 500. The initial stock size is, therefore, estimated to be ~bout 

1.77 x 106 salmon. The actunl number of individuals occurring in the fishing 

area throughout or during part of the fishing season could, however, be 

higher, since it is assumed that no immigration to fishing area takes place 

during the season. The percentage caught would then be correspondingly lower. 

B.S. Natural mortality rate between West Greenland and home-waters. 

Two sets of figures from the runs can be used in a discussion ~bout 

the natural mortality between Greenland and home-waters. 

The first arise from Table 25 viz. that 62% of salmon occurring at 

West Greenland in the autumn enter home-waters next year. If the saleon 

catches in Greenland and in home-waters are 2000 and 3000 metric tons 

respectively, and the increment in weight between Greenland and home-waters 

is 50~, then the overall exploitation rate in home-waters is 0.53. Assuming 

that all the salmon in the catches of home-waters has been in Greenland in 

the autumn before. This still assuming no natural mortality between Green

land and home-waters. If the actual overall exploitation rate in home-waters 

is higher than 0.53, then a natural mortality occur, which can be 8stinated 

from the figures. 

The other set of figures arise from the number of tagged salmon which 

enter home-waters and the actual number of recaptures. If estimates of 

reporting rate in home-waters can be given together with the overall 

C~ 
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exploitation rate in home-waters, then the natural tlortnlity CQuld again 

be obtained as the mortality necessary to eliminate the difference between 

number of tagged fish entering home-waters in the model and the nuwber 

obtained from actual recaptures, reporting rate and exploitation rate. 

Table 1. Number of salmon tagged per vessel and by tagging categories. 

Nos. tagged Relation between categories (%) TOTAL 

Commercial vessels G F P G l!' P Nos. 

POLARLAKS (Den. ) 145 96 8 58.0 38.4 3.2 250+ 

SlLPHA " 92 9 - 91.1 8.9 - 101 
SUSI-ANN " 179 35 - 83.6 16.4 - 215+ 

BAKUR (Far.) 286 1 1 99.3 0.3 0.3 288 

HVITANES " 121 20 - 85.8 14.2 - 141 
LElKUR " 422 - - 00.0 - - 422 

ELDORADO (Nor.) 7 26 - 21.2 78.8 - 33 
ULLA " 9 87 7 8.7 84.5 6.8 103 

TOTAL 1261 274 16 181 • 2 17.6 1.0 1553++ 

Research vessels G F P G F P TOTAL 

A.T.CAMERON (Can.) 120 94 5 54.8 42.9 2.3 219 

ADOLF JENSEN(Den.) 141 182 10 42.3 54.7 3.0 333 
CRYOS (France) 98 30 - 76.6 23.4 - 128 

SCOTIA(Scotl. ) 64 56 7 50.4 44.1 5.5 127 
TORNAQ . Dm. ) 3 1 - 75.0 25.0 - 4 

TOTAL 426 363 22 52.5 44.8 2.7 811 

GRAND TOTAL 1687 637 38 71.4 26.9 1 .6 2364 
! 

+ Including 1 not given by tagging category. 
++ 

" 2 " " " " 
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Table 4. Number of recapture;:; from the 1972 Tagging Experim8nt given by C.:lt"[vl·ic~ aMI ac(:ordin,; to area of rucapture. 
Figures in brackets arE' number caught h: tagging vessels. 

-----.----------,----------------------------
Tagging ~e=~~~._70~--~M~ai~n~ar~.~.~O~f~recnpt~,~-·~'-7_.~"~~-._-""~O,_-----

Nos. tagged Greenland, 1972 J~rl., 1973 11 •. 'l-e ... · '_-'I Europe I Total 
__ ~v~.'~'~e='~ __ J::J~:!==J[~~~==J[====:!==:J~==~~c:~][[J~~+=][f~~~4-J[J[:1~~tJ[==~~~~-G F P Total G F P Total G F Tot. G F Tot. G F Tot. G 1<' P To~_ 

14') 96 8 250 la( 8) 4(3) 0 22(11) 00 POLARLAKS 

SILPBA 

SUSI-ANN 

BAKUR 

HVITANES 

LEIKUH 

ELlXlRADO 

ULLA 

Commercial v. 

A.T.CAMERON 

ADOLF JENSEN 

CRYOS 

SCOTIA 

TORNAQ 

92 9 - 101 5( 1) 1(0) - 6( 1) 00 

17~ 35 - 215 n( 4) 2(0) - 15( 4) 1 0 

286 1 1 288 27( 9) 0 0 27( 9) 1 0 

121 20 - It,l 8{ 3) 0 - 8( 3) 00 

422 - - 422 30(16) - - 30(16) 0-

7 26 - 33 0 2(0) - 2( 0) 0 0 

9 87 7 10' 2( 1) 4(') 1(1) 7( 5) 01 

1261 274161553 103(42) n(6} 1(1) 117(49) 21 

120 94 5 219 

141 182 10 333 

98 30 - 128 

64 56 7 127 , 4 

5( 1) 

14(4) 

,( 0) 

5( 2) 

o 

1(0 ) 

8(2) 

o 
1 (0) 

o 

o 
o 

o 

6( 1) 

22( 6) 

2( 0) 

6( 2) 

o 

o 0 

o 0 

o 0 

o 0 

o 0 

o 
o 
1 

1 

o 
o 
o 
1 

, 
o 
o 
o 
o 
o 

1 0 

o 0 

o 0 

1 0 

1 0 

1 -

o 1 

o 0 

4 1 

o 1 

o 2 

1 0 

o 2 

o 0 

1 

o 
o 
1 

1 

1 

1 

o 

5 

1 

2 

1 

2 

o 

156 

2 0 

1 0 

, 0 

5 0 
, 0 

5 -

o 0 

o 1 

2 

1 , 
5 , 
5 

o 
o 

19 1 20 

1 2 

5 1 

6 0 

2 0 

o 0 

, 
6 

6 

2 

o 

14 3 17 

21 4 0 25 

6 1 - 7 

17 2 - 19 

34 0 0 34 

12 0 - 12 

36 - - 36 

o 3 - 3 

2 6 1 9 

10.0 

6.9 

8.8 

11.8 

8.5 

8.5 

9.1 

8.7 

128 16 1 145 9.3 

6 4 0 10 

1911030 

9 0 - 9 
7 3 0 10 

o 0 0 o 

41 18 1 59 

4.6 

9.0 

7.0 

7.9 

o 

7.' R>asearch v. 42636322 811 126( 7) 10.2) 0 36( 9) 00 0 

GHANll TOTlIL ___ 1687 637 ,8 "" J 12:~~:~'_( ~~::'-::~=(=~::)=,=5='=( 5=8=~~1=2=~=='=t=5 =6=="=*'='=4='=7 _=1_~1='=6_9=3_=4=-'=2=C4=C:.":.::6= 

fe-ble 5. Recaptur~s of ICES-tags at Greenland 1972 in number and percenta61; of I.lImbers tagged insid<; euch cEl .. c-:cry, bivcn with and 
without correl.tioD for the reporting rate. Figure<: in brackets are nurnl,.'re caught by tagging vesBel,. 

Tota.l number of recaptures 2 days or less in sea. after More than 2 dayc ill sea Tillie in sea 

tagging atter taggillg not known 
Tagging Nos. NOB. NOB. NOB. I 

vessels 0 F P Total 0 F P Tot. 0 F P Tot. 0 F F Tot. 0 • Tot • G F Tot. G F 0 ,-
Comm. 10' 13 1 117 ~.2 4.7 6.' 7.5 32 6 1 '9 2.5 2.2 6., 2.5 62 4 66 4.~ 1.5 4.2 9 , 0.7 1.1 

Uncor-
vessels (12) (6) (1 ) (49) (21)(4) (1 ) (" (21) (1) (22) (0) (1 ) 

rected 

figures Res. 26 10 0 " '.1 2.6 0 ... 4 1 0 0 1 0.2 0 0 0.1 22 8 '0 5.1 2.2 '.7 , 2 0.7 0.6 
veasels (7 ) (2) (9 ) (1) (1 ) (,) (2) (8) (0) (0 ) 

Corr.for COIlUll. 115.5 14. ~. 1.0 130. 9. :> 5.3 6.' 8., ;; ;.3 '.4 1.0 -1-1.7 2.7 2.' 6., 2.7 70.4 4.6 75.0 5.' 1.7 !,.8 10.8 '.4 0.9 1.2 
report. vesaels 
rate Res. 29.9 11. I.) 0 41.5 7.0 '.2 0 5.1 1.0 0 0 1.0 0.2 0 0 0.1 25.3 9.2 34.5 5.9 2.5 4.' 3.6 2.4 0.8 0.7 

·,easels 

Total 129 " 1 153 7.6 '.6 2.6 6.5 " 6 1 40.2.0 0.9 2.6 1.7 84 12 9' 5.0 1.9 4.1 12 5 0.7 0.8 
Uncorr. (49 ) (8) (1 ) (58) (22)(4) (1 ) (2'_ ) (27) (,) ('0) (0 ) (1 ) 

Corr. Total 145.4 26 1 172.4 . , 4.1 2.6 7. , 35.3 6.4 1.0 42.7 2.1 1.0 2.6 1.8 95.7 13.8 109.5 5.7 2.2 4.6 14.4 5.8 0.9 0.9 
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days 

in sea 

0- 2 

3-10 

11-20 

21-30 

31-40 

41-50 

) 51 

NK. 

Total 
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Table 8. Number of recaptures of ICES-tags set up in area of tagging 
against area of recapture. Figures in brackets are recap
tures taken by all the tagging vessels. 

Area Area of tagp,:in 

of I II III IV V VI Total 
recapt. 

15 2 2 19 
I (6) (0) (2) 

" 
1 9 3 13 

II (1) (5 ) (0) 

2 11 20 5 1 39 
III (2) (6) (5 ) (3) (0 ) , 

1 1 16 9 3 30 
IV (0 ) (0) (a) (1) (0) 

" 
5 3 ' 19 2 29 

V (3 ) (1) (14 ) , , 
5 5 

VI (1 ) 

" " 1 5 5 2 5 0 1a 
NK. (0 ) (0) 

20 I ~~~) 46 19 2a 7 153 
Total (9 ) (15 ) (5) (14) (1) (5a) 

~ble 9. Recaptures of ICES-tags by days in sea, and by distance migrated (nautical miles). 

Southward Northward 

11 31 51 101 11 31 51 101 

(10 30 50 100 300 )301 (10 30 50 100 300 )301 

3 3 4 1 3 6 2 

4 2 5 6 2 3 2 1 

4 1 5 3 1 3 3 1 

1 2 1 5 1 2 1 

1 1 1 3 1 4 2 1 

1 2 3 1 

2 2 1 3 

1 2 1 

a 13 11 17 11 a 11 17 8 3 7 a 

03 

NK. 

1a 

3 

2 

3 

13 

39 
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Table 10. Recaptures of tagged salmon released in Area I. 

Week No. 32-33 

Nos. 
3 tagged 

Area of 
rec8vture 

I 

II 

III 

IV 

V 

IV 

34-35 36-37 

1 249 

0000 
0000 
0000 
00 
0 

o 0-13 day. in eea 

~ 14-27 " " 
() 28-41 " " 

38-39 

14 

~~ 

~ 

~ 42-55 day. 

.56- 69 " 

X > 70 " 

Table 11. Recaptures of tagged saLmon released in Area II. 

Week No. 32-33 34-35 36-37 38-39 

Nos. 
167 18 105 1.09 tagged 

Area of 
~ ~ recanture 

I 

II 00 0 ~OOO 

III 00 ~ ~()~~ 
0000 

IV 

V () ~()O 

VI 

04 

40-41 42-43 

5 0 

in sea 

" 
" 

40-41 42-43 

7 0 

• 
X 

• 
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Table 12. Recaptures of tagged salmon released in Area III. 

Week No. 32-33 34-35 36-37 38-39 40-41 42-4':;; 

Nos. 237 240 14 98 15 0 tagged 
Area of ()() recapture 

I 

II (! Y 

III 
0000 0000 ~ ()OO aaa 
00 000 

-

IV 
00 (!~OO (!(! ()()() • I • 000 

V 

VI i 
() 0-1' days in saa a 42-55 days in sea 

~14-27" II .56-69 II " 

()28-41 II " X )70 II II 

Table 13. Reoapturss of tagged salmon released in Area IV. 

- -
Week No. 32-33 34-35 36-37 38-39 40-41 4"-4 
NOB. 91 230 34 75 0 , 
ta •• ed --Area ot 
recB12ture 

I 

II 

III 00 0 0 X 

IV 0 000 a()()O 0 

V (! () • 
VI 

05 
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Table 14. Recaptures of tagged salmon released in Area V. 

Week No. 32-33 34-35 36-37 38-39 40-41 42-4:; 
--Nos. 

120 235 4 39 53 _c. 
ta.!l4led 

c._ 

Area of 
recanture 

I 

II 

III 

IV 0 a a 
000 0000 ()~~ 'i~00 ~~ 0 v 

000 
VI 

0 0-13 days in sea a 42-55 days in sea 

~ 14-27 " " .56-69 " " 
() 28-41 " " X )70 " " 

Table 15. Recaptures of tagged salmon released in Area VI. 

Week No. 32-33 34-35 36-37 38-39 40-41 42-43 
NOB. 41 53 39 0 5 0 tagged 
Area of 
recQI!;ture 

I 

II 

III 

IV 

V 0 ~ 

VI 0 ()O ()() 

06 
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Table 16. Recaptures given by fishing gear used and by countries or ves8elR_ 

Countries Gear 
or vessels drift net gill net NK 

Research vessels 
Danish comm. tagg. 25 vessels 
Faroese " " vessels 22 

Norwegian II " 
vessels 10 

Danish drifters 23 
Faroese " 18+ 
Norwegian " 7 
Greenlanders 21 7 19 

Total 127+ 7 19 

+ Including 10 reported from the Faroese without information 
of gear used. 

Table 17. Survival of tagged salmon in keep net. 

Year No. examined No. released No.dead Survival rate 

1969 20 11 9 0.55 
1970 41 29 12 0.71 
1972 33 23 10 0.70 
1973 24 17 7 0.71 

Totfll 118 80 38 0.68 

Table 18. Survival of tagged salmon in keep net by tagging categories. 

Tagging No. examined No. released Survival rate 
categories 1972 1973 1972 1973 1972 1973 1972+1973 

"good ll 3 12 3 10 1.00 0.83 0.87 
"fair" 9 12 4 7 0.44 0.58 0.52 
"poarl! 4 3 0.75 0.75 

Total 40 27 0.68 

Table 19. Recaptures of tngs other than ICES-tags at West Greenland, 1972. 

~agging Total no.of recaptures Taken by ISTE tagg.vess. 
notion Tagged as: Tagged as: 

Smol t Adul t Smol t Adul t 

Conada 273 11 46 2 
_~~~ _____________ !~~ _______________ ~ ______ l~ ______________ 2 ____ _ 

North America 375 11 62 2 

Scotland 156 0 31 0 
England 33 0 8 0 
Ireland 1 0 0 0 
Sweden 4 0 0 0 
Norway 5 0 1 0 
Iceland 2 0 1 0 
France 12 0 1 0 

_~~E£!!~ ___________ Q _______________ 1 _______ Q ______________ Q ____ _ 

Europe 213 42 o 

Grand total 588 12 104 2 

07 
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Table 20. Number of salmon caught in 1972, and tags reported in number "? 

well as per 1000 salmon oaught. 

Vessel No.of salmon caught No.of tags report~d Tags p8r 10G0 
_____________________________ --"-sa""l;n,'?!1 co.ught,;...,_ 

Tagging 
Oth€'r 

Total 

88,830 104 1.17 
495,667 484 0.98 

584,497 588 1.01 

Table 21. Number of tags estimated and r~port1ng rnte. 

Vessels 

Tagging 
Other 

Total 

No.of tags 
estimnted 

104 
580 

684 

Reporting 
rate 

1.00 
0.83 

0.86 

Table 22. Smolt tags distributed in the fishery, number of recaptures [er 1000 Gelman cnu£,ht. 

vleek 
no. 

30-34 

35-39 

40-44 

45-49 

Total 

- _ area I II III IV V 

No. of recaptures 1.78 19.85 31.50 2' . n3 44.19 
no. of salmon caught 444 13404 49319 3865 94957 
Reo. per 1000 salmon caught 4.01 1.48 0.64 5.60 0.47 

No. of recaptures 63.64 31.53 29.79 128.09 44.72 
No. of salmon caught 58715 20095 13889 92961 89970 
Reo. per 1000 salmon caught 1.08 1.56 2.14 1.38 0.50 

No. of recaptures 16.06 14.27 11 .71 57.14 26.97 
No. of salmon caught 17639 4592 2545 35456 21125 
Reo. per 1000 salmon caught 0.91 3.11 4.60 1. 61 1. 28 

No. ef recaptures 1. 78 0 0 5.36 0 
No. of salmon caught 1144 212 5 3667 175 
Rec. per 1000 salmon caught 1.56 0 0 1. 46 0 

No. of recaptures 83.26 65.65 73.00 212.22 115.88 
No. of salmon caught 77942 38303 65758 135949 206227 
Rec. per 1000 salmon caught + 1.07 + 1.71 1 • 11 1.56 0.56 

-0.24 -0.54 !0.94 !O.70 !:o.24 

Total weighted mean 1.17 :!: 0.77 (number of tags per 1000 salmon caught by number of 

salmon for each period/area). 

08 

n 

23.20 
8260 
2.81 

76.75 
40726 
1.88 

35.69 
11120 
3.21 

0 
355 

0 

135.64 
60461 
2.24 

~0.58 
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Table 23. Smelt tags distributed in the fishery. number of recaptures per 1,000 salmon 
caught, figures for the commercial tagging vessel. 

weeks 

30-34 

35-39 

40-44 

45-49 

30-49 

areas_ I II III IV V VI 

Uo. of recaptures 0 2 12 2 21 a 
Salmon caught 73 3165 19797 2371 20030 356 
Rec. per 1000 salmon 0 0.63 0.61 0.84 1.05 0 

No. of recaptures 19 10 10 12 9 0 
Salmon caught 16701 4358 5268 3515 5656 333 
Rec. per 1000 salmon 1 .14 2.30 1.90 3.41 1.59 0 

No. of recaptures 0 0 1 0 2 0 
SalmOn caught 1062 660 670 0 2061 125 
Rec. per 1000 salmon 0 0 1.49 0 0.97 0 

No. of recaptures 0 0 0 0 0 0 
Saimon caught 0 0 0 0 0 a 
Rec. per 1000 salmon a a a a a a 

No. of recaptures 19 12 23 14 32 a 
Salmon caught 17836 8183 25735 5886 27747 814 
Rec. per 1000 salmon 1.07 + 1. 47 +0.89 +2.38 1 .15 a 

!o.28 -0.97 -0.54 -1.36 :!:0.23 a 

Total weighted mean 1.16 : 0.67 (number of tags per 1000 salmon weighted 

by number of salmon for each period/area). 

Table 24. The resulting figures and the observed figures (1n brackets), 

Table 25. 

of recaptures at West Greenland, from resenrch and commercial 
IIgood" tagged salmon. Period 7 gives the number of tagged salmon 
whicb arrives to bome-waters , in brackets the number of recaptures 

Tagging vessels: Researcb vessels Commercial vessels 
Reca~ture Eeriod Tagging period 

1 2 1 2 
1 9.3 9.9 39.8r8.Ol 
2 17 .8 16.6) 2.412.2)28.1 28.0 8.619•8) 
3 1.7 0) 1.201 2.0 1.0 1.6 0) 
7 47.2 11) 16.24 59.8 16) 17.0 7) 

A run to show catches at West Greenland for each 100,000 salmon 
present, and number of salmon arriving to home-waters (F1=0.30, 
F2z O.25, F3=0.05, E;Q.35). 

No.in Greenl. Catches in no. No.on route to 
Period at beginning at W.Greenland bome-waters 

of' each Eeriod 

1 100 000 22 059 25 736 
2 52 204 9 814 39 476 
3 28 650 1 181 47 740 
4 19 205 62 209 
7 4 736 62 209 

4 736 33 054 62 209 
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