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"

The Kollafjor6ur Fish Far.m has excellent facilities to
study the absolute nate of netunns of Atrantic salmon since
the smolts ar.e rereased fnom the Fish Fanm and return as
adults to a trap whene eveny fish is handled and inspected for
tags or finclips. Al-l the pentinent background infonmation
on the Fish Farm is presented by Gu6j6nsson (1967, Lg70 and
7972). The nesults of tagging expeniments from 1g6s through
1969 have been pr.esented by Gudjdnsson (1g70 and tgTz). The
carl-in tag with a conventional steel wine has been almost
entinely used in these experiments. A11 the smolts tagged in
any one year ane tagged by the same tagging-crew. This paper
is a revised vension of ICES report M:26 tg7g.
The 19 7 0 TagffLqg Expenirnent .

rn 1970 the total number of smolts r"eleased with the
Carlin tag was 921'9. These were one*year-smolts reared indoons
until thein nelease. The avenage fork length of these fish was
t3-14 cm. The totar returns to date have been 2 fish or 0r0z%,
These resurts were disappointingly r-ow but not quite unexpected
after the clear cut nesults of the 1969 tagging experiment
pnesented by Gu6jdnsson (1970). But the resurts pnoved once
more that the neaning of one-year-smolts unden the present
cincumstances was not practical at aI1.

The 197,1, Tagging Experiment.
1.The Groups Tagged.

One of the primary punposes of this experiment was to try
to improve the returns of one-year-smoJts to the Fish Farm.
rt was theonized that by putting the one-year-smolts in outdoon
ponds in February on March one could improve their retunns.
rt was assumed that the spring photopeniod would have some
beneficial effects" A two-yean-old control gnoup was tagged.
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Some two-yean*fish that were tagged were compa::ed with nespect
to tagging time. One group was tagged before the end of March
(group 6)" The other was tagged after the 25th of April
(group 7). In addition to tagging with Carlin Tags there
were some groups fin-clipped. The groups tagged and fin-elipped
are shown in Table t "

The ocean-going instinet of the various groups was

examined in the outlet from the release ponds by eleetric
fishing which commenced soon after the fish were supposed to
have migrated out to sea.

The total number tagged with Carlin tags was 9608

whereof only 3775 were viable two-year-ald mignants. The rest
of the fish were experimental groups from the photopeniod
experiment mentioned earliet:.

2. The Electric _{is4j.ng.
The electric fishing was perfonmed several times during

the summer of 1977 after the 25th of June, Pnevious years
experienee had shown that the one-year.rnigrants if not
properly smoltified did not want to leave the outlet cneek.
It was assumed that if the photoperiod tneatment of the
one-year-old smolts had been suecessful, they would migrate to
sea to the same extent as the two*year-olds.

The results are shown in Table t. ft is evident that
group t, 2 and 3 that are one-year-olds have remained tc a
great extent in the creek, since their return in the el-eetric
fishing is 13-15eo. The eontrol groups 4 and 5 that are two-
year-ords r^rere caught !0-72eo of original release whieh shows
that they also were reluctant to leave the creek. Groups 6

and 7, on the othen hand, were hardly caught at all in the
electric fisheny which means that they migrated dii:ect1y to
sea soon after release.

The Adult Return"

Sinee the one-year mignants did not seem to leave
station veny pronptly in Ig7!,it was not expeeted that
would retunn in great numbers in 1,972. They, however,
to be consider:able improvement over eanlien neleases of

the
they
proved
one-
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year smolt at the Fish Farm (see 1970 experiment in this
report ) .

The adult retunns are shown in Tabl-e 2 " Groups 1 and 3

are the Canlin tagged one-year-ol-d smolts " The combined retunns
from these groups ane 0 132eo. These are low returns but 15

tinres better than the returns fr.om one-year-olds tagged in 1970.
These results indicate6that we were on the night tnack.

As in the electric fishing the returns of the control
two-year-olds were similar as for the one-year-olds amounting to
015eo, which demonstrated further, that the age of the fish was
not as important as coruect treatment of the fish, with respect
to seaward migration and adult returns. No fish retunned from a
group of fin-clipped two-year-ol-ds that were kept indoors until
the day of their release.

Returns from group 2 were somewhat lower than the
cornesponding returns of Carl-in tagged one-year-old smolts.
This is to some extent due to the faet, that the returns of these
fish in 1973 as two-yean-old adults could not be considened
va1id. The reason for this was the great electric fishine of
these fish in I97t and their rc'-release in 1972, which means that ,i
many of the adipose clipped fish returning in r97g welre only
one-yean-oId adul-ts.

The total retunns from the release of tagged two*yean-smolts
in I97t is 4e6eo. 0f these about BTeo returned in 1972 and tg% in
1973 aften two years in the sea. This is in close agneement with
previous findings at the Fish Farm. There did not seem to be
appreciable difference between those tagged ear:ly (group 6)
and those tagged late (group 7),

The straying of salmon to other rivens amounting to 4 rgeo

is not substantial compared to a !7eo average for 1967-69
presented by GuSj6nsson (1970) 

"

The total- return of salmon to the Fish Farm in tgTZ was 681
fish. 0f those 33 were kelts and ca. 600 returning as grilse.
These fish ane entinely the result of the nelease of ea. 8000
two-year-old smolts manked and unmarked" This indicates close
to 7 r\eo totar return of viable smolts, tagged and untagged,
released in 1,977
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4 " Tfre Length at Tagging versus Returns "

The only data of real- value fon this are those from the
release of tagged two-year smolts. The data ar.e shown in
Table 3. These data show clearly the increase in rate of
return with increase in J-ength as pnesented by Canlin (1963,
1969) and Gu6jdnsson (1972). The rates of return per centi-
meten are, however) very much lower than those found by
Gu6j6nsson and Canlin-s results are intermediate between the
two. As an example we can see that the r:etur:n-rate fon a 15

centimeter fish aceording to the 197! and "72 experiments is
ca )eo. canrin (1969) has a value of 7eo for this length group
but Gu6j6nsson (t972) ca lTeo. These data are compared in
graph t. rt has been taken into aceount that car:lin (i-g6g)
measur:ed the total length of his smol-ts. It does not seem to
make mueh difference fon this punpose. More recent information
from the 1973 experiment suggests very pronounced vaniation
betrnreen years .

TIre 19 7 2 Tagging E><periment .

1. The Groups Taggeg.

The groups tagged and the major experiments conducted ane
shown in Table 4.

As in 1971, thene \,v-as a plneat deal of tagging of two-yean-
old smolts to get better ideas of the year to year variation
in returns fnorn theso neleases on a production basis. one
group of two-year-old smolts was tagged with a modified canlin
tag using 1ocally macle polyethylene thread.

rn October of 197! a gr:oup of pnospective one-yean-old
salmon and a control- group of two-year-olds wene subjected to
artificial lighting. The lights consisted of several_ 250 watt
mercury light bul-bs suspende<1 ca. 1 meter above the water
surface. The amount of light at the water sunface was measured.
in lux, and was found to be on the avenage 13-1400 lux ranging
from 200 1ux to 2300 lux" The lights were turned on in the
monning and off at night automatically using an electnical clock
The clock was set every 3 da}zs to match sunrise and sunset
according to the almanac. At the beginnine of the expeniment
the one-year-olds were only 10 cm long. rt was therefone
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necessary to keep them in fainly warm waten (9-10"C) until
the beginning of December. They were then kept in cold waten
(2-3'C) until 1st of February 1972 when they were again kept
in warmer water (9-10"C) " As a result of the wanming up they
wene up to !2r7 cm. avenage length by nid-Mareh. VJhen they
were released they had been 28 weeks under artificial light.

The two-year-old eontrol gr-oup was in natunal tempena-

tunes all through the winter.
A group of relatively sma11 two-year-old smolts was

fin-clipped with a left-ventnal mark. This was done to get
an idea of the possible returns of untagged two-year smolts.

Z"_The Electnic,Fishing"

Du::ing the first week of August the outlet creek from
the Kollafjdr6ur Fish Farm was fished with electricity
to estimate the tendency of the smolts not to migrate to
sea. In contrast to earlier years there were no marked or
tagged fish in the outlet at all. This was not unexpected
for the two-year-old smolts but very encouraging with respeet
to the one-year-o1ds. It seemed that all the fish in the
photoperiod experiment had been ready to mignate to sea.
The rea] validity of this assumption remained to be substan-
tiated by the return-rate of these fish from the sea.

3. The Adult Returns.

The returns cf tagged fish to the Fish Farm are presented
in Table 5.

The returns of the var.ious groups of two-year-old smolts
vary from 4r1-919eo averaging about 6r0%. 0f these 96% retunned
after one yean but 4eo after two years,This neturn-nate is somewhat
higher than the return-rate fon the t97t tagging expeniment
but it must be eonsidered that the smolts released were on the
average lar"ger in the 197 2 experiment. Any real differences
will be noted in the length/reeapture r:ate analysis.

Thene does not seem to be any difference in the return-
rate of fish tagged with wire attachement (511) and those
tagged with polyethylene attachement (5r1). One interesting
difference, though, was a higher return-rate after two yea::s



in the sea of salmon taegecl with Carlin tags with polyethy-
lene attachement (73en of the total) a.s eornpaned to those with
Carlin taqs roith '.ri.ne (2% of total). Statistical validity of
this is not clear, The thnead usecl was not of the conventional
type used for smolt-tagging in othe:r countnies and r^'as quite
a bit less pliable.

The neturn-nate of one-yean-old smolts in the photoper:iod
experiment j-s fainly satisfactony companed to two-yean-ol<ls of
approximately the same avenage sjze Brhen tagged (e.g. groups 5

and 7). The contr:oI gnoup (6) is supenior to the one-year-
olds but does not compare leith a conresponding group from outdoon
ponds. It is thus clear that the antificial envinonment has not
been a satisfactony substitute fon natune. Another intenesting
thing is that stnaying is gneater in group 6 (10%) than in any
othen gnoup. Ti-re amount of stnaying in all other groups combined
was only 2 799o

Gnoup 3 was different fnom the othen qrloups in the way

that ttre sm"olts had been eannyinq the Car-lin tae fo:: a yean
befone their nelease. These fish wene tagged and neleased in
1971 as one-yean-smolts and subsequently electnofished in tire
outlet creek. They were re-released in ]-972 as two-yean-smolts.
Effect of this long tag-adjustmr:nt time on netunn-rate is open
to speculations.

In spite of a small averagi) size (1t+r(l cm) tlre fin*
elinped smolts shor^red a- hish r.etur"n-rate of 7,5% alinost trviee
as high as corresponding tagged smolts. This shor,rs tirat the
neturn-rate of untagged fish must be at least twice that of
tagged fish " and possibly gneaten fon fish in highen length groups
since the retunn-nate of unmar]ced fish seems to be 3-4 tirnes
that of tagged fish in this exper-iment (see next panagnaph).

The total netunn of salnon to the Pish fa':rn in 1973 r^ras

1956 salmon. Of those 46 are kelts whicl'r is aponoximately 30?

netur:n fnom last yeans taeging. Of the nemaining L910 fish thene
are ca 1600 netunning as gnilse, This is pr"imarily the nesult
of a release in 1972 of appnoximately 14.000 viable two-yean-old
smolts. This amounts to a total netunn of approximately tt%,
Subtnacting taggetl fish from tire total netur"n of gnilse gives
ca 1200 fish retunnine unmanked. This is tire neturn from 6000
two-year-olds released amountins to aopnoxiinately 20% netunn,
A consenvative estimate would be ca !7eo

T-
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4.- .lh.e_Lsrrlgth at Ta$ging versus Returns "

These data wene set up like in the previous experiment
using only netunns of two-yean-old smolts and are shown'in
Table 6.

The table shows that there is an incnease in return-
rates up to approximately 19 cm length. After that it tends
to level off and even decline after a size of 2t cm is reached,
These findings are in good agreement with those shown by Canlin
(1959) although his results levelled off at a much higher
return-rate. These results furthen suggest that tagging with
Carlin tags is not p:ractical unless the fish are at least
14 cm in average fork length

A comparison of the results obtained by Carlin (1969),
Gubj6nsson (I972) and those from the present experiment is
presented in graph t. It is appar.ent that the results from L97t
and l-972 tagging experiments are quite a bit lower than Carlin's
data and much lower than those of Gu6j6nsson. Mone recent data
(1973 experiment) have pnovided considenably higher return-
nates in eveny length group with less pronounced incnease with
length" This information will be dealt with in a laten report,

The decrease of retu:rns in smolts larger than 21 cm is not
easy to explain but it can be speculated that this is due to
early sexual maturation of the male smolt : d.Dd a tendeney to
linger on in freshwater. This was indeed noticed at the
Fish Farm in the fall of Lg7 2.
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Tabl-e 3. Recaptune Rates fon
Two-year-old S$olts

Lenght Gnoups of
in 19?1.

Various
Tagged

Fork length
cm

Nurnben
Tassed Reeaptured

Number

14.0(13r6-14r5)

1$ro(14r6-15,5)

16'0(15'6-tr6'5)

17r0(16r6-17r5)

18ro(17r6-18r5)

1184

13 54

681

159

58

31

55

27

13

6

216

4r1

4t0

812

1or3

Tab1e 4. The Grroups of Smol-ts Tagged in 1972.

Gnoup
Nunben

Age o
$mo1t
in

Yeans
Numben of
Smolts

Type of
Tae

Type of
Expeni-
ment

1 2 1998 Canlin Tag
Pnoduction
Retunn-rate2 2 1992 CanJ-in Tag

3 2 629 Canlin Tag

4 2 995 C. w/Wine Type of
Attachernent

5 2 998 C. w/Polyethyl

6 2 1497 Carlin Tag
Photopeniod

7 1 970 Canlin Tag

I 2 1000 l'r-n clr.pped.
1eft ventral

I'j.nclr.p vs.
Tap

Total 10,079
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Tab1e 6. RecaPtune Rates
year.-old Smolts

fon Vanious Length GnouPs

tagged in 19?2x

of Ttlo-

Fonk length
cm'

Number
Tagged

Number
Recaptuned

13.0

14.0

15.0

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

21.0

25.0

6 tl3

27 5.8

18 32

890

?60

5s3

300

162

92

45

2t

o

3

I
95

69

51

55

47

33

t7

10

4

3

0

0

1. l+

3 .1{

3.8

.5.?

7.2

7.9

11.0

10.5

10.9

8.9

14.3

0,0

0,0

Total 810 5 393 4.8

x = Including those'in Photopeniod Expeniment.
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Gnaph 1. Companison of Retunn-nates pen Length
Gnoup fnom 4 Different Sounles.

C = Canlin (1969)
G: Gudjonsson (1gT0)

7t = Tagging Exper-iment IgTt
72 : Tagglng Expeniment I}TZ
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