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Europear Smolt Taggin

In 1972, 191 salmon Seggdd as notural smolte in Burqpean rivers were reocaptured off
Greenland whers tho ccomercial oatch Tor thet yesr smounted te 2,032 meiric tons. Of
these 191 fish, 163 were tagged mes smolte in 1971 (4.4 per 1000 tagged) and & further
28 had been tagged in 1970.

In contrast, elthough the number of tagged hatchery~rearel emolte relessed in 1371 was
greater than the natural smolt release, only 14 (0.26 per 1000 tagged) were recaptured.
None of the hatchery-renred smolis tagged in 1970 wam recaptured off Greenland in 1972.
In other worde, B5% of the recmpturss from natural smolis were 1 sea—winter fish and
15% were 2 sea~uwinter fish. All the recuptures off Gresonland ef hatohery-reared fish
were 1 ssa~winter in age.

A1] the smalts relessed im 1971 ware ensesthetised with M3 222 before belng tegged.
Identical tags wers used in Scotland end Bngland and Walea, namely & medified Carlin tag
coneisting of a emell obleng green plastioc plate attached below the dorsal fin by means
of s double black pelyethylene thraad. A few Scottish hetchery-reered smelis wers tagged
with emall un-mmbared bLeads. Carlin type tage wers ussd in Sweden, Norwey and Iceland.
The French tag used in 1971 was almo of the Carlia type with the double swivel stdinless
stael attachment. The tag itself was sky bilue in osleur. The Irish tags used were
normally small plmsﬁo diance with a double swivel stainless steel attachment, altheugh
some Fley tage, using a 'gun* for insertiom, were used in previous years and most ef
their recapturss off Greenland were of this iype (including the one caught off Greenland
in 1972).

1. Natural Smolts

In 1971, natural smolta were releamed into rivers in Scotland, Hngland and Walen,
France and Norway. A totel of 36,661 wers released and the figures ars given in Table 1.
Of the 163 recapturss taken off Oraenland im 1972, all but 30 ware Scottimk fish. Over
half the total number of smelts tagged were tagged in Scotland and the figures for tha
racaptures (per 1000 tagged) show that Soetland (6.4 per 1000) had a significantly
higher proportlon of tagged fiwh taken off Greenland in 1972 than d1d BEngland and
Wales (3.5 per 1000) or Francs (2.1 per 1000).
Although over 5,000 natural emolts were tagged and released In Norwey, thers wers no
reoaptures off Greenland, thereby reducimg the combined rate for all four countries %o
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Tarle 1

Numbers of Natura) Smnits Tagged in Europe in 1971
and Receptursd off Greenland in 1972 and 1373

Country Number of Smolts Greenland Reca.gtura;a

Tagand 1972 1973 Unknown  Totnl
Scotland 20,705 133 {6.4) 2 (0.1) 2 {0.1) 137(h.f
England & Wales 5,680 20 (3.5) © o} 20( 1.5
France 4,702 10 (2.1) © 0 10(2.1
Norway 5,573 0 0 o o}
TOTAL 36,661 163 (4.4) 2 {0.06) 2 (0.06) 167(4.€

4.4 per thousand.

In Scotland, natural smolts were tagged en mine different rivers which were part of
five river systems and they wers all on the east coast. In fngl-nd aml Wales each of
the three rivers concerned was e meparste system. Two of these rivers were in the
south went of England and one inm the north east. In Frange each of the thrae rivers
were in widely separated systems. In Scotland, ¥ngland and Wales and Francae, therefore,
a total of 15 rivers were involved. The numbers of emclts tageed and recaptured are
givan in Table IT and the locations ef thess rivers are shown on the maps at Figures
1, 2 and 3.

By examining the numbers of recapturss from the different river systems and indeed
the individmal rivers in each of the oounitriss concerned it can be seen that the
recapture rate varled considerably from river to river.

It can be maen that the racapture rate off Greenland for smclie tegged and re egsed
in the English rivers Axe, Exe and Ure are quite similar, being 4, 3 ard 4 respectively.
For Prance, all 10 recaptures off Greenland came from the River Adour in the south west
of the country, giving & recapture rate of 6 per 1000.

It is with the Scottish rivers ihat wide varlatlons in recapture rates ocour.

For example, in the Tay system smolts were tagged on the Rivars Tumel, Almond amnd
Kinardachy. Avery high reospture rate of 21/1000 tagged was obbained for the Tummel .
This was, in fact, the highest recapture rate for any individual river since tagged fish
have becrn caught in Greenland weters. On the other hand, for the R. Almond in the eame
mystem, the recapture rate off Greenland waw 5/1000 tagged which is approazching the

same order of magnitude as the figures for the English and French rivera. A% the bottom
end of the scale was the Kinardachy where no recaptureas were reported from Greenlamd,
although only a few smolts were tagged on this river.

& small mmber, however, waw alme tagged in the River Bran on the Conon system but in
thie case & recepture rate of 11 per 1000 tagged was reported. The other river in the
Conon system in which natural smolis wers tagged waas the Meig. Like the Kinardechy,
there were no recaptures in Greenland waters of smolts released in the Melg, even though
5,900 were tagged.

The largest number of smolis was tagged on the River North Esk and the recapture rate
off Greenland was high at 9 per 1000 tagged.

Less than 400 smolts were tagged on the Tweed In 1971 and there were no racaptures
of f Greeuland.

The two remkining Scottish mmolt taggingsites in 1971 were on the R, Feardar and the
R. Girnoch - both rivers being part of the Dea sysiem. Although far more smolts were

n2



-3 -
tagged on the Girnoch than on the Feardmr, the recapture rates off (Greenland were very
similar (9 per 1000 for the Feardar and 8 per 1000 for the Girnoch)

{The River Boyne in Eire has been included in Table II because although no amolts werse
tagged in 1971, there was s Tecapture off Greenlamd in 1972 of a smolt tagged in 197

Bafore one can sey that certaim rivers comtribute proportiomately more salmon to
#he Creenland fishery than others a number ef factors should be sxamined more closely.
Thess would include the individual handling and taggimg techniques, the wites of tagzing
and the degree of predatiom im freshwater and the respeetive sstuaries, eto. Almo
whether certain rivers are predeminantly grilse rivers or whether other rivers produce
smolta of a certain age which a¥e found to be umcemmom wmomg the Gresnland catoh.

A study of the recaptures in home waters could give seme of this information. Thess
figures are alse given in Table II. It will be sesn that in all but two of the rivers
(North Esk and Almond), the recspture rate off Greenland was equsl to or greater than
the rate for sslmen {i.e. excluding grilse) recaptured in heme waters. In many cases
this muat reflect the relative fishing efforts eff Greenland and im home watsra.

1A. Scotland

On ths Tummel, the home water recaptures of salmon were almest the same as the
recapturs rate off Greenland. On the other hand the recapturs rate of grilse was only about
one third of that number which would suggest that the Tummel was more of & salmen river
than & grilss one.

By far the highest number of recaptures came frem the North Esk taggings, for in
sddition to ths recapturs rate ms grilse being 54/100 tagged, the recapturs rate as
salmon was 20/1000, the sane as on the Tummel. The R. Almond em the same system as the
Tutane] had & higher reoapture rate as grilse tham amy other river - with 58/1000 tagged.
On the other hand very few or relatively fn(G/‘lOOO tagged) were caught as elder fish.

On the Des system, the reoapture rates for the Feardar and Girmeckh smolts were far lomer
and similar to these for the Hnglish and French rivers.

On the Conon system, the two rivers differed quite consideradbly. For the Melg, not
only ware thers ne recaptures off Greenland but the recapiure rate in home waters,
particularly of salmon, was low compared with the Bram.

An examination of the results of smolt tegging e:perin:ent' carried out in years
before and after the 1971 taggings are particularly interesting.

No smolt taggiag was reported from the K, Twesd sinoe 1966 and enly a few smolts wers
taggzed on the H. Kinardaohy. None of thess was takem off Greenlamd and only a few fish
wars recaptured in home waters.

The recapture rates off Greenland of smelte tagged em the Tummel (Tay system) and
the Girnoch (Des syatem) frem 1967 to 1571 ware consistently high relative to the
retums from the ethar rivers..

With the Scottish rivers generally the revapturs rats of smolis, not only off
Greenland but in heas waters, has increased significantly from 1569 onwards, Whereas
the overall recapture rate off Greenland was 1/1000 sr 2/1000 up to and including 1968,
the figure increased steadily up to 7/1000 for the 1971 smolis and could be slightly higher
than this for the 1972 smolts when all the recaptures ars reported. The commercial
catch off (Graenland has net shewn this degres of imoresse gver thess years.

It would appear that ome of the main contributiag facters was tha chamgs in the type

of tag usad, Up to 1967, ths smolt tag consisted of a small darkensed silver plate
sttached to the fish by means of a singls silver wirs. In 1967, when some of the
results of a comparative tagging test cerried out in Sweden were known, an informative
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test was carried out with the North Esk smolts. Almost equal numbers of smolis were
tagzed with the darkened silver teg and with a modified Carlin tag attached by means

of a double polysthylene moncfilament - & type which the Canmdian fishery workers had
been uming during the pravioua few yeara. Tha recaptures Tete in home waters of the
Carlin type teg w&s approximately twice that of the silver plate. Rates &f recaptures
off Greenland, however, wers me higher than in previcua years for either tag.

In the following yesar, boih typss of tag were used on two other rivers, the Almond and
the Twmel in the Tay system. On the Almond, whers similar numbers of sach type of tag
were usad, the silver plate produced the higher recapture rute in home witers. There
wers ne returns from Greenland. On the Tummel, where the ratic of Cerlin type to sllver
plate was about 3 to 1, the Carlin tag produced all the recaptures. There wers ne
returns at all from the smolts tagged with the silver plate.

From 1969 onwards, the only tag used for smolts on &ll rivers was the modifled Carlin
tug.

1B England and Wales

In England and Wales natural smolts wera tagged on only three rivers in 1971.
These were the Axe and Exe in south west England and .the Urs in Yorkshire in north east
England. The smolts on the Axe and the Exe were truly native smolts whereas those on
the Ure, although demcribed as naturzl smolts, had actually been plante: as fry. They
were later trapped as smolts, tagged and transported below & belt of pollution on the
R. Ouse of which the Urs 1s & tributary, and released at Brough on the north bank of
the Humber. The smolts on the Axe and the Exe wers released near the top of the tideway.
Al11 the smolts were tagged with the green modified Carlin tag with the double polyethyl-
ene atthchment.

The recapture rate of thess smolis off Greenland were rather similar teing 4/1000,
3/1000 and 4/1000 for the Axe, Exe and Ure respectively. These figures, together with
the recapture rates in home weters are given in Table II. For home waters, the
recapture tate for the Axe, although not soc high as on some of the Scottish rivers,
wan larger than those for the Exre and Ure becsuse the majority of the retuming fish
were taken on a fizred trap near the top of the tideway. Th2 numbera taken by nets and
rods in the Axe srea were comparatively few in number.

Unlike the Scotiish returns where the recapture rates off Greenland reached their
peak with the retumme from the 1971 and 1972 emolt ilagging years, the rates Tor the Axe
were at their peak following the 1968 and 1969 smolt tagging yeara, i.e. recaptures
taken off Greenlend in 1969 and 1970 (6.4/1000 and 8.,5/1000 respectively). Thz
rocapture rotes off Greenland of the Exe and Ure smolts tagged in 1969 were also the
highest for these rivers.

The tagging of natural smclte has beern undartaken every year on the R. Axe from
1960 onwards although nea truly native smolts were tagmed after 1971.

One of the first few tagged fish to be caught off Greenland was one which had heen
tagged a8 a smolt in the Axe in 1960, Since then, recaptures off Greenland have been
reported from every tagging year. The complete llst of recaptures is shown in Table III
and the rates of recapture off Greenland and as ealmon (non-grilse) in home waters,
together with the commercial catch off Greenland for each succeeling year has been plotied
in Figure 4. There are the usual seasonal fluctuations with the home water catches and
the recapture rate off Greenland increased with the commercial cateh until 1970. The
recapture rate off Greenland haa, however, decrezsed during the past two years.
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No compareative taguing involving the modified Carlin tag end the silver plate tag
in the same season was ovarried out in England and Wales. The eilver plate tag was used
up to and including 1967 and then all the smolts from 1968 onwards were tagged with the
modified Carlin tag. As in Scotland, there was an immediate increase in the recapture
rate both for recaptures off Greenland and in home weters and this was maintained and.
in the casa of Greenland recaptures, inoreased in the following year.

The reasens for these increased recapturs rates are perhaps not so well-defined as
might appear at first sight, for at that time the Greenland commercial catch increased
conaiderably — the 1969 catech being almoat doubls that for 1968. Furthermore, increased
rewerds were being offered for the returm of tags.

Recaptures from the 1370 snd 1971 smolt taggings showed a decresse in the recapture
rates but recaptures in home waters wera affected by the prevalence of U.D.N.

On the R. Axe 1t was found that age and size of salmon smolts had little or no
influence on the ses sge of returning asdults. However, adult production of 1, 2 and
3 year old smolts have been estimated at 1.04%. 3,265 and 4.93% respectively. The mean
fork length of 1 yearold mirrants is generally smeller than the mean fork length of
those which returnj but the reverae is the case for the 2 and } year old smolts.

The proportion of 1, 2 and 3 year old smolts in the annual runs on the R. Axe from
1966 to 1971 is given in Table IV. It can be seen that in 1970 and 1971 there was a
mach higher proportion of 1 year old smolte in the run compared with earlier years and
this was moat likely to be a contributery factor for the rather low recapture rate
resulting from the taeginga in those years.

Tatle IV

H. hxe - Fercentage of Ore, Twn and Three
Year Cld Smolb  in the Annuul Runs

- Y ] n Yor

mr bgmen Bt SR e
- cnl

1966 9.0 88,0 2.0 16.43
1267 10,0 85.0 4.0 16.69
1968 5.0 87.0 - B 16.34
196% 22.0 69.0 3.0 ) 16.14
1570 46.3 49.2 4.9 16.12
1971 50.0 46.7 3.3 15.49

2, Hatchery-Reared Smolts
The numbers of hatchery smolts tagged in 1971 totailed 53,377 and they were

relensed in wix different Turcpesn countriea - Bootland, England and Wales, Eire,
Ioeland, Sweden and Norway. Although hatchery smolis ware tsgged in Demmark im previcus
years and in Preance in the follewing year, mno hatohery smolts were tegged in the two
oountries in 1971.

Unless thars have been some late reportings, thers wers no recaytures off
Greenland from the Irish, Icelandio or Swedish tagging expsriments.

Details of the mumbers of smolts tagged im each oountry amd the recaptures
off Greenland and in home watsrs are givem in Table V. It oan be seen immedintely
that thare wers only 14 reosptures off Gresnland, amounting to 0.3/1000 tagged.
Fine came from two rivers in England amd Wales, the Avon and tha Usk and two from
the R. North Esk in Scotland, The remaining three wers from Norway.
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2a. Scotland.

All the hatchery smolta tagged in Scotlamd im 1971 were resleassd into the R.
North Esk. There were three separate batches. One batch came from the Kinnaber
Fish Farm and these were tagged with the modified Carlin Tag. The other two baiches
were tagged by the Freshwater Fisheries Laboratory but one of these lots was tagged
with rnumbered beads, the other batch with & modified Carlin Tag. Both Greenland
recaptures weres fish from the Kinnaber Farm.

Comparing the raoapfuraa, both off Oreenland and in home waters with the returne
of wild smolte tagged in the North Esk in 1971 (see Table II), it can be seen that
the recepture rate of the hatochery fish is very small. However, it osmpares favourably
with rates obtained for wild smolts on the Girnoch and Feardar and is indeed bettsr than -
the retums of wild smolis tagged on the Meig. ‘

When compared with earlier years, the recapture rate in home waters of hatchery
reared smolts relsased into the North Esk in 1971 was appreciably higher than for the
1970 relesse and very much highar than the returns from the 1966 to 1969 smolt
taggings. In those years the mte/1000 tagged for grilse and salmon was usually less
than 1.0. However, the recapture rates off Greenland were low throughout except for
the 1970 relessea, when & batch of syolts tagged by the Freshwater Fiaheries Laboratory
produced a recapture rate of 5.6/1000 end & larger batch of emolts reared at the
Invergarry Hatchery gave a rate of 1.0/1000,

2b. England and Wales
The returns of hetchery smolts relsased in the three rivers were low. The best

regults in home waters were from the R. Usk but even here the total rate did not
exceed 1,7/1000. The Usk smolts were all two ysar old fish end wers reared from both ims
local and Soottish eggs. Unfortunately, it was not possible to keep the two batches
separete right through to the smolt stage. '

On the Avon, both 1 year old and 2 year old smoltas were released. They all
originated from local egee. Although recapture rates were low for both age groups,
the 2 year old fish gave the higher returns.

There were no returns from the Axe Fish which ware all introduced as 1 year old smolts
reared from Scottish eggo

Heturns from earlier taggings, both in homs waters and off Greenland were very low
except in one year from the Avon., In 1968, a mere 432 smolts wers tagged hut 2 (4.6
per 1000) were caught off Greenland.

2e. Eire

1Ir Eire, all the hatchery smolts tagged in 1971 were released into the RH. Shannon.
They were all two year old smolis but one batch was derived from Irish egga while the
other was derived from Canadism egga. Only one recapture was reported — a grilse in .
home waters and that fish was one of those reared from Irish eges.

For the tugging years 1966 to 1970, only 3 fish were reported from Grernland even
though over 30,000 hatchery smolts were tagzed. One of these fish was tagged as 2
1 year old amolt in the R. Shannon in 1967, a recapture rate of 0.2/1000 and the other
two were tagged 1n the Burrishoole in 1969 - a recapture rate of 1.1/1()00. This batch
of smolts &lasc gave the hest vetnr  ‘r home weters for those years - 10.8/1000 aa
;qrilse. These amolts were all two yemrs old but the cyys were from Scotland.

Nearly all the recaptures of tagged smolts in Elre ware tnken as grilse.
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2d. lceland

There were no recaptures ofC Greenland in 1972 from the Icelandic smolt tagging of
1671. No intormation is available on home water recaptures from that year. From
previous smolt tagging years only 1 recapiure off Greenland was reported and that v
tae od as a smelt in 1966 (0.1/100 tagred}. The home water recaptures in the yesrs
from 1966 onwards weve wainly as grilse with an extraordinary high recapture rate of
32/1000 from the 1969 smolts compared with a fisuire of 3 to 8/100ﬂ for other yeurs.

2e. Sweden

No recaptures were reported off Greenland in 1972 although fer every smolt year
fror 19on to 1970 recaptures have been made off Greenland, the rates varying from 0,?
tn 1.2/1000.

WYost of the home waters recaptures were taken as grilses with some exreedincly high

recapture rates — as much as 122/1000 tfrom the 1968 smolt year.

2f. Norwiy

Three Nomwegian tagoed fish were caught off Gresnland in 1972 representing N.2/ 1700
of the amolts tagged in 1971. A similar rate was recorden for the 1969 and 197¢
smelt venrs. )

Althoneh saveral thousand hatchery amolis were tag-ed from 1943 apwards, no
recaptures were nade off Greenland until 1968 {from the 1Uh7 smnlt year).

The recapture rate Tor salmon in home waters in earlier years varined From A tn 10

per 1000 with the grilse rate about twice this Tipure.

Summary
There is obvicusly & wide variation from country to country, from river to

river and from year to year in the recapture rates of hatchery-resred smolte. The
quality, size and the age of the asmolts and the uature of the aites at which they are
releaged must have a significant influencs on their viability and survival to the adult
stage.

In Scetland, England und Wales and Eire, returns, both in home wrtera snd off
Greenland were very low compared with the wild asmalts. There has teen : marked fendency
for the recapture rate to inerease over the past two ar three yeara, particolarly in
Scotland and with the 1972 releasea on the R. Usk in England und Wales. There is
conaiderable evidence that i year old smolts do not return so well a3 2 year olds.

The aurvival rates in Iceland, Norway and particularly Sweden are ;reater,with
remariably high recapture rates, especiully as grilse, in heme water§. Conaidering
thie along with the Greenland recapiure rate it would seem that the Scandinuvian
aountries oontribute considerably leas, proporticnately, to the Greenlsand Cisharvy

than the other Burnpean countries.

Geographiocal Distribution of Smolts Recaptured off Greenland

Complete information is not available but it would appear that fish from individual
countries have been caught throughout the whole length of the Greenland salmon f'ishery
area from Diako Bay in the north to Julianeh8b in the south,

A typicz) example is shown in Figure 5 #here the positions of recaptures in
1972 of smolts tagged in England and Walea in 1371 are plotted. Of the 33 recaptures
from smolts tagged in five different rivers, the positions of 3 were unxnown. Fish
tagged on the Avon and Usk were hatchery-reared and those on the Axe, Exe and Ure were

natural smolts.
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Table I1

Racaptures in Home Waters and off west Greenland of Natural

River
Scotlund
Bran {Concn)
Meig (Conon)
Feardar (Dee)
Girnock (Dee)
Narth Esk
Aluond (Tay)
Pummel (Tay)

Kinardochy (Tay)

Tweed

TOTAL

Fnglani and Wales
Axe
Fxa

Ure

TUTAL

Frunce
Adour
Bresale
E1l4

TCTAL

Eire
Royne

Norway

TOTAl ALL RIVERS

Smolts Tagged in Buropean Waters in 1971

Recaptures per 1000 Tagged in Brackets

Smolts
Tagged

278
5,900
23
2,129
7,399
2,685
1,4€7
Pr0
397

1,813
1,569
1,360

4,702

0
5,573

36,561

RECAPTURES
Home Waters
Grilse Salmon Total
5(18)  2(7) T(25)
31(5) <) 34(6)
0 1{4) 1(4)
9(4)  15(7) 24{11)
403(54) 151(20)  554(75)
155(58) 15(6}  170(A3)
16(7)  29(z0)  39(°7)
2(9) 0 (9.
[¢] 0 0
615(30) 21A{10)  831(40)
26(10) 10{4) 36(14)
0 6{3) 6(3)
4(4) 0 4(4)
30(5) 16(3) 46(8)
0 5(3) 5(3)
0 o] 0
0 o} 4]
0 5(1) 5(1)
2q0(52) ? s
a315({28) 231" fn2?

D9

Greenland- 1972
From 1971  Erom 1970
Tageing Tagzing
3(11) ]
0
2(9)
18(8)
69(9) 4~ 16(<1)
13(5)
31(21)
4]
1(°)
133(6) 16(<1)
(+2 canght 1973
+2 unknown
9(4) (1)
7(3) 1(1)
4(4) 1)
20(4) 5{c1)
10(6) &(2)
0
0
10(2) 6(2)
- 1(2)
0
163(4)
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Table V

Recaptures in Howe Waters and off Weet Greenland of Hatchery
Smolts Tagged in Buropean Waters in 1971

Recapture i per 1000 Tagzed in Brackets

RECAPTURES
Sanlte Hone Watera Recantured in
River Taged Grilse  Salmon  Total  oreomland, 1972
Seotland
A North Esk 4,073 33(R.1)  11{2.7)  44(10.8) 2 {n.5)
b Vorth Bsk 1,174 6(5.1)  3(2.6) 9(7.7) 0
e North Eak 958 6{6.3) 6(6.3) 12{12.5) o
TOTAL 6.203 45(7.2) 20(3.2) 65{10,5) 2 (n.3)
Englund nnd Wules
d Axe 1,261 0 0 o 9]
e Avon (Hants) 13m 0 1(0.3) 1(0.3) 3(0.9)
f Avon (Hents) 1,581 1(0.6) 1{0.6) 2(1.3) 2(1.3)
¢ Usk 5,847 701.2)  z{0.5) 10(1.7) 4(0.7)
TOTAL 12,03C 8(0,7)  5(0.4)  13(1.2) 9(0.7)
Bire
1 Bnnon 534 1{1.6) 0 0
i Feuneom 1,645 0 0 o
TOTAL 3P 1(0.4) 0 0 n
deelim
11,08 ? 7 ] 0
3weren
4 457 232(46.4) 7 ? it
Norway
: 16,717 164(9.8) 2 ? ~3(0.2)
TLTAL 53,371 450(8.4) 14(0.3)
a = Pish from Kinnaber Fish Ferm. Tegeed with modified Carlin Tas .
b = Tagped by Fraahwater Fisheriea thoratm;v. Tagred with Carlin Tawr.
c . Tagoml with un—rmbe.. !

hends.
411 1 yesr old smolts and eggs of Seottish origin.
All 1 year old smolis.
A1l 2 year old smolts.
All ¢ year old smolta.
From Irieh eggs.
From Canadizn eggs.
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Hiamme 3
Map of France showing rivers where
natural salmon smolts were tagged.
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RECAPTURES SFF GREENLAND IX 4972 QF SMWOLTA TAGGED IN ENGLAND & WALES
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