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.Assessment (of the survival rates of mmolt populations by=meens eithex@f#he

return rates -'or #-‘b'he :reocapture rates top

b Fr-~oompe u{' .

exerciped that u!a often difficult to carry out m the dreferenaa-sn-ihe

Ak octulel
“ W used and W the '-mablllty-of ‘the faotors directly or-

Lern ,
indireotly involved.in the eptimaffgr of the survival rates .of -released smiélis.

m the overall analysis of the different experimente carried out in the

LA ¢ vt -

dases ~hedesrogeneonsiees in the experimental conditions,
and ‘lla-referenoe bl =g poss:l.'[a a{ to fine analyses of the various

tosth mentioned.

l. Return or recapiure percentages and yields obtained from various

seawranching experiments carried out in the North Atlantic {European

zone) and the Baltic Sea (diagram and fable 1)

-

Aralysis of the results obtained in the various countries referred to showd

that the production of natural populations is generally higher than that
n .
of populations rearedjand then released from haicheries. In particular,(Table 2

shows that the recapture percentages .of the natural populations in -thé Baliic Sea
Q) <34

are l.4 to 1.8 tims(‘ggha&hm those of populations reared in hatcheries.
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As for the return percentages, a still higher multiplying factor of 2.6 to 7.8 mmy

=% noted.,
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Furthermore, it mey=de- observed that the ratas of. return to the\ originmlk
—preduaiicn-auibnanment are pa.rjﬁ:g!g_a;rly low in countries engaged in intensive
Soluson. moa fishing, whereas partioularly high return rates (20 to 26%) can be obtained

UL
—n—pesswTrt=ef FNGNAE populations in countriss such as Iceland where sea fishing for

thege fish is proh:l.bited. Thepe high wd;u;ﬁﬂ_/a{so m

the recapture rates isr Norway (18 to 2T%#) and 9m the Baltic Sea or‘f;‘ the west

" comst of :Sweden if mocount ie taken of & number of. ‘corrective : factors’ -(non-

- e’
~declaration.of tags’\ wadditional mortal:.tg farlin tagging).
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Giagne il deon-Bidesad iyt of tag
- o T doeciem o Fed o : Rate Rutw
[ 1 \ homrirrgeorrcmnmgs mmom= cnewrasjrrnnrecicsnarsaanygeen arl e,‘._:
Comtay . Autitne atock] ahook 1 diibe § Hotoh] Hatcr ruturn] recapturs!
'q f 1 awmadt e § e § maaru] UT] A} €8 | NT} Ea % T a o
_r:a - : L K R 7 |
1, - L
Icelsns | 2SALIIW 1930 . . o | 12
= ! = i . . 4,85 .
C - ISARSSON 1352 * . 8.3
TS SN 1502 * 4 . 4 0.3
.- b - - . . {8-11)
- TSPKSSON #8AD . . . 14.8
ESNLSE0M et al 1973 . . . 21
- . 3 . 25.1 :
- N . - . 8.2
- - el - H » v LR ] 4y
- - - - 8.5
Oowark |  CHARISTENSEW 1832 '7 . f i . 11.9 £22
‘ J . : | ; :
Sweden PETERSON 1973 . il = » : . 19.4 g2:
(Raltic) b . . : . 19.5 g2z
j P2, LARSSON =t al 1379 . + . - : 128 . Joe. 828
- m - - * a 20.4 E ’[‘. Ei;
- +2 * Ly " +* 8.8 . 37.:.
= * Parr . 9.8 &7
- N . . . 4.2 133
Sweden = . + *+ B4 o] o2
{West coast] - . + 15.4° ] - 221
g - - - . 11.4~7 " 3s:
L ol
L
Norway WAASER 1381 . - e a5
- . - - . Szl
-l EeTr * [ 3 + -y
.. JoeSER 1381 . » . 5 - £80
Porend. — - AITAS et RINSH . . . Swolt | - _ © SERET il =5
OssSR” 1973 B 3*
Finland ™ | IKONEN et AMSvIFEN vee2 ||« o | smont a1 LS
g .- L = ;s i 3 {2-1350) 2.5~
ey . b - : . . L gl
- - . 1 }? n
Northern VICKERS 1977 » . e 8.5 s
Irelend - * | - . 0.6 1
- » . . 1.9 -
Ireland PIGGINS 1530 . .. . 7.8 1%
) — « 7 . - . . . . Z.4 (i8-1
= . » - . 0.LA b
" . - - - 3.5 0 q:
Franca {1171:’-'5._ 1973- K.} IS . s 0 0.3, 2 .
PROUZET 1981 - Parr1 . 5.5 1
o a - o~ Parrt®{ _{ » 3.4 1%
FRLOYZET 1878 . . = el .4 : 2.5 %
N i 1 wl:
o ol

o 1 Baltic stack b 3 west rogst slock € 5 estimota o ¢ Sestland w3 freiand € 3 lueled

-3 Table 1 3 Review of the results concerning €ifforent Sea Renching erperinmts
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g Rate of-recaptura (%] B Rate of rigturn (%)
Country mermmmetcceesmmergemaemeven=s | RAatig [vecewspawongrenswws | Ratic Typs of tag Authara
wild Hatchary wildg Hatghary
Swaden 20.4 12.4 1.88 Carlin tag LARSSON st al
(Baltic) (1879}
Sweden 15.4 . 8.4 1.83 Carlin teg LARSSON at al
(West coast) - ' (1878)
Finland 13.5 10.0 1.35 Carlin tagd TOIVONEN (1877)
{Simojoki rives) s
Poland ) 5.8 3.2 1.82 Carlin tag MITANS and RIMSH
{Gul? ot Migs Kﬂggs] (1978)
Noruay 1.7 3 Carlin tag HANSEN (1881}
{Imaa ravar) 20 {estimato} §.8 Wnmarksd JENSEN (1881)
jrsliord 7.5 2.4 3,13 | Celd branding PIGGINS (188Q)
(Buprrisheola r;,.!m : + fin clipped
e = E——— = e ——— B B R iy Y — "
Marthern lrelend 1.8 Q.5 748 Cold branding PIGGINS (1880Q)
{Bush rivar] ' + fin-clipped .
2.2 0.8 3.7 Carlin tag VICKERS (1877)
e o S et S - -
Jcealand 20,8 8 2,6 Microtag ISAKSSON #% 8l
(El}idaar rivaz) (1878)

T T

Table 2 ; Ratlo betwasn the ratas of recepture and the rates of return of wild and hatchery reared populationg of smolta

(*)

problems @ furenculasis
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Incresase of Increaase of
Authors the Tate of “he rats of 2molt Size OCptimum
racapture by cokurn By agm Yariation Bize
om of length | cm of length at ralsass
Tosland [ 4.2 | 2ens | 3ty u-:if?”m:g
‘Isaksgon T1876) 2 =
Iceland 2.56 Z ans | {12.5-17.5) | + maximum lsngth
Sudjonsson{1870) 17.9%
Swadan
{ule river 0.o78
Skellefte rviver 1.815
Uma river 0.522 2 ans {12-24) 18-24 om
Angermanalven river 0.76B6 ;
Indal river 1.258
Ljusnan river 1.664 o g
P.0. LARSSON (1§77)
"R,
Indalsalven river 16.45 1 an {12.5-15.5) maximum length
' ] 15.8
.- 5.37 1 an {12.5-15.D) © b ¢
3.89 2 ans | (13.5-18}) 18.5-20
2.40 2 ans | {13.5-18) 418.9-20 :
H.H. PETERSON{1373} 5.07 7 an 112.5-15.5) | mxi?:%gmgm
1 . RS
Denmark 2.%9 2 ans | (14-27.5) 22.5<27.5
C. Christensen {1982)1 :
Eanada ] 0.35 : 1an | (15-18) maximum lengtin
3 19
0.18 1an | (15-20) maximum length
i Z0
»
3 0.%7 2 ans | {13-17) maximum ilength
i 17,
0.31 2 ana | (15-20) maximum length
2D
J. RITTER {1977) v

Table 3 : Relationship betwean size and survival
of amolts released




JAnbla 4 s Impact of tho difforont typus of Loy on tho rato

al roburn

Type of tag

_________________________________________________ _| Ratio of Smolt Smolt
the rates of length length Smolts
Countr S turn (+) (o) igi
y Adipose branding Micro| Carlin r?/g in em in em’ origin
untagged| fin clipped| and adipose tag tag .
fin clipped :
Iceland )

ISAKSSON et BERGMAN (1979) + 0 1.8 10-19.5 10-19.5 | Hatchery
ISAKSSON (1880) + 0 2.2 Hatchery
ISAKSSON (1982) + 0 2 13-15.3 14.5 | Hatchery
ISAKSSON (1876) + 0 1.7 15 14.5-16.7 | Hatchery

Norway
HANSEN (1981) + W 1.23 - - wild
HANSEN (1981} + 0 .9 - - Wild
HANSEN (1981 + 0 2.3 - - Wild
Ireland
PIGGINS (1980) + 0 1.16 - o Hatchery
Northern Ireland
VICKERS (1877) * 3.9 14,3 14.3 wild
VICKERS (1877) + 3.2 14.2-17.5 | 14.2-17.5| Hatchery
Iceland
ISAKSSON et al (1979) + o 1.25 - 12.5 - 12.5 wild
| Canada : '
PRATT et al (1974) + (5] 12.3 - B wild




Jable 5 : Estimates of the multiplication factor according the iype of tagging

Type of tag

Multiplication
factor

Rates ©f return

Adipose fin clipped ;

1.9

fdiposs Tin clippes
and ooid branding

|

-

Microtag 1.25
L
Carlin tog!" 1.8-2 |
|
{2) ’
Rate of recapture Cariin tag 2.4-2.7

{4) loss of tag included {between 10 and 25 %)
{2} 1oss of tag and non reporting of tag {25 %) included

Table § : Rates of return or recapture and yield's estimates from wild and
hatchery-reared populations of smolts

4

#1ild population

Hatchery-resred populatfon .

10.5

—

Country . s
Rate of return Rate of recapture | Ra?e of raturm ‘Hate @f.xﬁcBSturé
————————— 1 ——————— i i i ] e g e B S S S g ———--—-—-—-—-—?—-—-——————1—---——-—— —— - o g s g
% | kg/M000 | % kg/1000 | $ | kg/1000 % f &g/anL>
- ‘ :
Iceland 26 B50 5 28{1) j 760 2T .
2.31(2) BB
- ! ] . | |
8.6(11; 240 §.8 -. 440 | B.7 4 206G
Ireland - - : ﬂ
7.6{2) 200 ; 1 ] "
; ! 1 285 f 5. 970
France i = T 3 =
| D.8 22 I
Norway 7 { =23 | =23 560 - - e B
7 1
_ s R ) 2155 29 4700
Baltic area T 1
1 34 1380 333

:_]r
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The use of@m&s—d&ﬁﬁm the loocal Ibrﬁ-d gives varilble resulte in Ioeland,

ity (L!)\ 1 Rl

; either lower than or of theﬁ%ltuﬂe ag those obta.imd by relea,s:l.ng
‘ }'UM Sﬁm w- y v 5 ot
-olts( ‘from 'I:he population present r tiwwe looated cloae to the ralea

S

I
;

)
S

The pame a.ppl:l.as 10 the Baltic Sea,where reoapture ra.tea ars obtained that are
n.\.i | RSV -5 \....J.L'IL» !—a.' !z:rv;_rﬂrs!J' i ',M L= .,--‘.' b ‘ﬂa-—qﬂi Eroar
gometimes Juat a8 h:lgh with a non-original breed as with 'I:he looa.l ened.
£ ubod ; Wm SR -
also obssmsn that, 1n-~ i experiments, recaptu:ne rs.tes obtained in

the Baltic Sea. a.re Just as high -for a. reared. hn!d a8 for a w:l.ld hn-d.

[T FR URTUINE R E 14 BT B N R 3

I e

Lastly, it may be noied that the use of one-year-old mmolts makes it possible to obtai

return or mca.pture ra.tes l.‘.l'. leaa'lz oonpars'ble ni‘l:h 'those o‘btained w:Lth releages

A
- ‘-' L s ¢

. o F = .
S e ¢ eemn e b e n v e - e s e

" of smélfa a.ged two yea.rs a.nd. more.

Cha nay mu&%

Bi—respeci~wf yields obtained from the return of adults to the
v.c N

< ‘I:wo zones must be e
3 - Y
\_\'\ fring (e.5. Ioelta.nd) ﬁuch—a.a_ml;la.nen;t_tor/d—;metmes
,.,- AN L
considera.bly exceeds the minimum yield reqm.red for the amort:.za.‘bion of the
LA X SR (R 3 TSN B St BV IPI Tl o T ¢ ol oro Cede ot ol wiIs
prod.uctlon 0051:3 of young fish (160 kg per 1 000 smolts),
Wil S the D84 WO Subfa - TAOEm B OCLG GLio wed IVNTOLEEN USRS TC LG BT
z

'? - zone of 1n'l;ens:.ve sea f:.sh:.ng (e.g. hﬁa&d, Norﬁa.y) in wh:l.ch bsvhtr-bh&

; 45 e R/ LN Z e 7 SR R
‘ ok : of a w:l.ld. popula.tlon i 3 exceedeo! szﬂg/ﬁ
i . = ol B Ry S AR LT B
. {‘l:hls minmum-@ W
N & I ELPORR RN o £ TS T
[ Satapdie)

e yields obtained ﬁ-ﬁhe reca.ptnre of ad.ult :t’:l.ah are h1gh (uBually 'betwee:n

----- e Benliolao tZaa roLr T W in e Clien tRales nhnf
300 and 700 kg per 10 smol‘ts relea,aed) " 0a the wes oa.lt of Sweden these yields
TLELD. -l .”‘.u...*a‘..
a.re smaller partl i;ae o the 1ower a.verage welght Gf 'the catches).
4 = Xz . DEp L St el Ko E T T LLTES
.. 3 Iu moin ALY e sl SO | PRT R Sl T
In short, the follom.ng po:.nta : a.nalysis of the results
T sELayE IS4 (R RO g O O ,‘r.-.:__;.:-.r:": . g
collec‘bed.
14, (BRI TR AR L RS OTTS &-oF U L L i vane oE
bt Ceppf ndbr beninldo Lf{ren pedoT pedey 1mid v FEeS kBuiniog
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sxocept :I.n nro cases, the same prodnoﬂ.ﬂty as tha.t of na.tura.l populution-

snlepgelins yd afiifid pa nl‘.mrl!m..nr cabe o M =0 fosid M..c.[ =p L"r
is not obtuined. ap the xeleass of reared molisy, of, . i ot et

Yin wrinssl T I

T
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pd smolb badscol omodd <o ?unr;q m-,uu

»

nc-’: a:.‘uu- :' \ ‘\
T2 E setay rnmﬂ Hﬂ,lﬂ@n%ﬂnﬂ'; ed poiique oene m :
’ %o Xhe onstries And she ri!nont, il dg yariasions are ahaerved
o oN  Jboewd loo™] eid i bw e B I5 v dpid so fout nemtiemos |
‘in.the return’ n.ndgena.ptm utu- srmeosod-with & mumber of.factors, such u
(i Pusisido ,lbta'x SIIgeneT (sitenltaqre ninives ‘.,Wﬂ 22T gesspdo -I.,
t;ze;qnality or *thn moltn;mmduoed, cowed-enploy ﬁ., ~the methods of releass,

L 2 ows sol olflal edi
'oa-r:l.shing and oertaii'Wlpel&te@-ﬂ(iho nethods of agseament used.

Jdo of eldiaseq i sma

sl Sdloss bloess

sa—-orto o eay wild dardd be

dod e 2k xitead
zeeceiex oilw penindic sunit fide eldszageen freul fx welay wendysoer Wﬂ'?‘é,_/
2. Review of ‘the principal factors whioh nay affect dhe survival rate o reliamed
_ .m-bmmagmmtt‘[w %6
-emolts As Qoo X e )

Fa s
b

Hotle prizseles ol -of efiubs 30 mrvier eif sy banisido ab.[ehr B r:n*.-_;':y-: 5
2.1 _IE rectieffeot on the survival rate .

IBEOLiE me-Se s si¥mer

8 ectox Of LA
Wiy gl N-.._..,_
2.1.1 Characteristics and gquality o ﬁeasadfﬁah) e S S i
ponitemoe bus: ot Lo Mac s boan rrss | s lant ., 87 Hsetaire aon .'t{.um—.. - ¥y
A s Py
arid T WO A oo BT St .zs#.?g&m%wn“»n 86 2bwonge ldny sehibosion

Many Pagging tTisls seem to show=ihatebhore—is 2 linearl :mia.ti.onship “betwesn thf
aglom 008 T 5 wl G01Y e s %8 stwog !t.u.h‘*’ g
return or recapture rate and -the mize of the amolt “('ra.'ble 3).

'L"I T
A

= ~largesi: mel*tl
]\- -
awnally arbioel. o high’ '

: turn ra:te,»._irrespective of their age. Eevertheleas, ;1
Ai-debow dokth: ai (waroll{ieindl ~g.0) widelY avy wodiBiNnl Go fre sy ‘; .
with two-year-old molts)iﬁu *.relda.onsh:tp is not linew R the ‘whole range nf »

hesoxe ¢ e FIPRY & m o
lengths,and -lhun-a. rednct:ton in 'the retnrn rate /as~fron & eeri;ain

? threshold"which could be due to & prooeas of dsmolt:.f:.cahon in 't.he larges Piok.

» WVL 5 .

noewdod ¢llevep! sz

Spks eug cimit vlooe GO pYEigsoer MM '
This relat:.onahip“'hetmen gize and return rate ﬁa.s usua.lly m
ebloiy ene(d SR © o adt 10 (bemeeler tics (DOL g 2 00T ek 007
" Carlin taggl As Isaksson and Bergman (1979) sugges

‘leﬂ,this relationship. could
(uenotso sfd 30 Fagiew PasTEVE Tewel et o st mthlq') colisem e
W‘to an artefact commected with fhe use of “the-Carlin tag, the 1oss

of which, adcording to Eisner and Ritter. {1979), depends on the gize of the ﬁ.a'h. =4
pilreer oiy Yo sisylsns edd m‘tw:-* im{oq seiwpller =7 d%ode HI e
/ 5{ In particular, Isakeson {1982) noted that this relationship was much less mksﬁ ’

thetob) fon T
in smolt populations tagged with the Microtag. Furthermore, Petersson{{1979)

pointed out that very high return rates could be obtained. ui.'l:h mg...-;ﬂltﬂ =
{average length 13.5 om).
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will vary according to the type of tag used (Table 4), the size of the tagged
fish and the enviromental conditions at the time of the tagging (Morgan and
Roberts, 1976). The Carlin tag with a stainless steel or plastic clip causes

a lesion which leaves the door open to pathogerésqmﬁl (Roberts et als, 1973).

q‘_u.‘l Mot
According to Morga.n and Roberts (1976) the injury caused ®@ould m-mmﬂ
fokn,
dlfﬁculté ﬁn{rolfosmoa:.s a.nd Wﬂ'—'\%&m

2,2 Effectfon the agsessment of the survival rate

2.2.1 Loss of #& tag

456420(, wwué‘-‘;ﬁl EB
This varies according to the type of tag emproyEds (between 10 and 25% of the

ﬁshhm MQ—; carlin ta})ﬁaﬁa&ﬁ&g—bo(Elsner a.nd Ritter (1979)

wmw
Isaksson andt Bergman (1979) but only 1.7k nﬂﬁEé_ﬁ:rota.g (Isaksson ard
Bergman, 1979). On the othe d, with a m of tagging, such as
S Mé,._u..ﬂ
tasrin—wi e Carlin)'b%,‘ there meg be variable losses ependiag to some

extent on the experience of the ‘tagging team (Shearer, 1977).

P .
5.2.2 Declaration of the tags and localiigy of the fisheries

(Wi S WIS IR
Comparison of theé sea surviva.l rates of the @¢ffevemt batches of released smolts

(by—meanre-ﬂ—thei estma{% the recapiure rates) depends heavily on the

r -4
declaration of the tags. According to E:Ls r and Ritter (1979) itiis the

Wﬁuﬁé u)l_ﬁzﬂ.
variable which gives rise to the Bosi—important—£meter. It varies according to
the fisheries,hjbetween 25 and 30% in the case of the Baltic Sea (Larsson et al.,

1979)5,.'_;/_."_ 50¢% according to Gray (1973) and Turmer (1975), but only 16%,sccording

e —
A ﬂ@enaez_l)fl979), in the case of the Greenland fishery/.
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Dahl (1959) and Pyafinch (1966) ai—so-@e:-n'hyd—m 'bha:b the rate of reca.ptm

of tagged fiahﬁt vary according to the intenaity of ﬁahing and., in
pa.rtlcula.r, m ths dhdé!mg.

;.

B o e - TR lne. o a1 VEL B zetion
) '%M/ R
3. Attempted assesement of the kif pro i blidies of adult

fish q-mans-vf aa.lmon ra.nch:._g

b

The surv:.val rates asaesaed from 1nd:|.cee guch as turn and reoa.pture ra'l:ea

e | R L _.___...Q.M -3
obta:l.ned *yem tagging experments are fra.ught w:l.th errors 'H‘hJ.Oh one “SEEy a.‘btemptt!

3G

B TN\ S
T) / survival oaaamﬂahﬁh handling arnd tagging and for 'l:he Esetors due to oeses o
W

st _
y the use of correctio® fasiors ﬂﬁsh a.llow for reduced

o Wy = 25 tamrn ~alnd Q{}
ma.nd) recapture ra:te_sJ wisewe (fagged fish,  wers—not—doeitreds
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Analysis of Table 6 reveals that:

gt Lk Polo, nNE B bl hat e

-~ the wild popula:l:ions have survival rate:i:’;‘ Weﬂ%ee—ﬂ a factor z{f

Q.g&-iunn.u
TZ.'I" 26% ) ccord:l.ng to the :Ln'henmty of ‘sea :E':.shing. 'l‘hese popula.‘tlons

can lead 10 €, i adult :E‘:Lah of between 200 a:ad 650 kg per

{ 1000smolts produced.

N i kb

iy =

The:l.r ra‘bes of reca.pture :m 'I:he. Baliic #m fluciuate between 34Zand 51% a.nd

A 8 feH] b
e c% u ] AR
_.the production of adult fish ranges @% 1380 ame .woo sioiite
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f : -
~ +the reared populations have more variable return rates/fluctuatémg between
baf v . ﬁ“"‘ =
hena 28%) mﬁ the country. /'%# Froduction ranges 20 wmmd 760 kg

per 1000 released|smolt

N ]
Their recapture rates »emge betwsen 57da.nd. 49% and correspond to productions of

between 170 and 1700 kg per 1000 M

2 IRR AN
The essadazactizme obtained for the Baliic ##& are particularly high, but mayﬁw
JLJLQ&M\-@'QQ
MM if reference is made to results obtained >




v——

ELC/mm

x11/;31/82-mn

O Fhg caruna Gotl, Lta
durine foleases cibhew=in the river Morr‘mn(ij% and 2 123 kg per 1900 two year-old
Lule

gmolte relea.sed;ﬁa.rsson et a.l.) 1979 )for #n the niassr Indalsg.lm(up to 61%

in the case of a(category; specific size)fPetersory 1973).
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The smolt's age does not appear to be a debcewimimg factor M directly
WA the surviyal of the fish, for Peterson {1973), Chadwick e_tvﬁlx.m{w_g&ﬂ) and

Isaksson (1982) obtained high rates of return with young smolis. ..

daa 2
o 1ols- W../f- an ,"UAM ) 'm:',_’ _
L2y an !&m ¥
7 I Naverthelela, W#Mm;olts € . in_,fmahnqﬂ.‘ter)m

/( 2 i - - - - )
[ / 5 :a'#—possﬁﬂa—‘nh—eb’!&'ﬁ#a higher, peroentage of gri:].sa;Q(Piggiz_gs, 1973;
Ritter, 1975y Isaksson, 1982)) which have a higher zea Burvival 1_"2',“’.. than spring
salmon owing to their shorter stay at sea.
In fact, the quality of the emolt (ma-mwi and health mﬂ
dn_'hru.,c‘mm’a

probably plays a—m part m(i’t’s_ survival rate. Peterson (1973)

y «r

that smoits fed on % rich in lipide had higher sumval rates

than those given normal food.

nL Bl

Pzl

Wendt and Saunders (1973) pointéd out that smolis -subdest to. 2 \Bwerrpte

M.:;CM-,%D""-‘G
Fewe» have higher sea .survival rates than those.which have noi “seswn-ewbjeet™bo This
G i .
iype of ‘iraining.. :Frantsi ei.al. {1977), Piggins:(1980) and Isaksson, (1982)

. Aedoeols
noted very low survival rates- among)\)ﬁ:tshe-s of smolis affected by various epidemics.

2.1.2 Site and time of release

= e T

Pyefinch (1966) pointed out that, during the internmational tagging campaign of

1959/\63, ‘there had been proportionally mcre reca.ptures i releasaes into

=
the sea tha.n ;ﬁg relea.ses into rivers. Pe

Potaie {:?5‘3)) XLsc. dem((?‘?‘?)'—
Ly I A tArRrn (ePRR) <2 .
According to Larsson (1977), the time of release is also & factor to be taken

intozconsideration. According to this author, the best time for release was 1



posiee®y between the middle of May arf. the bagimming of June. In Iceland, Isakeson
e 22l

and ‘Bergman (1979) specified thies samel\m vhich correspondas -to the peak

‘of “the de'scent of =molts under natural conditions (Gudjonsson, 1954). ¢

7 Mﬁ&
effect of ‘the time of release’ on(survival\m'ts bould be gue—to—tHe—wrfuwi-ol

two'k’_ty%é‘r of factors:

" - degree of smoltification O:JM@

- thermal conditions of the *'heigh'bcmring;' coastal area’which may-affeoct -the
survival of the smolts as wasg~ by Gudjonsson-(1978) in Toeland:

A
A~
and lIkonen and Auvinen (1982) in the Baltic region.

2.1.3 ~Transplantation of a stock - -

. a i

In Camada, Ritter (1975) observed that the transplantation of a stock led to
a decrease in recapture rates which was more—sonsiderable—when the "digtance from
. e IR T I arosuag o 2ied s
a the river of origin wes—gmester. - Larsson-(1979) firmiiy-madescbservetions

of-4he same kind- and pointed out:that the transplantation of Swédish stocks from the

Baltic region géve good results in the Baltic Se‘ajvaut?that the ‘trangplentation of

eramsmenll, G
C\'[ Swedigh stocks from the west coast to the Baltic Seamdiaii-lwtly——pomr
3‘43:&' p LU
Tesults.

LR

In Iceland, Isaksson {1982) obtained fesem transplantationg results which were

very variable and wisiwh depended upon the “<iver i which the fish were placed.
20N a«—}

In Fra.:nce, 'Proﬂzet (1982) obiained qmiske a ( tonsiderable return rate with yearlings

£

reared in a' nursery stream ard orzl.'g1na.'l:1ng from an Irish “breed ;'
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2.1.4 Bandling and tagging

Any handling before release causes & reduction in the purvival rate which was

oS @ssf
g v Isaksson and Bergman (1979) at 2Fhsin the case of a population of

I TV
wild smolts. dling usuelly imuwimes 2 loss of scales which, acoording

to Parker et al. (1963), can, if it ie severe, give rise to osmoregulator

LN LI DA~ ] al
stresses. Tagging also {ncreaseg fmortality whioh '-’——’_‘%



