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1

~The. hlstory of attempts to establish or to 1ntroduce for other pur—

Lons

poses_the seven species of Oncorhynchus are brlefly descrlbed. Fuller

details, are. given of recent_experlmento espe01ally those which have led
to netnrel;spawning. "
1. INTRODUCTION _ o e
The purpose of this review is to give e.brief history of introduo;m”
tions and escapes of Pacific salmon to the N. Atlantlc area, . w1th empha81s
on recent and existing stocks. It also gives references for zore exten---
sive information. The area. covered is the ll. Atlantlc Ocean; Baltic Sea, \
and Barents Sea, and rivers dralnlng to the e seas. The Hedlterranean, .
Sea and Great Lakes of North America are not 1nc1uded._h{- - e
There, are several .reasons why Pac1flc salmon have been transferred _
outside their natural;range.: Perhaps the most usual ha° been to attempt'
estebll shment of natural self- ustalnlng populatlons, for sport or commer—f
cial fisheries. Mhre recently, several attempts have been made to utlllze”
salmon on an ocean ranching ba31s for sport or food, with stocks malntalned

by hatchery productlon. Another ‘reason has been for fish cultivation,

.~ particularly with the development of net cage culture. Finally, introduc-:i

..tions for hatchery rearing for put~and-take fisheries in fresh water.have.:*
been undertaken. Although these last two developments ‘need not involve:-. ™
intentional release to river systems-or .the sea, escapes appear to be almost
unavoidable,.and these _developments should be considered along with release
projects in evaluatlng possible env1ronmenta1 1mpact.. 4 A N

Information on _several dozen .separate introductions is glven here°;hﬁh
from the poor publlshed records of many of them it can be 1nferred that there
areothers unrecorded. A full record is important, in order that developments

can be carefully watched. It is hoped that member countries will make every


funk-haas
Neuer Stempel


~ Maine coast.

attempt to submit détails’ of developments involving - Pacific salmon’td «: -
the Working Group on.the Introduction of Non-Indigenous llarine Organisms. ..

. Ve ga?
et :

5. EARLY EXPERIMENTS (Up to 1930)

Numerous attempts were made during Victorian times.to-introduce a ..., .
wide range of fish species to new areas, and rather fewer durlng the: early
years of this century. Davidson and Hutchlngon (1938) lists chinook* salmon
to seventeen U.S. Atlantic and Gulf states, Canada, the U.X. (between 1872
and 1880), France (1872-1900), Germany (1872-1900);" Ireland (1891—1900), ]
and the Netherlands (1872-1930); sockeye salmon to Malne, pink salmon t5~
four U.S. Atlantic states, and coho salmon to six U.S. Atlantic statesi-
A1l thesé-transplants were made to streams with the intent of establishing
sea-gding-Tunsi A1l failed, though pinks. in Maine (see 4.1 below) suc-
ceeded to-the extent of achieving significant returns in the “short “term.
Many of the other introductions were of small numbers of eggs™td unsuit-
able habitats by enthusiastic amateurs, and little can be learned from
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detailed consideration of the projects.

3. -~ COHO SALMON (Q. kisutch)
3.1 - New:England States - - ' R B fld T gnRy LUEIET NG

“ Following early attempts (Section 2), numerous imtroducdtions” have- béem:

made for sport and commercial fisheries and for cultivatioh.:-Joyner<(1973)*

hr'n

gives the recent history and rationale behind-the projects. * Eggs  wers' fufe
shipped from Washington and Oregon, the fish were reared to'the™smolt
stagé, and released. Subsequently eggs have been stripped from returning
fish. - The National Marine Fisheries Service (Anon., 1975) llsts the

follow1ng flgureS°

“ . No. of smolfs ' Téfdl adglf.fétuins "éé
New Hampshire .- 1969-72 - = 264,000 . ... . .5,650 . . . .. . :.2.14
Massachusetts . . 1971-73 . . 192,000 Cor 8000 g 12052
Bhode Island - - 1971-73. 110,000 . = - .ogh) anisg wefwv T
Connecticut ._1968—71 309,000 .. B s e e mesmE

Stolte (1974) gives ‘details of the New Hampshire venture)’ 1nclud1ng evidence
of some natural spawning, with low survival, llmlted'straylng'and a small-+
sport fishery.  NEMRIP (1975) describes cage rearing enterprises-on the



3.2 New Brunswick and Nova Scotia, Canada -~ ::itsn

[RTT,

It is likely that one of the New England proaectg (Sectlon 3. 1) has IR
given rise to:two small breeding populations:in New: Brunswick and Nova Scotia.

:Symons-and Martin (1978) describe a population of juvenile coho.in Frost:Fish
Creek: (Digdeguash River, N.B), estimated at 24 fish,.in 1976. Anon..(1980)
reports finding three. juveniles in a tributary of:the Cornwallis River, N.S.
-in,Oétober 1979: -An adult had been reported in. the same system in January.
1976.. This suggests that the young in 1979 may be the second generation -
supported by the streanm. ‘
5.5 France _ , L
The development of cage rearing of coho in France has been well docu—
mented by Harache and Novotny (1976), and Harache (19792 and b). Eggs have
been imported from'the U.S. each year since 1971; local broodstock develop-
ment has:proven.difficult.. Several.escapes.have taken place from cages and
from freshwater fafms rearing smolts:(Harache;1979b; Solomon, 1979), which
. in at least one-case led :to smolts migrating to sea, returning to the river as

::.adults. and successfully spawning to produce young fish in the river.. However,

this population appears to have.died.out. . The cage rearing is continuing and
is+likely-to expand as.long as.ecggs: are available. There are also, reports of
intentional ireleases.. .-

3.4 Federal Republic of Germany

"A small stack-of coho:was dimported in 1974 from the U.S. for evaluation
of angling potential (Welcomme, 1979),~but few details are available...
waters in the Elbe watershed, but one or two have escaped and have#been
;recaptured in streams downstream of the ponds. Co T e
3,5 United Kingdom , . C et

Twenmy thousand eggs were imported to Scotland in late 1976 by a’

commercial company to evaluate: cultivation potential. -They.were reared ., .

.. under conditions of strict.guarantine-and confinement as: stipulated by law,

- and: their offspring are:also.legally:confined (Munro, 1979). .No further .
imports have taken place. Munro et al. (1980) give details of -the .quarantine
arrangements. - - = : . TR o LT S S N
3.6 Spain - e \ _

" Munro (1979) refers.to cage.rearing developments.in Spainy but gives
.. no-details. . . - - - .0 " s s TR L T
3.7 . Latvian, SSR - . o . : SRR

<Munro (1979) records :that. cage rearing experlments have involved up -to

100,000 cocho. Many thousands have escaped during storms.

\N
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4. PINK SALI*’ON (o. ggrbuf‘cha.)

4.1. . Maine, USA . ey hpala oam o . X : S
Although falllng within, the. early perlod (Sectlon 1), further detalls

'_are.glven as the experiment was well recorded and. .produced. some-interesting

fresults. .. Bigelow and Schroeder (1953). record large scale releases.of fry..
from the autumn.of 1913-to 1917,.peaking at over.6 milllon in 1916, in_
several rivers.. Large numbers of.adults were seen and caught in 1915. and in
subsequent’ years ”_Eggs,were:col;ecjed f;em,;eturnlng fish and the:fry
released between 1922 and 1926. As rune appeared to beeesfeblished Propa-
gation was discontinued, but the stock rapidly declined and none haq been

reported for 'some years':in 1953.
4.2; Newfoundland, Canada - .

R A

.o~ This project, 1nv01V1ng trangfer of eggs from Brltlsh Columbla between

1959 and 1966, has been described by Lear (1975). TUp.to.5.9 m;l};onwegg
were:planted out each year. ; Returns of up.to 8,500 adults were.recorded,..

... most to-the area of release. ' Some natural spawning occurred, .producing over

.- 4.million eggs in 1967. However, after transplants were ceased, runs declined
.gc;mpidly, with only 18 .being recorded in the river“in:1972.. In-1976}\eight
were, recorded (Lear and ﬁey,g1977), and a few the year after (Redd?ﬁ,.per-g
sonal communication). Reddin suggeats that a pofulation-may still remain ;
and attempts will be made to check this. Rowell (1980) reports that.a
-pumber..of pink salmon.held in a net epclo.preifef'eulégéegiqh researcﬂ
escaped in 1979 when the net was damaged By ;ee,

4.3 Northern Russian and Northern Norway .

- In nost yearu_between 1957 and . 1977 large numbero (up to 36 mllllon S
per year) of pink salmon eggs were transferred from the Pacific %0 the Kola
Peninsula area (White and Barents Seas). A total of over 220 million eggs
was involved, resulting in the release of.187 million fry. *iﬁ*iﬁéiééily
years returns were very poor. However, as transfer .and release techniques
have improved, eggs were taken.from returning fish, and some natural.spawning
populations_builtfup; numbers of. returning.adulis have increased considerably.
,:The odd-year-class: gave .the best results,.as was the case with the donor .;
Pacific stock. Details and further references are given by Grinyuk et .al..
(1978a) and Berg (1961, 1977). ,

FlSh otrayed from. the area of introduction particularly o the adjacent

e e

coasts of Northern Norway (Flnnmark), and a few fish were caught‘ln_W.,Norway,
Iceland and the U.K. (Williamson, 1974). Berg (1961, 1977) describes the
occurrence of fish-in Norway.. Many thousands.were.caught in some years, and

AT RN T it b



it appeared that self-sustaining populations nmy”have developed 1n some u
rivers (BJerknes, 1977) However, therc is some doubt whether the popu- -
lations ‘can surv1ve W1thout contlnued enhancement w1th hatchery fry

(V BJerknes, personal communlcatlon) BJerknes and Vaag (1980) glve ;

detalls ‘of “the mlgratlon and flshery 1n N. Norway.
454 Scuthern Norway ' »

......

In 1965, 100 OOO plnk salmon eggs ‘were 1mported from Washlngton to
Hardanger Fiord, near Bergen, but all died of v1br§ggtf in thelr flrst ‘
year (Berg, 1977) In 1973 eggs from Flnnmark (s ee/4 )) were dlstrlbuted
to Several hatcherles in S Norway. Many were successfully reared and a .'
second deneratlon establlshed.' In 1976, 10, 000 fry were released in the
River Sggne (Berg, 1977); recaptures in the neighbouring Mandal River in

1977 probably originated from this release (V Bjerknes, personal commun;-
wr IR .

cation), SO OP PRS Bo

4. 5 Latvian SSR and German Democratic Republlc:

~This progect ‘has been under way for some years but is pocrly reported
iné publlcatlons in English.’ Rimsh (1977) glves some ‘details.. Between 1973
and 11976 ‘fish were' released to6 rivers of’ the Bay of nga, Latv1a.“ lesh
adnits very poor husbandry, and survival was' low ('coefflclents ‘of  com~ f;
mercial returns! were 0.005 to 0. 046) The flnh fed w1dely in the Baltlc,
and shoals wére" reported in the’ coastal waters of Flnland, Sweden, Poland,
German Democratlc Republlc and USSR. “ An adult flsh was recorded 1n fresh
water in Poland in 1974" (Radziun and Stankowska—Rud21un, 1976), these o
authors also make passing reference to releasc of, plnk.salmon by the
German Democratic. Republic. ' Ve o o

S
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4.6 . New Brunswick, Canada.

Rowell (1980) reports that plnk salmon egg s WGrelimpOrted o the
St Andrews arca for research purposes in late 1977 (5000) and-: 1978 (50,000).
They are reared in net enclosures, but an.estimated 1230.of.thep1977 groupi
escaped when a net was. damaged.; o -
4.7 Labrador, Canada m T

There appears to be a self-sustalnlng populatlon of plnk salmon in .

the area of Saglek Fiord (D Reddin, personal communlcatlon) Fishermen have
reported catches in the river each ycar since 1970. Identification was
confirmed in 1973, 1974 and 1976. The origin of this stock is uncertain;
possibilities are Newfoundland (section 4.2) and Russian (Section 4.3).



5. -CHINOOK SALMON (o tshawvtscha) SRRy
5.1 New England States T

Follow;ng numerous carly 1ntroduct10ns (Section 2) an. attempt was .
made to establlsh chlnook salmon at Mousam Pong, Maine from 1934 onwards
(Cooper, 1939) " The attempt appears to have had no success. lMeade (1974)
gives details of cultivation experiments in Rhode Island using eggs from»
Jashlngton. The fl sh were reared to adults_in an. encloééa”é§é€3£f

! 5.2 Flnland : L - : e

Ny Dav1dson and Hutchln on (1938) reported that at. that tlme attempts- -

were belng made to establlsh velf-sustalnlng runs of ChanOk in PFinnish -

rlvers.v No further observatlons appear to have been published. ...

6. THER SPECIES ‘:"i' O
6.1 Ghum salmon (0. keta) in USSR .
Berg (1961) records that between 1933 and 1939 about 10.million’

. Pt s b

chum eggs were transferred to the Rlvers Onega and Kola (Kola Penlnsula),
but wlth very few returns. .The attempts were resumed in 1956 at-the.same
tlme as the .pink salmon project (Section 4.3), and in four years a total:-
of 12 T mllllon fry were released. . Only a very‘feW;adults,were recaptured
(Grlnyuk et al., 1978b).. A ‘ e

- Munro (1979) record°~that 1 million chum eggs have been-reared in
Latv1a between 1972 and 1978 to produce 700,000 fry, which were released -
to the Baltlc.ﬂ Agaln there are no. details of returns. '
6.2 Sockeye Q.. nerka) in USSR .

Between 1966 and 1969 760,000 sockeye were released into Lake Maksim
on the Kola Peninsula (Grinyuk et al., 1978b) No.adults.were recaptured.
6.3 Sockeye (0::nerka)-in Sweden ' e

f S

. It is understood that socxeye are belng stocked 1nto lakes 1n Sweden,:
but no further details are' available.
6.4 0. masou and 0. rhodurus in the Federal Republic of Germany

Welcome (1979) brlefly records that these two speciés were 1mported
from Japan 1n 1976 and 1977 for assessment of angllng potentlal.
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