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ABSTRACT ...;....._. , ",' .
, 0" •• ' : 'j : ~ ' . 'r .'.

. The.history 01' attecpts to eotablish or to intro.~~co.for other..pur:- "
. ~ . . .. .... .' . .. . '. . . '.. '. " . .' .. , . _. - ~ ....:: I.' .:.. ... \

posel:!. thc·seven· species· 01' Oncorh.ynchus are briefly described. Fulle.r
'" \ -. ....• .- ",.. ··. .;..4 ',\- ~~~I:"

detai~s. ar.~'ß~.yen. 01' recent experiments, especial~ those which have..~~~....

to ~tural. spawning.
~ ~ ~ '. . ,,~ . ':'

.•.:.', , ..
,', . ~:.:' .

1 • INTRODUCTION .. ,': ..-
.: ...... :

The purpose 01' this review io to give abrief history 01' introduc­

tions and escapes 01' Pacif'ie salmon to the N. Atlantie area, .with emphasis.
\ ::'.:::.:,,':.":":'-~ ... ~ .... ' ."~... ' .. '.' " ,"

on reeent and existing stocks. It also gives references for more exten-
_"__ ...:':...::"__-:i:::..:..'; ~'. :.:. ;....':. .~..:. . ,",'

sive information•. The area. eovered is.the .n. Atlantic Ocean, BaItic Sea,
: ...... '. _,.lI., ._. • "•• ". '. '.' _,', •••• .". : . ' •• : ',' '•. i ':.'

and .Barents Sea, and rivers draining ,.to ..thesc seas. The Hediterranean .
, • ••• -.. • • • . ; • ..., ',., '. ~.~ '".1 . • •.•• . • . • .,.'I . : i

Sea and GreatLake~ ~f.N~rth Am~?:.~~~ are ,IlOt inc~~~~.d•. '.' "'C", :':(""~:'"

Theroare severaJ.,roasons why Paeific salmon have beentransferre,d .. ,..
.. • ' • •. - • - ".' .....,-." ••.• • - "'...... -. .' I· ._ •• :. ..'. • • ' •• , ," • '. ~ :: .••• !.. •••.•".. , :. t.: '. ,

outside their natural.,range •. , Perhaps.the most .usual haG ..been ,to attempt· ,:;
: -~. . .", .. ~ ......~."'''''''''''' e'•• ,. ... \. ••~'" .' .:: ••.. ,", ..' ',\.' _;', . '. ',.1,;

establishment 01' natural self'~sustainingpopulations,f'orsport or commer~.
• 1. ~ • '- I • \ •.••-.. ~;. : . J. v . '., .' -.'._. .,! ,;. ,,;.: " ...;,;. ,' .....

eial fisheries. Hore recently, several attempts have been made toutilize.
: '." .•• -' ',,' J. ;:. .:. ::)

salmon on D..."'l ocean ranehing basis for sport or food, wi th stocks maintained
... H.:.:' .!.•~::.-:, _.' _ <. I ",.,,:. '. . ~',

by hatcher.y production. Another reason has been for fioh eultivation,

partieularly with the development 01' net eage eulture·•. 'Finally, introdue....l;j.

. Hons for hatchery rearing for put-and":'take fisheries in f'reshwater,'have.;..:':'·

been undertaken. Although these lasttwodevelopments 'need not involve.:';,·. ",

intentional release'to river systems'or,the sea, escapes appear to bg·almost

unavoidable,,,and these developments should be eonsidered along with release
- .~ - '. ~'.. ....... '."'i ..... .'~.... J • • .~,~ ,.; • " •.', i , . '.. . . .' '4. ' . ._ .:

projcets in,evaluating possible environmental impact •
• ' .. '; ..J .. _.' ~ '. • •• ...""" ••:,' " ~"" :.. • ,,-...

Informai;;ion. onseveral dozen ,separate i!ltroduetions. is given here; -<C ••'"
... " ... ... ...... .. .... ' - .~ : '... • • • • ,. t', •. ' .' • '. '.' ~. ._. 0' - • •• • • "._ .". ~.k " \ : •

from the poor published records 01' many 01' them i t can bc inferred that .there
.' } r" ;.; L

areothers unrecorded. A full record io important, in order that developments

can be earefully watched. It i8 hopod that member countries will make ever.y
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attempt to submit d~'t'aiIs'of."'developments involving ,·Pacifi6 salmon'~tö ,.' ....

the \/orking Group oIl:.the Introduction of Non-Indigenous lJarine Organisms •..
> , " . ".' .... • • • • ~ ~. .. " ~.. .:

Numerous attempts were made during Vi?torian times .!to: introduce a <i:,', .'.

wide range of fish species to new areas, and ra,ther fewer' du.ring the" ~a.:riY·:'

years of this century. Davidson and Hutchinson (1938) list; chinook;salrilon

to seventeen U.S. Atlantic and Gulf states,:'can'ada"the U.K.\be~e~~·:1·8+~<
• '., ~ • ,_ ~ • • • .,.. .'. I .~. ,,'

and 1880), France (1812-1900), Germany (1812-1900h·,Ireland (1891-1900),1' .:

and the Netherlands (1812-1930); sockoye salmon to I1ai~e, pink ~allrion :t'6'· ':
four U.S. Atlantic states, and coho salmon to six U.S. Atlantic states~

All,·these:transplants 'were made to strearnswith theintent of establishing

sea-gOirig;~rimsl":"Allfailed, though pinks in. ~1aine (see' 4.1 beIm.i) suc­

ceeded 1;o-o'tbe extent of achfevirig significant returns in the ";sliort 'term.

11any of the other introductions ware of small numbers of' eggs'Ftef u'i:lsuit­

able habitats by enthusiastic amateurs, and little can be learned from

detailed consideration of the projects.'·,-:,?:,·<,:

3.... cono SALI10N(Q. kisutch) '{J::\ 0~.q:;:,;;.~:;- .: <;, r;;'ci+

3.1 . New~Thglandsta.tes· .... . ",' '~~_~ilj ..,-~",- ..,; 1.;.:..r~L; .: . •:t:.<···''j~T .:.:'~;

-, Following early attempts (Seetion 2), numerous:i.litrbducUohef' have:- beeh"

made forsport and commercial fisheries and for cUltiva:tlicfh.::·,joyrier-·-(1913F

gives the recent history and rationale behir.d the projects~.i.'-iEgg's·-"w~tel~ ,."e.

shipped fromWashington and Oregon, the fish were rearedtb"'thEf'smolt

stage, and released. Subsequently'eggs have been stripped'frbni.retUrning

fish •. ' TheNational ~ßrine Fisherieo Service (Anen.,1915) lists the

. . ..' '. . ....
Total adult returns %

following figures:
.'":; ','

.. -

New Hampshire :: . 1969-72 .

Massachusotts 1911-13 .

Rhode Island . 1911-13 ....

Connecticut " .. 19_6~,:",11

No. of smolts

264,000

. 192,000

110,000 .

309,000 ' ..

,.;:< ~.,5,650

.;.:.1,POO,

~ .':,...,,(A .\

'.' ,'.. ',.,.. ....

.: ~.;.:, ,-::: ;.,-..~2~14

1:';_ ,," .:,'..-.\ : .. ;~~h52

5tolte (1914) givesdetails of the New Hampshire .venture/:ülcluding 'evio.enco

of some natural spawning, with lew survival, limited' straying-and a small"~'

sport fishery. NEMRIP (1915) describes cage rearing enterprises-'on the

. Haine coast.
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•

3.2 New Brunswiek and Nova Seotia, Canada .'.;:':,:':':!!:;~:'.:.:,

It is likely that one of the !lew England projeets (Seetion 3.1), has J.'
••- .... ,.- .. ,." .. -0; ... "··l .

given' rise .to: two': small, breeding populations, in .New,' Brunswiek and Nova Seotia.

'Symons',and Nartin ,(1918) dcseribe a population of, juvenile eohoin Frost:Fish

Creek: (Digdeguash River, li.ß) , eotimated at 24 fish, ,in 1916. Anon.,(1980)

reports finding three juveniles in a tributary of:tho'Cornl{allis, River, N.S.

in October 1919~ 'An adult hadbeen roported in, thesame system in January,

1916., 'lhis suggests that the young in 1919 may be the seeond g~neratioIi :

supported by the stream.

3.3' < Franc0

Tho development of eage rearing of eoho in, Franee has, been weIl doeu­

mented by Haraehe and Novotny (1916), and Haraehe, J19.(9.~ ..a:x?-~ ,b) •. :"E~~ have

been imported from' the U.S. eaehyearsinee' '1911; -loeal broodstoek develop­

ment has; proveiL diffieul t. " Several,eseapes"have talwn place from eages and

fromfreshwater. fams rearing smolts,(Haraehe,1919b; Solomon" 1919), whieh

: in at least one'case lcd:to smolts'migrating tosea, returning tothe river as

'::'::.adults. and sueeessfully spawningtoproduce young fish, inthe river.,. However,

thispopulation appears to have ,died.out. ' The cage rcaring is continuing and

is;'likely:-to' expand as, long as .. eggs,' are available.' There are also, reports of

intentional <releaseo •. ,', ',\' '~' ,:', ,':',::'

3.4 ..Federal Republic' cf German,r ;,,,':';' ....:~;,.: ". f>

'A small stöck:of' eoho, wao 'imported in 1914 from the' U.S.' for evaluation

of angling potential (vlelcomme, 1919),but few details are available.:,:,""-'

R. I1eixner (personal eommunicatioIl) ...repo~~~.,:t!h.a. t" ,they .a;r;p h~~.ti.)?,. ~n,c.losed

waters: in the Elbe,'watershed, but one or two have escaped and have.been

;'recapturod in streams. downstream cf the ponds., ,:.;. ' "

3.5\ ' United Kingdom .. .,' "

--: Twenty thousand eggs were imported to Seotland in late.1976 'by a'.

eommereial eoopany to evaluate:eultivation potentiaL 'They\;werereared '.'

under eonditions of strict.:quarantinc' and eonfinement as .stipulated by·law,

. and· their offspring are:. also .legally.:eonfined (Hunro ,1919) •.No ftirther ,

imports have taken plaee. Munro ~~. (1980) give details of ·.the ,quarantine

a~angements ;, ;:'. ,"

3.6 Spain

. ,;'" '. Bunre (1979) refers..,to

no ·details. ,,( .

',',:: l.. "

eage.real.'irig developments.. in Spain,"but gives

3.7 : Latvian, SSR " . ....

'. d'lunro (1979) reeords ;'that eage rearing experiments have involved up:to

100,000 eoho. I~ thousands have escaped during storms.
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4. PUlK SAnlON (Q. gorbuscha) ., ~.'.' , .. ;,,,. <:. ,~";,.:;f ~:1:.. ~'- ..:...~.., ,'. .,'
......... ;_ ..".l.__ .._· ...· ..··· ._._w......__... _.... ... ... ~_ ...~

4.1, "Maine 2 USA ! ."' ::'•.-: .~•.;:.'.\:: : •... i,~:. .". ";,' ;j:, ..., ~.: --;;' ..',

. :.,":'.":"'. Although falling within. th~.early.period (Section ,1 ),.further details
.. ... .. _. "" .. .. ."' .. ' , ...... .' ..~ ",,' ~ . .:, .... ...-...... .""'" . .... ' ....

7'e.'are' givon. as the experiment was weIL recorded and. prop.uced, some' inter~sting. ... -.. ....., .. , .... .. -,". -"" . .- ...
t-results •. · Bigelo'w and· Schroedor (1953):.record :largo scale releases .. of fry,'

. ." I .... _ ,::" ••,., ' , ~. ... _'.. ",.. ~ ..... .. • •.• •

from the autumn .. of 1913· to 1917" peaking at over.6 million in 1916, in; ..
, ....... .. . , .. ... . ". .' ... . ~ .., , .... ,"

several rivers •. Large.numbero of.. adulto .were, seen and caught in 1915and.in
.' _.' . . . . . . .. ~.. . '.' ...... . .... .,'.. . . ". .

subsequent years •... Eggs wore. collec,ted from .rcturning fish and the, fry '. .'.
, . . • •. .." •.. .. .. . .. • • • . . I' .. .. . ~ •

released betweon 1922 and 1926. Ac runs appcarcd tobe:ostablishodpropa~

gation was discontinued, but thc stock rapidly doclined and none }~~~..~een.

rep.o.;rted: :t:or.'.some years.~; in 1953.. .. . '. '.. ;

.4~2:· Newfoundland 2 Canada ..: "~ .. ' , . . .

. ';'"This project, involving transfer .of eggs.:fromBritish .Columbia between
J: .• .,~ .. - .....'...,. , • ".. - •••.. . . ~.... ••• ... ,.

:1959 ~d 196~, .1las ,be.~n, d:es.c:r:i.bed ,by Loar ,'<197.5). :r!P:,to. 5.9 ~l.l~oneggs :,. •

wore"plantcd out each year. ,Returns of. up ,t08 i 500adults were. recorded" ... . ,.. . - ,..... " ' .' ',... ..... . . . '. ..' . '. . ...

most to·.ibe. area .of, relpase •. Some natural. Dpawning occurred,producing over. . . . .. , , .. . ~., . . .. ,. ;.., . . " . . . " .' . . .

.... 4. million eggs in 1967•. Howevcr, after transplants were ceased, runs ,.declined.. . - .-. . ..... . '.. . .. -.... ~ . . '.
·.. rapid,ly, with only 18,being recordedin the river in 1972., In 1976, eight..' ,..... .,:~ . '. .. " : " . '... .. ,. .,'" .'

were"recorded (Lear and Day,,1977), and a few, the yaar after (Reddin,. per-:,
.. ~ " . ., ." '" , . ..- '" . '. .. .

sonal communication). Reddin suggests that a populatio~may. s~ill re~~n i

and attempts will be made to check this. R~'~~~~.:(:~.~~X~.~:~?r.~~,:_~~a~.:.~

.·number. ..of pink salmonheld in a net enclosure for cultivation research'.. . . ~ "'~.' .. .... .'~ '" .' '..,....

escaped in 1979 when tho net ,,,as damaged by ice." .
• . .' . , .• • .' I

4.3 Northern Russian and Northern Norwß,v .. L ~: .. ' "

. In' most years ..be.tween 1957 and.1977 large. numbers (up to 36 million ",'
~ . . . ..., ':."" '.' .. .. .. .. .

per year) of pink salmon oggs ware transferred,from the,Pacific to theKola

Peninsula area (lJhite and Barents seas). A total of ov~r.,220.milli~IJ.eggs' e
, ~ -.~ --. .

was involved, resul:l;iz:g in thc reloase of.,1.~7 million fry. In the.:early

years :returns were very poor•. Howeyer, as transfer:and release technique.s

h~ve imp~ved,.eggo were ~aken,.rro~ retuming fish,:. an~ some nat1J.ra.l: spawning

populationsbuilt-up; n~b~rs of.roturning,adults have incrcased considerably.. . . . ' '. . .. ' . - .. -'.' ..

.",.:·:~e odd-year-class .gay~ .the. b~st results , as.was tho. C?~se with the donor .)

Pacific stock. Details and further reforences are given by Grinytlk.~.El.,.·.
(1978a) and Berg (1961, 1977). .. ..... '...-

" Fish strayed from.,,the. area of introduction particularlyto. the ~djacent. '.- , \ .... ... . .

coasts of Northem Norway (Finnmark), and a few fieh were caught.in .W., Norway,

Ieelandand thoU.K. (llilliamson, 1974). Berg (1961, 1977) .~':~~~~?~.~,.!h,e

occurrence cf fish' in. N9rway•. Manythousando ,:wcre-:ca'l.lghtin. s9me years, and.. . -..... --~- ~'.' ..
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. """,~' I ' ~,.. ;, :. . _" .

i t appcared that self-sustaining populatfons~'~mr:havedeveiopedin ~ome
, '. . .... (.. ."

riverc(Bjerlmes, 1911). Howover, thera is same doubt:whcjth~f-"tne-popu- '.
.~~..... t-,;:'., ,..,. ..•.• , {" .~ .. ; ,'. :'.-::', :.....,. ·'_";'.;"~'.~'~.rt".,:- " :'"', .. ~'~.'" .::. "".':'. '.,:

lationscan 'survivewithotit"coritiiitied' erihancement wi th hatchery fry
. .... .," " i.·· l' .'; , • , • " t' :,'>, .." :. ': :.:, '. . ~ .. " ." . _ . ' ,...., ,.. .' : • ,', "" .. '. . :

(v 'Bjei'khes, personall.comciunlcation)'. Bjerkrles arid Vaag (1980) give
·~etaÜ.s'of the rrli~~ü61f ~~d" r:isnerY iri'li~ No:r:.way ~ .' .';......
4~4 Scitlthem Narway:':~ .;.:.;'> '. '.' ., . ,. '.' .... -" .:.,

In 1963'~100,00(f'pink: s~:l~~ri' '~ggswere "imported from 'v~Shin~t6~ to
:~ • ": ',I '; _~ • .

Hardanger Fiord, near Bergen, but all died ,of vibriosit;l. in their"first
.. , . . .. '. ",: .' '.. ..,. . . !.' Sect.lon .... .'

year"(Berg; 1971). "In 1913eggs fröm Finnmark (seeilt.)) wer.o di.stributed
...; -;., ;~ I" ~I' .' • ;;•. ",,:'... '-" .i' .. :.~ ,. :; ..:' '. ..' ".. ;...• ": ..' " .......

to 'severtl.l hat'cher'ies in S.. Norway. JYf..any were successfully reared and a.

second generc3."1j.~n o;~tabli~h~l~': 'rh ;:1976:~ 10~Ö~0 ri:y we~~ rel~as~d. in th~'"

River S~gne (Berg, 1911); recaptures in the neighbouring Mandal River in

1971 probably originated from this release (V Bjerknes, pe~son~i c~mmuni-
1 • ~.: ::J' .... : i\.: .

cation). . -" - " _..
. . ~. \

4.5 Latvian' SSR and Germ~ Democrahc Republic ... :

"''''This proj~ct.::ha.~ besh·uri.der wä:yf~r some years but"is poo~iy'~~po~'ted

inl'·publi~a.tions in 'English{ Rlmsh :C1911)'gi';~s same ·de·taii~ •. ·B~h:~~~ 19'73

an(r~1976 :fish-wore released t6 rlvo'rs' O.(thO":Bay oflli'ga'- Latvi~·:···: Rim~il':'"
. .' . .... .. .' . .. ,..,:.

adtliits 'vei'y poOr htisl:iriniii-y ,and survlval was" low ('coefffcients'of com- ... '
" .~' .; ..' .........,. "

mercial returns' were 0.005 to 0.049~). The fish fed·,ddely·in·.the 13altic;
.. , ••••• , .•';.' .: .:. ..:.' •• • f { ~'.': '~ .. \.;'; ••" '. ' 1" ':

and shoals· wero' reported in the 'coastal waters of Finland,.Swoden~Poland,
'1... " .. ,,', ," ... "'.' I" .",,'e.:· ..~.~"":-.'~' ....j\,;...•. ;.

German Deriocratlc'.'R'epublic' and 'USSR~ ... An 'adult fish .was 'J:'ecorded' in fresh'

water in Poland in 1914' (Radziun~d's't3nkowska-Rtidz:iuh>1916>,';:'tli~'ce'- .'"
"r • I' .; _•• : ....... ~... ,: ..: ',1', ., ..

authors also mako passing refercnce to releaoc. of':pink::·sri;lmon .. by~.the ..

German' Democra,tic. Republic·. . ., ;;,.r' .,

4 •.6 \Hew Brunswick, Canada, . ...... : .. I:J;

Rowoll (1980) reports that pink salmoneggs were:imported to the.
~ " ' ~~.. " -, ~ " ' .~ .. '" ' ..'"

stAnd.J:ews ar~~,for ~rs.~~ch purp.o13es.~n l~te.1911··(5000) and:-1918 (50,000) •.~.. .. .

They are reared in not enclosureo, but ~,~p..timated 1230.ofthe:·1917 groupf

escaped whcn. a net was. damaged.· . .;' ,....., :::~ ./.::,,:~~:/ ~.: ::,' ~:.~~~'., .: \
4.7 La~~ad~~;:~"can~dä ~....:~.:,:,.: ....... _..~... , . '.:":' -.- .. "' ..~..........:~ ..~;.:~. ,--; ,.....- '''''. ::d ....

There app~ars to be .a.. s~lf,:,"sustaining populationrof pink salmon in ....

the area of Saglek F.i'o~d·(D Reddin'," p~~s~n~I"~~~C~tion) ~ Flshermen have

reported catches in the river each year cinco 1910. Identification was

confirmed in 1913, 1914 and 1976. The origin of lh1a stock is uncertain;

possibilities are If~~foundland (section 4.2) and Russian (Section 4.3).
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5. ,CHINOOK SAUION (Q., tshawytscha) ... '., "; " ;."; L' _".: • ~, :: .':: ' "'.'

, .• . .~~; <.', . '" . .' • . _ .• t. \ . '. • ." .. ..• .• • - • . "

5.1 New England States;.,._.: . ,c: ,;.' ,,, /,,'

'-,... Followi~ ~~erous oarly introductions ,,(Sectien 2), an attempt was. ; "
~ :.' .' ... '. • :. • '. \ • ,..~ ; : ... : ", •••• '0 • .'~. • .- .' ...... • "

made to establish chinook salmon ,at Housam Pong" Maine from 1934 onwards

(Cooper, 1939)'. " ~~ attc~Pt'~;pears 't'o have had·n?~U~~e.s~.· !1eade (1Q7.4)

gives details of cultivation experiments in Rhode Island using"eggs from ~
.,:--~""..-._,._ _--- ~, ~

\/ashington. ,The fish ,,"Tercrearqd, to adultS,in an. enclosedsystem.
: ,.'~'::.' . '. ";' .. ' - '.:. ,;'.',~." .., ,'. .' ." , .

5.2 Finland . .. r~",!'

,': ',Ib.vidson" and"Hut~bl~s~~ .'(1.9~?j reported that at, :that time attemptE;~."
.:' : ,- ; , . t.:;." .":;, " . -. .' .' •• '.:,'., •...' i

were being made to ,establish solf-sustaining runs of chinook in Finnish ."
. • .~ ':. "'. ',j", ..' .; '.. ~. ")..... ." '. • - ,.",' . •• ',' • .

rivers. No further observations,appear to have been published. ".,' ,.,', ',',
• .' ... :. " .': ~ .. ' ;..", • ~ • • : I • • • .....

•

-'. '. : t

..

~.l "

..~ '. - .... .' ":' " ': .~ ... "

6. ' OTHER SPEeIES " ,
6':1 ,::'C~~ s~lm~~': (0:' keta.) 'in USSR '. '~ , ""

Berg (1961) records that between 1933 and 1939·abo'llt 10. million' .,

chum eggs w~re, transferred t~"':t~~':Ri:;~~'~"o~~g;~d'K~-la::(K~iaPe~i~~~la),
, : .-." -.- - ..~. . '. - .' . . .... "

but with very few returns.Thc attempts ware resumed in ,1956 at'the,same
1 ..... ~. .;' ~ .•; .'. .. • •• '.. •• -

time as the :pink salmon project (Section 4.3), and in four years 0. total.':,'
.' ",.. . : ..", . -, .

of 1.~,:7, ~llio~, fry wer~ released. " Only ,0. very ,few: adultswere recaptti.red

(Grinyuk et al., ,1978b).'...' .' ~-: ..... -' .

.. ,Munro.(1979) ,records that.1 million chum eggs have been-reared in','.' ',- .. ,: . ~ . '. ',' "..-~. .' .

Latvia between, 1972 and 1978 to produce 700;000 fry",which werereleased' ,
, . -, ' ...-.... .

to the ,Baltic •. Again:there. are: no, details of returns.
• '1 \ '" ,;' .' -.

6.2 S09keye (Q~, ~..!'1s~) in USSR . ~

Between 1966 and 1969 760,000 sockeye were released intoLake ~~sim

on the Kola Peninsula (Grinyuk ~!!:l., 1978b). No adu1.ts~were.:'recaptured"

6.3 Sockeye (2..:~~), in Sweden "

I '" 'It is' understoodt11at oöckeyo are being stocked into lakes in' Sweden,
. i

butrto fUrtherdeta1lsare'available.

,':
,::' .

6.4 o. masou and o. }'hodurus in the Federal Republic cf GermanY
.- .....

\'lelcomme (1979) briefJJ: records that these two specIes'''were- 1mported

fromjapan 'i~ 1976 and1977' 'for a~sessment ~'f cIDgling potenti~l'.
1,.

. . . . .

','

. -.. ' . '. ~ ... - .
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