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The. new WOrk1ng Group on Genet1cs met for 3 days in Copenhagen th1s past
“May with- Gunnar Naevda] as Cha1rman As spec1f1ed in its approved terms of
:‘reference, cons1derat1ons were restr1cted to genet1cs 1n mar1cu1ture and d1d
‘t;not touch upon genet1cs of natura] popu]at1ons It was dec1ded to restrlct fv;t
y‘lb' ‘ ' d1scuss1ons at th1s f1rst meet1ng to oysters and sa1m0n1ds. Th1s was on1y
'Tibecause they have been the 1ongest cu]tured and stud1ed and shou]d not be ,';
taken to mean genet1c 1mprovement of other aquacu]tured groups was d1scounted
[t was agreed to cons1der genet1cs and breed1ng of certa1n freshwater spec1es‘
1nsofar as 1t prov1ded examp]es for the mar1ne f1sh o |
| E1ght (8) persons were oresent at the meet1ng (one an observer) from 7 |
~ICES- member countr1es - Norway, Eng]and Ire]and FRG France Canada, and the
'U.S. A second WOrk1ng Group member from Canada cou]d not attend as we]] as .
;two from France. -Two appo1nted members from Sweden had to be in. the u. S at

lv»

, the t1me and unfortunate]y not a]1 WOrk1nq Group members could change the1r ‘

schedules to accommodate a- change in the meet1ng date f_';;;f ST
REPORTED ACTIVITIES IN THE SEVERAL COUNTRIES ) ; O o
H §o - «"“, n,“ ";: f ¥ pom

Pr1or to ser1ously cons1der1ng the present status of oyster and*salmon1d
breed1ng and genet1cs,members from the var1ous countrxes represented at: the

r<,{_ n_, s e"

meet1ng presented summary reports of ongo1ng or: p]anned aquacu]ture genet1cs

f\n .),;‘r., a,

4.and ‘breeding. or re]ated act1v1t1es in the1r respect1ve countr1es In the case

~a‘\%

"of those countr1es not appo1nt1ng work1ng Group members th1s 1nformat10n was
| requested of the1r De]egates At the t1me the Study Group Report was prepared
‘our Cha1rman had rece1ved rep11es from all ICES. countr1es except: Be]g1um, Po]and

~and the USSR. Al these reported act1v1t1es are 11sted by country as an append1x
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';'to the WOrk1ng Group Report Th1s is the f1rst such summary to my knowledge,
v'and shou]d so be of some genera] 1nterest S1gn1f1cant act1v1t1es were reported
‘by 11 countr1es - Canada, Denmark F1n1and France, FRG Ire1and Nether]ands,.

Norway, Sweden, u. K., and u. S L w111 br1ef1y run through these reported act1v1—‘

“f t1es wh1ch appear to me to be a. substant1a1 beg1nn1ng a]though there is no way

' of know1ng from such reports what the f1nanc1a1 or manpower comm1tment to such
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. In Canada act1v1t1es on mar1ne spec1es are underway at 3. 1nst1tut1ons

e My
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1) Da]hous1e Un1vers1ty - on oysters - and you have heard reports on th1s
before at Mar1cu1ture Commlttee‘meet1ngs = and on ‘amphipods as a mode] organ1sm :
for study1ng the genet1cs of domest1cat1on. (

2) Bedford Inst1tute of Oceanoqraphy - quant1tat1ve and b1ochem1ca] genet1cs
,fof the blue: musse] . » |

3) North Amer1can Sa]mon Research Center - where a rather extens1ve program '

t, of sa]mon breed1ng 1s underway In1t1a11y concerned w1th sea ranch1ng th1s

H“program has more recently a]so concerned 1tse1f with cage rear1ng

S4) At Nana1mo B C. N “the Department of F1sher1es and Oceans 1s initiating -
hbreed1ng exper1ments w1th coho and study1ng changes in the frequenc1es of b1o—_
chem1ca1 genes 1n the domest1cat1on process |

© 5) At the West Vancouver Laboratory of the same department sex reversa] is

- be1ng 1nduced in. severa] Pac1f1c sa]mon and efforts are being made. to produce B

ster11e f1sh Gynogenes1s and cryopreservat1on are belng researched
6) The Ontario M1n1stry of Natural Resources is study1ng genetic ‘markers
3;1n rainbow trout in co]]aborat1on with genet1c1sts at the Agr1cu1tura1 Un1vers1ty‘

.'of Gue]ph



7) Strains‘of ra{nbouwtrout and arctic char are being deveIoped at the
Freshwater Institute, Department of Fisheries and Oceans'jnZWinnipeg;,

‘m o ‘_" . Denmark .

e e

A proaect concerned w1th the cryopreservat1on of fert111zed eggs of trout;
herr1ng, turbot and so]e 1s under cons1derat1on Th1s wou]d be conducted Jo1nt1y
by the Dan1sh Inst1tute for F1sher1es and Mar1ne Research - and the Royal Veter1nary
“and Agr1cu1tura1 Un1vers1ty [ - |
.. | .i*;;t:{ugg_i fi: F1n1and

The F1nn1sh Game and F1sher1es Research Inst1tute is conduct1ng studies on
the se]ect1ve breed1ng, hybr1d1zat1on and sex contro] of ra1nbow trout with in-
‘; terest in growth and d1sease res1stance Eventua]]y other salmonids will be

”1nc1uded in the breed1ng programs P]ans are be1ng drawn up for a new fish

breed1ng station in centra1 F1n1and

Cryopreservat1on stud1es on salmonid sperm are be1ng conducted at the Un1ver-
s1ty of Joensuu » ‘ _ _

“In cooperat1on with the Genet1cs Department Un1vers1ty of He]s1nk1, the
‘b1ochem1ca1 genet1c variation of At]ant1c sa]mon 1s being analyzed. An applica-

“t1on of th1s research w111 be in efforts at restock1ng and managing what Atlantic

- sa]mon resources remain of the natural river. popu]at1ons

France
‘ A variety of genet1c research on both sa1mon1ds and oysters is underway in
‘France at the Laborato1re d' Eco]og1e des Poissons et d'Amenagement des Peches,
3INRA “In the sa]mon1ds this encompasses her1tab111ty studies, ana1ys1s of 1n-.
‘breed1ng, cytogenet1cs Mende11an genet1cs and b1ochem1ca1 genet1cs More recent
workuon oysters concerns disease resistance, ‘inter- and 1ntrafspec1es uariation

and hybridization.
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Federal Repub11c of Germany

Present research concerns 1mprovement of husbandry techn1ques of the oyster

and th1s would prov1de a better basis for more controlled breed1ng

| ~ Ireland -

" At the Departmentfof ZooTOgy,:Unfversity‘Col1ege, Galway, the Japanese and -

European oysters, and’a1so Myti]us edulis, are the subjects of quantitative

genet1cs, cytogenetic and b1ochem1ca1 genet1c studles The co]]ége has use of

a p11ot scale hatchery and 1aboratory complex about 50 miles away Work is done

in cooperat1on w1th var1ous f1sh farms

Nether]ands

Nether]ands'is.conducting‘genetic studies on carp and other freshwater

As this committee’is'aware, rather extensive salmonid breeding and genetic>v
studies are: underway, some in conJunct1on with commerc1a1 fish farms, at both
the Department of An1ma1 Genet1cs and Breeding of the Agricultural Un1vers1ty
of Norway and at the Inst1tute of Mar1ne Research For those experts not usua11y

meet1ng w1th the Mar1cu1ture Comm1ttee these stud1es concern proaect1on of se-

j]ect1on advances and 1nbreed1ng effects for a number of commerc1a11y important

jcharacters and a]so the 1nduct1on of po]yp]o1dy and genet1c ster111zat1on of f1sh

:
- aég‘:_ : Sweden

' In 1980 Sweden organ1zed a Steer1ng Committee on Aquacu]ture w1th the aim of

.r~-

' coord1nat1ng future deve]opments w1th1n the ent1re aquacu]ture f1e1d There are

7 work1ng groups and one: of these 1s concerned with genet1cs Recommendations

>

kare to be made regard1no a nat1ona1 p011cy for breedlng compat1b]e with both

genet1c (I presume conservat1on of natura] genet1c var1ab111ty) and- economic
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prerequ1s1tes Concerns are over both restock1ng and preservat1on of endangered

stocks forea 11m1ted number of sa1mon1d spec1es Sc1ent1sts concerned with this

‘c\,,- ’§“f

»,work are at Department of Genet1cs, Un1vers1ty of Stockho]m,and at the Instltute

W \"
¢

~ ;of Freshwater Research at Drottn1ngh01m..

,'“f;>’“- ﬂ»i‘ Un1ted K1ngdom
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Pr1nc1pa1 genet1c stud1es are conducted by the Un1vers1ty of Agr1cu1ture,

F1sher1es and Food at the Lowestoft and Conwy Laborator1es
F1sh genet1c studles were begun in 1966 w1th 11m1ted fac111t1es, but an

%

: 1exper1menta1 farm is now under construct1on wh1ch w111 a]]ow expans1on of spec1a1
;fbreed1n9 ;‘atgf. | v~7 j#, nf:“ N p ‘

For ra1nbow trout the 1ong term aim 1s to deve]op stra1ns wh1ch will sat1sfy ,
a]1 UK needs Stra1ns are now be1ng eva]uated for heterozygos1ty Gynogenes1s
s being emp]oyed to deve]op 1nbreds The advantages of an 1ntense 1nbreed1ng—
'hybr1d1zat1on program over more convent1ona1 se]ect1on programs ‘are be1ng evalu-
ated S o R . jk‘ . o

Phys1o]og1ca1 contro] of sex 1s now being emp]oyed in some commerc1a1 pro-
duct1on, and 1t is ant1c1pated that genet1c ster111ty will be accomp11shed in the
future through use of triploids. '

Recently, genet1c research on both the European and Japanese oysters was
begun Hybr1d1zat1on stud1es are underway with both The Japanese oyster}1s
'be1nq 1nbred for hybr1d1zat1on trials of the 1nbred Tines.

Some genet1c research is underway on sex: contro] in salmon.

Un1ted States

Maricu]tUre éommittee members heard a few years ago about U.S.. programs
Ones belna funded 1n '81 were summar1zed for Work1ng Group members from new
1nformat1on I obtained. through the Sea Grant Program, Nat1ona1 Mar1ne F1sher1esk

" Service, and the U.S. Departments_of Interior and Agr1cu1ture.



~ The oyster.is being, bred and'studiéd“at the University of‘WashingtOn;

'Seattle, at the M11ford Conn., Laboratory of the NEFC and at Rutgers Un1ver—

‘r'~s1ty where emohas1s is on res1stance to the MSX d1sease

_ ; Natura] c]am popu]at1ons are be1ng stud1ed at three southern un1vers1t1es.
At the Un1vers1ty of Ca11forn1a hybr1d1zat1on and fert111zat1on of aba]one are
be1ng stud1ed Crustaceans are being studied at Davis and a]so at two other -

unJvers1t1es.i'

Genet1cs of the seaweed Chrondrus crispus, 1s be1ng stud1ed at the Un1ver-"
'S1ty of Ma1ne and Un1ver51ty of New Hampsh1re | \
Proaects are funded at the Un1vers1ty of Oregon; Wash1ngton and A]aska for
~~‘development of sa]mon stocks for pen culture The genet1c 1nteract1onsof'natura1
‘4and hatchery stocks of p1nk sa]mon are be1ng researched 1n Alaska o
The Department of the Inter1or has a genet1cs and breed1ng proqram for ‘f'”
'ra1nbow trout broodstock We have here a paper from Dr K1nca1d of th1s depart-
~vment Stra1n hybr1d1zat1on 1s be1ng conducted and 1nbred 11nes are be1ng deve]-
e oped for hybr1d1zat1on A trout stra1n reglstry 1s be1ng deve]oped and stra1ns
'are be1ng character1zed e]ectrophoret1ca1]y ' | L

At Cornell Un1vers1ty an effort is’ be1ng made to deve]op stra1ns of brook

3
:" e

- .~ trout ab1e to surv1ve in ac1d water. At 3‘0ther un1vers1t1es genet1c stud1es

au

are a]so underway on: brook trout. At the Un1vers1ty of Pennsy]van1a bas1c genet1c

\'- s P KN e

‘stud1es concern the evo]ut1on of trout gene and chromosome complexes.h;
Catf1sh breed1ng and genet1c stud1es are underway at no less than 7 m1dwestern~

and southern un1vers1t1es and one: state exper1ment stat1on - Stud1es encompass

2.
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stra1n'eva1uat1onand crossbreed1ng, her1tab1]1ty estlmates, 2 way se]ectlon ex- :
; RO
per1ments, 1nbreed1ng and d1et stra1n 1nteract1ons. Dr ’Sm1therman w11] “tell of

'y

"some of the work be1ng conducted at Auburn State Un1vers1ty, Alabama.

s
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Other freshwater spec1es under ser1ous study are T11ap1a str1ped bass and
'fye11ow perch . o | \

Cryopreservat1on studles are be1ng pursued on ye]]ow perch at the Un1vers1ty

- 0 ) .:

of wlscons1n,~str1ped bass at North Car011na State Un1vers1ty, and on pike, trout;

“h'salmon, “and® muske]]ege sperm, eggs and zygotes at the Un1vers1ty of M1nnesota

rm,. vod E
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. {' DELIBERATIONS Ol ‘SALMONID: GENETICS L

Pub11shedvand onqo1ng sa]monﬁresearch and breed1ng 1mpressed on WOrk1ng Group_‘

members how few contro]]ed generat1ons sa]mon1d researchers have to deal w1th

-t T P
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' ,.re]at1ve to what agr1cu1tura1 genet1c1sts concern themse]ves w1th Yet, and per--"

.
1' IS v‘; [y . ';‘ et

“"haps because of th1s a common feature of a]] sa]mon1d popu]at1ons S0 far exam1ned&

-
- R

has been the presence of cons1derab1e genet1c var1ab111ty Dr.- Saunders from -

,x ’,- .‘s

~‘: Canada and Dr. Naevda] brought to the meet1ng some of the1r most recent resu]ts
ﬁand de]1berat1ons ) What is- known of - severa] select1on goa]s and product1on traits
fwas d1scussed and recommendat1ons made on part1cu1ar research needs ~These were j~
‘the re]at1ve 1mportance of growth rate and factors 1nf1uenc1ng 1t (food conver- ;
“_'s1on rates and soc1a1 h1erarchy 1nf1uenc1ng food consumpt1on), age at maturat1on, '
smo]t1ng factors, egg s1ze, season. of spawn1ng, res1stance to dlsease In ranched
'sa]mon,‘select1on for return rate wh1ch must be great]y 1nf1uenced by f1sh1ng
~ﬂmorta11ty and’ natura] se]ect1on may be of minor 1mportance It was emphas1zed
'.that se]ect1on goa]s be prec1se1y def1ned and kept s1mp1e to maximize the1r effec-
l.ft1veness. Note was made of the 1mportance of - 1mproved husbandry in the short term,‘i,i
‘:3and ‘of - genet1c ga1n 1n the 1ong term. | ‘\ ' ‘ ' ’ . B
Hybr1d1zat1on of sa1mon1ds was a]so touched on (w1th reference to d1sease-‘:f’ﬁ'
gfres1stance) The use of 1ntense 1nbreed1ng fo]]owed by hybr1d1zat1on of 1nbreds f"

\as an alternat1ve to more standard se]ect1on programs was. brought up severa] t1mes

”_'j'It was not poss1b1e to adv1se on the re1at1ve mer1ts of the two approaches. :



The 1mportance of contro]s .was stressed and there were d1scuss1ons as to

4 -
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JUSt what can const1tute a good contro] 1n 1ong term, 1arge sca]e breed1ng of

‘,--n-

: other than sma]] or exper1menta] spec1es See page 9 of the report

. ,y Jemed
These po1nts are a11 taken up 1n the WOrk1ng Group Report wh1ch conc1udes

FEO W .i ‘-, B
s

that sa]mon product1on cou]d probab]y be 1ncreased s1gn1f1cant1y fo]]ow1ng

genet1c research and 1ts app11cat1on. :
."'\ KR "' S

DELIBERATIONS ON OYSTER GENETICS

ST e

I“\.

~h;» Also d1scussed was the breed1ng and genet1cs of oysters us1ng my '76 rev1ew, “__

R
IS -

the '79 review by Dr Newk1rk at Da]hous1e, and a '78 Japanese rev1ew translated-

“to Eng]1shl I prepared a b1b11ography of papers on oyster genet1cs and breed1ng

W

~ for distribution.. Th1s numbers only 140 papers, 1nc1ud1ng abstracts and rev1ews, _
*f,tar less than a,24—year~(1948—1972) genera1 b1b11ography{of.oysters w1th over .

f‘4ooo references.

Re]at1ve advantages and d1ff1cu]t1es of genet1c stud1es on oysters and sa]—

' 7' mon1ds were dea]t with. In some’ regards one appears a better marine mode] organ—
V; ism than the other and v1ce versa. Certa1n1y, genet1c stud1es on the oyster are

: .-fewer and more recent

w1th the a1d of 1nformat1on from the pub]1shed 11terature and contract reports

to my agency ‘T was able- to prov1de some 1nformat1on on the current status of
','salmon and oyster cu]ture in the U. S re]at1ve to any perce1ved need for genet1c

: 1mprovement of stock

The app]1cat1on of genet1c pr1nc1p1es to hatchery product1on of oysters was

) ~adV1sed 1nsofar as this is pract1ca] Poor breed1ng pract1ces could contr1bute -
txfurther to current hatchery d1ff1cu1t1es At the same t1me the Working Group
” noted a need for a w1der and stronger base of genera] genet1c 1nformat1on on

' -she11f1sh, and also the necess1ty for better husbandry pract1ces Likely success!‘

of se]ect1on for growth and genet1cs of 1arva1 v1ab111ty was treated



| The same gu1de11nes as g1ven for sa]mon1d rearlng perta1n genera]]y to

“'oysters as we]] Part1cu1ar po1nts made on oysters (pages 11 13) concerned
1nterest 1n,and need for d1sease res1stance, necess1ty to assess. stra1n and
A'.ecotype d1fferences, 1mportance of remnants of rema1n1ng popu]at1ons of Euro- .f' }
| pean oysters, and Tack of much data on species hybr1ds ) |

~SEPARATE DISCUSSIONS ON_CYTOGENETICS AND CRYOPRESERVATION

- Cytogenet1cs and cryopreservat1on were d1scussed as spec1a1 top1cs Bothai

_were conc]uded to be areas wh1ch deserve more recogn1t1on Cytogenet1cs, aside a

from its: bas1c aspects, 1s of 1mportance in man1pu1at1ons a1med at produc1ng

_ nbreds through gynogenes1s, genetic ster111ty and in po]yp101dy, the subJect
:_.of one U S. paper at th1s meet1ng and touched on in another The work1ng Group
'calls the attent1on of the Anadromous and Catadromous F1sh Comm1ttee and the
o WOrk1ng Group on Introduct1on/Transfer of Mar1ne Organ1sms to the s1gn1f1cance .

‘ of s1ng]e sex broods and ster1]e fish product1on techn1ques

" The WOrk1ng Group agreed upon the I1ke11hood that successfu] long- term

cryopreservat1on of f1sh gametes and/or zygotes wou]d great]y fac111tate mar1-.c

cu]ture breed1ng even mak1ng poss1b1e controls otherw1se 1mposs1b1e in breed1ng
‘experlments,,as we11 as st1mu1ate aquacu]ture genera]]y L

‘RECOMMENDATIONS MADE WITHOUT ANY PRIORITY

‘xa“ u"‘

1) ThatvICES member countr1es recogn1ze that pilot- scale se]ect1on programs

o iare essent1a1 to genet1c.1mprovement and that se]ect1on programs need be cont1nued"

‘.'so"» ”".'.

over severa] breed1ng generat1ons to exp101t potent1a1 1mprovements and eva]uate
»,,.,.a' IR SR A "l v

‘ fuIIy the resu]ts 4‘”'i o 3a‘ﬁ_5.‘;' ;?;?é--

M

2) L1m1ted contro] over the spec1es 11fe cyc]e 11m1ts genet1c progress,

husbandry 1morovements must go hand 1n hand w1th breed1ng efforts

[
P

3) Sources of exper1menta1 stock shou]d be 1dent1f1ed as comp]ete]y as

.,

“»',;

fposs1b1e in 1n1t1at1ng or report1ng on prOgrams



4) Somewhat sténdard p?ofoéo] shou}d be_fo]lowéd in designing, conducting,
and reporting breeding proékams so resU]fs cén be fully evaluated; for example,
controls muét'be approp%jafé;’i

5) Recognition’is sbuéht:for the importance of developing special strains
for cage reafing ofvsa1méhidsi;nd/or intense rearing of oyster stock.

6) Reﬁogniffohkis sought for the importance of developing suitable salmonid
stocks for sea ranching and/or restocking of oyster beds.

7) Encouragement is\Sotht for-further development in the ;pgcia] areas of
cytogenetics, biochemical genetics and cryopreservation as they in important ways
relate to mariculture. | x |

8) That the Working Group and Council exchange information with other genetic
groups with parallel interests, and that bbservers from these other groups and
non-ICES countries with significant aquaculture genetic endeavors be invited to
future Working Group meetings. |

9) Finally, it was recommended that the '82 COST Symposium on Mariculture
Genetfcs be endoréed by ICES,

| 10) and that the ICES Working Group continue, and meet in May of '83 at

Lowestoft.
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