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CNL 93 49

REPORT OF THE TENTH ANNUAL MEETING OF THE COUNCIL

OF THE NORTH ATLANTIC SALMON CONSERVATION ORGANIZATION

7 11 JUNE 1993 BALMORAL HOTEL EDINBURGH UK

1 OPENING SESSION

1 1 The President Mr B rre Pettersen opened the meeting and welcomed delegates to

Edinburgh for the Tenth Annual Meeting of the Council Annex 1

12 The representatives of Canada Denmark in respect of the Faroe Islands and

Greenland the European Economic Community Finland Iceland Norway the

Russian Federation Sweden and the United States of America made opening
statements Annex 2

13 The President expressed appreciation to the Members for their statements and closed

the Opening Session

14 A list of participants is given in Annex 3

2 ADOPTION OF AGENDA

2 1 The Council adopted its agenda CNL 93 46 Annex 4

3 SPECIAL SESSION ICESINASCOIBSFC DIALOGUE

3 1 At its Ninth Annual Meeting the Council agreed to co sponsor a Dialogue Meeting on

Atlantic Salmon with the International Council for the Exploration of the Sea and the

International Baltic Sea Fishery Commission This meeting entitled Atlantic Salmon

A Dialogue was held as a Special Session of the Council during 7 8 June and

allowed a frank exchange of views between the scientists managers and users of the

resource A report of the main items raised at the meeting was presented to the

Council CNL 93 38 Annex 5 It was agreed that many of the issues raised were

already on the Agenda of the Council and that the remaining issues would be brought
to the Council by the Secretary at future meetings

4 ADMINISTRATIVE ISSUES

4 1 Secretary s Report

The Secretary made a report CNL 93 5 to the Council on the status of ratifications

of and accessions to the Convention membership of the regional Commissions

possible topics for Special Sessions project work the Headquarters Agreement and

the external relations of the Organization Reports were also made on the Audited

Accounts for 1992 CNL 93 6 and receipt of contributions for 1993 CNL 93 7

At its Seventh Annual Meeting the Council reviewed the conditions of attendance at

its meetings by non government observer organizations and amended the conditions

1



for a two year trial period During this period statements would be permitted in the

Council but only at sessions designated as Special Sessions The Secretary reported
that during this two year trial period covering the Eighth and Ninth Annual Meetings
the NGO s had brought benefits to the Organization and a number of options
concerning the future attendance by these organizations was presented The Council

considered the future role of non government observers to NASCO It welcomed the

attendance by these organizations at its meetings which had been of mutual benefit

and decided to extend from 1994 the rights of the NGO s so as to include attendance

at the Commission meetings The new arrangements would be for a two year trial

period The representative of Denmark in respect of the Faroe Islands and

Greenland while welcoming the new arrangements requested that NGO s who

attended NASCO meetings and who published articles arising from those meetings
should send copies of these articles to the Secretary

4 2 Report of the Finance and Administration Committee

The Chairman of the Finance and Administration Committee presented the report of

the Committee CNL 93 9 He congratulated the Secretary and his staff on the

management of the Organization s financial affairs Upon the recommendation of the

Committee the Council took the following decisions

a To appoint Coopers and Lybrand of Edinburgh as auditors for the 1993

accounts

b To accept the audited 1992 annual financial statement CNL 93 6

c To adopt a budget for 1994 and to note a forecast budget for 1995

CNL 93 47 Annex 6

The Council thanked the Chairman of the Committee Mr Ami Isaksson for his work

and that of the Committee

43 Reports on the Activities of the Organization

The Council adopted a Report on the Activities of the Organization in 199111992
CNL 93 42 for publication The Council also adopted a report to the Parties

CNL 93 11 in accordance with Article 5 paragraph 6 of the Convention

5 SCIENTIFIC TECHNICAL LEGAL AND OTHER INFORMATION

5 1 Scientific Advice from ICES

The representative of ICES presented the report of the ICES Advisory Committee on

Fishery Management ACFM to the Council CNL 93 13 Annex 7 The President
thanked the Chairman of the ACFM for his valuable work in presenting the report to

the Council
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5 2 Report of the Standing Scientific Committee

At its Ninth Annual Meeting the Council established a Standing Scientific Committee

to assist the Council and Commissions in effectively formulating their request for

scientific advice The Chairman of the Committee presented a draft request for

scientific advice from ICES Upon the recommendation of the Committee the

Council adopted a decision to request scientific advice from ICES CNL 93 50

Annex 8

53 Catch Statistics and their Analysis

The Secretary introduced a statistical paper presenting the official catch returns by the

Parties for 1992 and historical data by Party for the period 1960 1992 CNL 93 15

Annex 9

At its Seventh Annual Meeting the Council had agreed that the establishment of a

minimum standard for catch statistics was desirable and at its Ninth Annual Meeting
a draft minimum standard was agreed as a basis for consultations with the Parties

During the year this consultation process had been completed and a number of minor

amendments to the minimum standard had been incorporated After small amendments

to the draft there was unanimous support for the minimum standard which was

adopted by the Council CNL 93 51 Annex to Due to some difficulty in bringing
in the new arrangements in some countries it was agreed that the adoption of the

standard could be phased in so that all Parties had achieved it for the 1995 statistics

54 Salmon Tagging and the NASCa Tag Return Incentive Scheme

The Secretary presented a summary of tag release data CNL 93 18 Annex 11 from

the information submitted by ICES

The Secretary reported on the NASCa Tag Return Incentive Scheme CNL 93 19

Annex 12 during the fourth year of its trial period A total of 1839 tags had been

entered into the 1993 draw which was 4 2 more than in the previous year and 49

higher than in the first year of the Scheme During 1992 favourable publicity for the

work of national governments and of the Organization had again been received as a

result of the Scheme and the need to return scientific tags had been widely publicised

At its Ninth Annual Meeting the Council had accepted an offer from the US to fund

the Scheme for a further year covering tags returned during 1993 The Council

considered the future of the Scheme and decided that after the current period of

funding by the US it would continue the Scheme with a review after three years and

that the cost of 13 600 would be borne by the Organization from its own resources

The President announced that the draw for the Tag Return Incentive Scheme was

made by the Auditor at NASCa Headquarters on 28 May He announced that the

winner of the 2500 Grand Prize was P L Williams 2 Richmond Road Wrexham

Clwyd UK The Council offered its congratultions to the winner

3



5 5 Database of Salmon Rivers in the North Atlantic

The Secretary presented a progress report CNL 93 20 Annex 13 on the

establishment of a database of salmon rivers flowing into the Convention area

Information had been received from four Parties and incorporated into the database

which contains details of more than nine hundred rivers Of these rivers 8 1 had

lost their natural stocks of salmon and 16 1 were considered threatened with loss

For these threatened rivers the most commonly identified problems included

deterioration of water quality including acidification water regulation and

abstraction diseases and parasites introductions and transfers including escaped
farmed fish and high marine mortality and over exploitation including illegal
fishing This valuable project will provide an audit of salmon rivers at the end of the

20th century and help to record the progress made in accordance with the Convention

towards the conservation restoration and enhancement of wild stocks The President

encouraged the Parties to provide the information to the Secretary as soon as possible
so that a more complete review could be presented to the Council at its next annual

meeting

5 6 Review of International Salmon Related Literature Published in 1992

The Council considered a review of the literature concerning Atlantic salmon

published during 1992 CNL 93 21 which had been prepared in accordance with

Article 13 paragraph 2 of the Convention

5 7 Laws Regulations and Programmes

The Secretary presented a report on the Laws Regulations and Programmes database

CNL 93 22

5 8 Economic Value of Atlantic Salmon

The Secretary presented a review CNL 93 23 Annex 14 of studies on the economic

value of Atlantic salmon which had been published since the last annual meeting
This review also included in table form details of the economic value of salmon

which had been presented to the Council previously These studies demonstrate the

high value of the wild Atlantic salmon resource not only to the users but to the

population at large

6 CONSERVATION RESTORATION ENHANCEMENT AND RATIONAL

MANAGEMENT OF SALMON STOCKS

6 1 Measures Taken in Accordance with Articles 14 and 15 of the Convention

The Secretary presented a report on the returns made under Articles 14 and 15 of the

Convention CNL 93 24 Annex 15
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6 2 Fishing for Salmon in International Waters by Non Contracting Parties

a Protocol for Non Contracting Parties

The Secretary presented a report CNL 93 25 Annex 16 on progress in

implementing the Protocol All NASCa Parties had made representations to

Panama and Poland urging them to adhere to the Protocol A response had

been received from the Government of Poland CNL 93 39 Annex 17

Canada the European Community Norway and the United States reported on

the progress they had made with the Protocol Nevertheless there were still

vessels from both countries fishing for salmon in international waters see

CNL 93 40 and it was agreed that diplomatic efforts should be intensified

The situation would be reviewed at the Eleventh Annual Meeting

b Actions Taken in Accordance with the Resolution

The Secretary presented a report CNL 93 26 Annex 18 detailing progress
on actions taken in accordance with the Resolution on Fishing for Salmon on

the High Seas adopted by the Council at its Ninth Annual Meeting This

review contained information on the sightings of vessels fishing for salmon in

international waters scientific and technical data on the fishery information

on landings and transhipments and details of actions taken to establish contact

with other international organizations with an interest in the area The

Secretary indicated that he would continue with the tasks laid down in the

Resolution

c Other Actions

The Council considered a report CNL 93 27 Annex 19 of the International

Meeting on Surveillance of Fishing for Salmon in International Waters which

had been held at NASCa Headquarters in March The meeting brought
together coastguards and fisheries protection organizations from those North

East Atlantic countries which had provided information to the Organization in

relation to salmon fishing in international waters The objective of the meeting
was to examine the methods of surveillance and the scope for improvements
where appropriate through international cooperation A number of

recommendations were made concerning a specific salmon fishing surveillance

project on longer term cooperation on sources of information from the

military and from ports on publicity and on future communication of

information The Council endorsed the recommendations on possible areas of

international collaboration presented in document CNL 93 27 and asked the

Secretary to proceed with appropriate action in accordance with the

recommendations

The Secretary presented a report CNL 93 28 on other possible actions in

relation to fishing for salmon in international waters These possible actions

arose from recommendations from the Special Meeting on Fishing for Salmon

in International Waters held in 1992 They included the possible use of the

Laws Regulations and Programmes database to produce model regulations the

5



possibility of seeking compensation from flag States for salmon taken in

international waters and the use of certificates of origin

The Council decided that the main actions should be diplomatic pressure
increased cooperation on surveillance and the collection and dissemination of

information on the fishery and that the other actions should not be pursued for

the time being

6 3 Salmon in the Freshwater and Marine Environments

a Impacts of Salmon Aquaculture

At its Eighth Annual Meeting the Council adopted Guidelines to Minimise the

Threats to Wild Salmon Stocks from Salmon Aquaculture for use by the

Parties on a voluntary basis These had been widely circulated and had been

well received Since the adoption of these guidelines our knowledge of the

occurrence and behaviour of farmed salmon in the wild has increased

considerably The Secretary presented a review CNL 93 29 Annex 20

summarising the available information on the impacts of aquaculture It is

now known that farmed fish occur on the marine feeding grounds in fisheries

and on the spawning grounds of wild salmon In some rivers up to 90 of the

fish are of farmed origin and inter breeding has been demonstrated While the

Guidelines are still relevant the new information suggests the need for stronger
measures as a matter of priority The President indicated that to uphold the

requirements of the NASCa Convention a precautionary approach would seem

appropriate The Council set up a committee to look at this issue and adopted
its report CNL 93 52 Annex 21 This report proposed that specific
questions on the impacts be addressed to ICES and that a NASCa Working
Group be established under the chairmanship of the Secretary to consider how

aquaculture may be conducted in a way that is designed to remove adverse

impacts on the wild stocks

b The Influence of the Marine Environment

The Secretary presented a review CNL 93 30 Annex 22 of recent

information arising from the Fourth International Atlantic Salmon Symposium
on the influence of the marine environment on the salmon The Symposium
had recommended that research be undertaken to understand the cause of

marine mortalities other than fishing and to monitor its
occurrence

and a

letter had subsequently been received from the Atlantic Salmon Trust and

Atlantic Salmon Federation requesting NASCa to encourage cooperation in

such research The representative of Canada supported the need for further

research in order to improve our understanding of the causes of marine

mortality and referred to the request for scientific advice from ICES which

included questions concerning the migration and distribution of Atlantic

salmon
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c Introductions and Transfers

The Secretary presented a review of the impacts of introductions and transfers

CNL 93 31 Annex 23 This review referred to the initiatives of the North

American Commission in agreeing protocols for the introduction and transfer

of salmonids and in preparing an inventory of proposed introductions and

transfers so that these may be reviewed by that Commission In the light of

the risks involved in stock movements the Council agreed that there was a case

for following up the initiatives of the North American Commission in the

North East Atlantic Commission In this way the Council would be aware of

planned introductions throughout the Convention area

d Long Term Trends in Abundance

The Council considered the utility of long term catch records as an indicator

of trends in salmon abundance CNL 93 32 Annex 24 While the need for

care in interpreting such statistics was recognised it was agreed that it would

be useful to review the available literature and to examine the availability of

new data sets so that the present period of low abundance could be assessed

in an historical perspective

e Diseases and Parasites

The Secretary presented a report CNL 93 33 Annex 25 on the spread of the

parasite Gyrodactylus salaris within the North East Atlantic Commission area

The spread of this parasite highlights the dangers of international stock

movements In Norway the parasite has been recorded in 37 river systems
This parasite has recently been identified in northern Finland and in the White

Sea area of Russia giving rise to concern about the important northern salmon

rivers

f Other Factors

64 Reports on Conservation Measures Taken by the Three Regional Commissions

The Chairman of each of the three regional Commissions reported to the Council on

their activities

7 OTHER BUSINESS

7 1 The President referred to the appointment of the Secretary The Council decided to

extend the appointment of the Secretary for a five year period until 1 July 1998

7 2 The Secretary referred to a further communication from the United Nations concerning
large scale pelagic drift netting CNL 93 35 The Council asked the Secretary to

respond on behalf of the Organization indicating that NASCa is unaware of any such

fishing activity within the Convention area

7



7 3 The representative of Sweden referred to the actions being taken in regard to a

Swedish vessel which had been observed fishing for salmon in international waters

during 1992 in contravention of the Convention

8 DATE AND PLACE OF NEXT MEETING

8 1 The Council confirmed its acceptance of the invitation to hold its Eleventh Annual

Meeting in Oslo Norway from 6 10 June 1994

8 2 The Council agreed that its Twelfth Annual Meeting be held in Edinburgh from 5 9

June 1995 but attempts would be made to put this meeting back by one or two weeks

9 DRAFT REPORT OF THE MEETING

9 1 The Council agreed a draft report of the meeting CNL 93 36

10 PRESS RELEASE

10 1 The Council adopted a press release CNL 93 48 Annex 26

8



ANNEX 1

OPENING STATEMENT MADE BY THE PRESIDENT

Ladies and Gentlemen

First I would like to welcome you to this the Tenth Annual Meeting of NASCa though we

are only nine years old It is an honour and a pleasure for me to serve as your President and

I feel sure that we can continue the excellent work carried out under the Presidency of my

predecessor Allen Peterson who I am glad to see is with us this week in good health As

you know I am a relative newcomer to NASCa but I would like to pay tribute to the progress
made in international cooperation through our Organization in the few years since NASCa

has been established It is very pleasant for me to feel that we already have this constructive

atmosphere and I will do all in my power to maintain it Before I ask each delegation to

make an Opening Statement I want to stress to you all that we live at a time when there are

many new threats to the species which we are here to manage and conserve For example
in the history of the salmon since the last Ice Age there has probably never been an event like

the sudden growth of fish farming acidification of rivers which has been a major threat to

the salmon in freshwater for decades and neither Panamanian nor Polish vessels fished for

salmon on the high seas For this reason the Secretary and I have re structured the Agenda
so that it focuses on the threats to the species and necessary actions to meet the threats

Now we seem to have entered a period of low abundance for the salmon and we do not

know whether this is a natural phenomenon or whether some of these changes are already
having an impact I must tell you Ladies and Gentlemen that I believe that we must take

extreme care we must assume the worst and act accordingly We should accept the

precautionary principle

I think it would only be fair of me to say however that whereas the interceptory fisheries

in the Faroes in Greenland in Canada and indeed and I turn to our Russian friends in

Norway are now at a very much reduced level such fisheries probably now take less than

10 of the world catch and although we must still cooperate closely to monitor and control

these fisheries at reasonable levels as we shall be doing this week there are many other

threats which could dwarf the present impacts of the interception fisheries

So I would very much like you to help me in making progress at this meeting on ensuring
adherence to the Protocol on improved international collaboration to ensure better

surveillance by coastguard authorities on maintenance and developing initiatives to safeguard
wild salmon from the impacts of aquaculture on controlling the spread of diseases and

parasites internationally and on agreeing regulatory measures in the Commissions and on

further advancing the science on which our conservation measures are based I would like
to see our new Standing Scientific Committee function smoothly so that the very important
aspect of the scientific questions we ask ICES can be carefully considered I would also like
to make progress with re assessing the role of our friends in the Non Government Observer

Organizations and I would like to see us cooperate so as to improve the comparability of the
catch statistics that are presented here each year

9



The Secretary and Iwill beworking closely with delegations tosee that we can make progress onthese issues and Iknow that our Vice President Dave Meerburg isequally concerned tohelp ustocooperate Ithank you for your attention tothese fewremarks and Iwill now call onthe Representatives tomake their Opening Statements 10



ANNEX 2

OPENING STATEMENT MADE BY THE REPRESENTATIVE OF CANADA

Mr President Distinguished Delegates Observers Ladies and Gentlemen

It is a pleasure for the Canadian delegation to participate in the Tenth Annual Meeting of the

North Atlantic Salmon Conservation Organization and the Special Session Dialogue Meeting
with the International Council for the Exploration of the Sea ICES and the International

Baltic Sea Fishery Commission IBSFC We compliment all of those who have worked so

hard on the excellent arrangements

Canada s commitment to conservation is well known in NASCa as is our commitment to

NASCa itself and its important role in the rational management of North Atlantic salmon

Canada will continue to work for progress on its concerns for restoration and conservation

of depleted salmon stocks for accurate reporting for control of interceptions of salmon on

the high seas and for implementation of truly effective measures to protect salmon stocks

Canada has invested heavily and for many years in salmon conservation and restoration We

have reduced our commercial fishery very substantially and strengthened conservation

regulations for recreational fishermen At last year s Annual Meeting we described in detail

the implementation for 1992 of the most drastic measures ever taken to protect the salmon

stocks These measures have been effective The total Canadian harvest was substantially
reduced from 711 tonnes in 1991 to 470t in 1992 The commercial catch portion of this

amount was reduced by 55 from 533t in 1991 to 24lt in 1992 This reflects the moratorium

on commercial salmon fishing imposed throughout the island of Newfoundland in 1992 The

commercial salmon quota in Labrador was reduced from 21St in 1991 to 193t in 1992 and

for 1993 it is being reduced again to 98t another reduction of over 50 in one year

Canada believes that we must agree in NASCa to implement immediate similar restraint in

the West Greenland fishery and achieve a meaningful reduction in West Greenland

interceptions of Canadian origin salmon

As we said last year Canada recognizes that there are northern communities which for

subsistence or economic reasons depend significantly on salmon In Canada s case there are

constitutional obligations to our aboriginal people that must be met The contribution of

salmon to these communities livelihood has been reduced and threatened by the deterioration

of the stocks

The West Greenland quota of 840t which applied for 1988 through 1990 is a symbol of the

importance of the salmon fishery in healthier times However quotas were not agreed to in

1991 and 1992 although the West Greenland commercial catch fell to 472t in 1991 and 237t
in 1992

The new ICES scientific advice being presented to this meeting is rather compelling The
stock abundance has deteriorated seriously Canada believes this scientific advice must be

recognized in the establishment of an appropriate quota for the 1993 fishery If we can agree
on such a quota this year then we can continue our serious efforts to reach agreement on

scientifically based quotas for 1994 and beyond

11



Canada believes that real progress can be made in NASCO if this Organization is treated as

a long term partnership Indeed such a partnership should be not only between the countries

represented around this table but also between the Atlantic salmon itself and all those who

are involved in its use and management Those who share the salmon that migrate through
West Greenland waters understand the dependence of northern communities and the need for

alternatives to their continued dependence on this threatened resource

As most of you appreciate Canada shares a special concern with NASCO about the

importance of controlling predatory fishing on the high seas We were pleased with the

adoption at last year s Annual Meeting of the Protocol Open for States not Party to the

Convention but are disappointed that Poland and Panama have not yet become signatories
We shall continue working in cooperation with all members to obtain those signatures We

shall also keep working to improve control of high seas interceptions with the addition of

effective measures for inspection and verification

We are looking forward to a productive Tenth Annual Meeting

Thank you

12



OPENING STATEMENT MADE BYTHE REPRESENTATIVE OF DENMARK INRESPECT OF THE FAROE ISLANDS AND GREENLAND Mr President Distinguished Delegates Observers Ladies and Gentlemen The basic points of view of this delegation are well known and donot need toberepeated Itisfair tosay that onsome occasions this delegation has felt rather lonely indefending aninterest which isdifferent from the interests of other NASCa parties We were therefore very encouraged bythe discussions at the Dialogue Meeting and especially want toecho the support from that meeting for the principles of environmental sustainability integrated resource management and partnership The awareness of the points of view of different partners isone especially important factor and necessary ingredient ifwe are toreach solutions and agreement inthis Organization onafair share basis On ananniversary itiscustomary not only toreflect onthe past but also totry tolook into the future The contributions at the Dialogue Meeting certainly gave food for thought asdoes our own agenda Are we tosee afuture where NASCa will regulate the offshore fisheries inthe Greenland and Faroe Islands fisheries zone but regulations will have nopractical value because the resulting allocations will besold inbuy out schemes At the same time the factors really affecting the wild stocks of salmon will beregulated indifferent fora Iamreferring toacid rain habitat degradation fish farming and regulation and control of the homewater fisheries However inconclusion this delegation was encouraged bythe feeling of partnership and sharing of information from the successful Dialogue Meeting This presents afitting prologue toour deliberations 13



OPENING STATEMENT MADE BY THE REPRESENTATIVE OF THE

EUROPEAN ECONOMIC COMMUNITY

Mr President Distinguished Delegates Observers Ladies and Gentlemen

The Community delegation is looking forward to participating in what will be the Tenth

Annual Meeting of NASCO We may all have some vague recollection of our own 10 year

birthday a sense of being important yet being keenly aware that there is an awful lot more

to be learned NASCO should feel the same way The Organization can already point to a

number of achievements but important challenges lie ahead

The Dialogue Meeting in which we have just participated clearly demonstrated how complex
are the issues facing this Organization in the years to come The Dialogue Meeting offered

an excellent opportunity for everyone with an interest in salmon to exchange ideas and to

develop a better understanding of the facts of the life of salmon and of the different points
of view held by those who wish to conserve and exploit the salmon resource The Dialogue
Meeting thus most appropriately marked the transition from the fIrst decade of the existence
of NASCa into the next The birthday party has come to an end There are working days
ahead

NASCO was basically set up to deal with the various interests of the users groups of salmon

One of the main lessons to be learned from the Dialogue Meeting was that such an approach
is much too narrow for today We must deal not only with users groups but also with

producers groups of which Mother Nature is just one It is in this perspective that we must

consider the three principles which were stressed by Mr Magnus Magnusson in his keynote
address to the Dialogue Meeting

environmental sustainability
integrated resource management and

partnership

The Dialogue Meeting gave us an opportunity to consider two different scenarios the Baltic

and the North Atlantic

In the Baltic the wild salmon only make up a small percentage of the salmon at sea There
is no experience to draw upon regarding the possibilities for maintaining the wild salmon
stocks under such extreme circumstances In the North Atlantic the relationship between wild
and artifIcially reared salmon at sea is at present different But will artificially reared salmon

gradually replace the wild salmon as we know it today Is there a point of no return where
the process can no longer be reversed Will we know when we approach such a point of no

return or will we only know too late that we have passed it

These are some of the questions we need to address within NASCO The Community
delegation with interests in the Baltic as well as in the North Atlantic is keen to participate
in this work

14



Aspecial aspect of this complex of issues isthe spread of diseases from salmon farming into the rivers which host the wild salmon Much more needs tobedone also inthis field The effects of different types of pollutants onthe life of salmon must also beanalysed One of the main tasks of this Annual Meeting will betoadopt management measures for the fisheries taking place inGreenland and Faroe Island waters These measures MUST reflect adequately the state of the salmon stocks concerned They should bebased onthe evidence which has been supplied tousbyICES The responsibility which NASCO has for establishing such regulatory measures isclearly spelled out inthe text of the Convention Negotiation may bedifficult but the Community iscommitted tofinding aresult Itwill also fall upon this Annual Meeting toconduct afirst evaluation of the various initiatives taken at last year sAnnual Meeting concerning fishing for salmon ininternational waters bynon contracting Parties The Community has organised and participated indiplomatic demarches vis avis such non contracting Parties Itistherefore disturbing tolearn that at least two of the vessels which used tofish ininternational waters have resumed this activity Mr Chairman we have aheavy agenda infront of usand only afewdays left toaccomplish our task The Community delegation wish you well inchairing your first Annual Meeting and are looking forward toworking under your guidance Thank you Mr Chairman 15



OPENING STATEMENT MADE BYTHE REPRESENTATIVE OF FINLAND Mr President Distinguished Delegates Observers Ladies and Gentlemen Ihave the feeling that inmany respects the work of NASCO has been more important than earlier expected Salmon stocks are facing greater threats than were envisaged afewyears earlier inthe North East Atlantic We will meet greater challenges tocombat with fish diseases such asGyrodactylus with uncontrolled fishing performed bynon contracting Parties and particularly with the threat of genetic disorders caused byaquaculture The work and importance of NASCO must beemphasised and acknowledged further since wild salmon stocks are endangered inseveral ways Regarding aquaculture NASCO has issued the Guidelines toMinimize the Threats toWild Salmon Stocks from Salmon Aquaculture Inour opinion these guidelines serve their purpose well but we have doubts whether they have been put inpractice The production of farmed salmon has increased dramatically inthe last fewyears and isnow about 50times greater than the annual catch of wild salmon Ifnoaction istaken very soon along the lines mentioned inthe Guidelines the wild salmon stocks will besubject togenetic disorders and fish diseases Finland isvery concerned about salmon farming inthe Teno fjord since there are plans toexpand this activity Inprinciple salmon farming should beprohibited inthe vicinity of important salmon rivers This isnot the case today Fortunately another measure has been developed tosafeguard genetic strains from pollution namely sterilisation of eggs intended for farming This procedure performed byheating iseasy cheap and effective We urge that this method should beapplied assoon and aswidely aspossible Regarding the Teno river salmon stock itseems necessary toenhance conservation measures tokeep the stock at ashigh alevel aspossible Therefore fishing outside the river inTeno fjord should berestricted further Finland and Norway have initiated negotiations inorder toachieve better protection for wild salmon inthe river itself Fishing of salmon inthe Convention area byvessels flying flags of States not party tothe Convention isaserious problem threatening toundermine our efforts tomanage salmon stocks properly This fishing must cease Using the Protocol for Non Contracting Parties asabasis some joint diplomatic action of Member States should betaken toimprove the situation Mr President Ihope that this meeting which infact isthe tenth anniversary will help ustofind ways tosolve our problems inmanaging our common wild salmon stocks properly Thank you Mr President 16



OPENING STATEMENT MADE BY THE REPRESENTATIVE OF ICELAND

Mr President Distinguished Delegates Observers Ladies and Gentlemen

It is with particular pleasure that the Icelandic delegation participates in this Tenth Annual

Meeting of our Organization here in Edinburgh We can now look back and value the effort

of our work in our infant years and look forward to our teenage years of even closer

cooperation on the conservation of the salmon stocks in the North Atlantic

As regards the situation in Iceland the recreational salmon catches have improved significantly
in 1992 over the previous year The average increase to be found primarily in the grilse
component was about 30 percent However offour northeast coast where catches have been

particularly depressed the rise was about 123 percent attributable we believe both to

improved oceanic conditions and to the cessation of commercial fishing off the Faroe Islands

as well as in the small area of the high seas outside the jurisdictions of Norway the Faroes

and Iceland Returns from ocean ranching also improved in 1992 although the viability of

the industry is by no means secure

We are pleased to report that the Icelandic Parliament the Althing is now reviewing our

salmon and trout law aiming at even better conservation and management measures Most

of the NASCa guidelines with respect to salmon farming have already been implemented in

Iceland and we strongly urge all our fellow NASCO member countries to do the same in

order to relieve present worldwide concerns as to the potential threats of salmon farming to

wild stocks

Iceland wishes to compliment Canada the United States and Norway for their splendid efforts

with respect to promulgating salmon management plans and enlightened conservation

measures with regard to the wild Atlantic salmon On the other hand Iceland has grave
concerns for the lack of such efforts and measures especially in the UK Ireland and

Greenland Salmon as they must come to accept is an international creature travelling set

routes and so with continued use of deadly monofilament nets and other high tech means to

maximize catches the species may well become extinct in certain areas within the next two

decades

Iceland is also concerned about unreported catches of salmon in many of the member

countries We have received estimates approaching a total of 2 000 metric tons from the

ICES working group more than five times the total current high seas catch In the hope of

resolving this serious problem the North Atlantic Salmon Fund NASF in Iceland is now

proposing to host an International Symposium on Poaching and Illegal Fishing and co

sponsorships of NASCa and ICES would be highly appreciated

EC representation in NASCa instead of participation by individual salmon producing
and salmon exploiting nations is of particular concern to Iceland especially in the light of

current developments in EC membership There seems to be a lack of contact between
NASCa representatives and the user groups and we feel that better dialogue and results could
be achieved if countries with salmon interests were represented directly

We must accept that despite our best efforts we have faced over 20 years of decline in wild
salmon stocks Though 1992 saw an improved trend in Iceland Finland France Ireland
Sweden Northern Scotland Ireland U S A and Canada we can only imagine the state of
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affairs without improved management efforts insome countries the purchase of quotas and reduced high seas pirate fishing Particular attention must bepaid tothe inexcusable activities of pirate fishermen and their confederates As recently asJanuary 1993 Polish authorities finally admitted their role inthe laundering of illegally netted salmon Some 36metric tons of salmon were landed inthe port of Kohlberg Poland and were then trans shipped tobuyers probably smokehouses inSwitzerland Two pirate vessels the Brodal registered inPanama and Netanya registered inSweden were observed fishing illegally last year ininternational waters bythe Norwegian Coast Guard ane of those vessels has already been spotted this year byNorwegian authorities Although the captain of the Swedish vessel eventually admitted tohis illegal activities Swedish authorities played down the case and fined the boat sowner amere GBP 650 Itissad that Sweden being aleading nation insalmon research and restoration would inthis instance tumsuch ablind eye tothe crimes of itscitizens From the evidence presented inthe ICES working group reports we now have indisputable evidence of serious decline inwild salmon stocks Itistherefore critical that Greenland and the Faroe Islands inorder toparticipate fully inthe worldwide effort tostabilize restore and enhance the stocks recognize that their quotas will have tobereduced toreflect the present stock crisis This year itiscrucial for the future of the wild Atlantic salmon As we all know NASCa has failed inthe previous two years toset quotas for the Greenland fishery This has happened inspite of the poor state of most contributing Atlantic salmon stocks asdescribed invarious scientific reports that have been made public and widely disseminated among the countries of origin aswell astothose engaged infisheries for salmon onthe feeding grounds Inspite of this driftnetting persists inBritain and Ireland and the Association of Hunters and Fishermen inGreenland KNAPK demanded last year not less than afull 840 metric ton quota apparently failing torecognize that such aquota would exceed the total number of salmon present off the West Greenland coast We therefore suggest that NASCa representatives must bemore diligent indisseminating the information essential totheir governments for making informed and enlightened decisions and toinform affected user groups of the rationale behind and indeed the necessity for those decisions Iceland feels very strongly that all NASCa nations should take drastic steps now toimprove their individual salmon management strategies topave the way for considerable international efforts inconservation research and restoration projects before itbecomes too late 18



OPENING STATEMENT MADE BYTHE REPRESENTATIVE OF NORWAY Mr President Distinguished Delegates Observers Ladies and Gentlemen Allow me tomake some general remarks about NASCO itself and the main issues itwill need todeal with Nearly ten years onNASCO iswell established asthe international forum for the conservation and management of salmon inthe North Atlantic The Organization sachievements are not insignificant The quality of the scientific work under NASCO iswidely recognised The knowledge of the salmon stocks upon which prudent management decisions are tobetaken has been progressively improved over the past ten years NASCO itself and itsmember states have made important advances inthe monitoring and regulation of the salmon fishery There isclose interplay between NASCO itself and national management authorities Dialogue between scientists and policy makers has been strengthened The sessions of yesterday and today have been valuable Knowledge iskey tothe efficient working of NASCO and the fulfilment of itsobjectives But we need toput what we know togood advantage and torespond tothe challenges aswe see them Inthis respect the Secretariat isproviding good guidance and should becomplimented There isconclusive evidence of depletion tosalmon stocks We need torespond tothis evidence with due urgency All parties must assume responsibility tocorrect the situation Sustainable management of salmon stocks can only beachieved through overall balanced policies also toinclude the interceptory fishery My delegation hopes that realistic and workable solutions can befound and we will support any effort designed topromote compromise and arightful sharing of the present burden between interested parties Itmust remain akey priority of NASCO toprevent non contracting Parties from undermining the effectiveness of management decisions taken byNASCO Unauthorised salmon fishing ininternational waters must bediscontinued Non member states must befurther encouraged tosign the protocol toprevent counter productive high seas salmon fisheries We note the efforts of the Secretariat inthis respect but also note that diplomatic approaches have sofar been largely ineffective Norway isresolved tocontinue itsseparate national efforts tobring unauthorised salmon fisheries toanend and would encourage all Parties tojoin inthe effort My country has recently adopted anew provision inthe Penal code establishing amaximum prison sentence of 6years for illegal harvesting of threatened species This provision can when certain conditions are met also beapplied tocases where extensive and illegal interceptory salmon fishing has taken place The application of this provision inthe context of salmon presupposes that this fish isdeemed bythe Courts tobeathreatened species May Ialso add and this isageneral rule that the exercise of Norwegian jurisdiction vis avis 19



foreign nationals fishing ininternational waters can only take place ifthe offender ispresent or resident inNorway May Isuggest that Norwegian legislation inthis area may provide aneffective approach tobestudied byall Parties Anew Norwegian Act relating tothe salmon fishery has recently come into force Itsmost important provision isageneral ban against salmon fishing unless otherwise stated The Act will bevaluable tosafeguard national salmon stocks NAsca will need toextend itswork tocombat the threat tosalmon stocks posed bydisease Inparticular the impact of the Gyrodactylus salaris parasite should beurgently reviewed and appropriate measures discussed Ican inform you that Norway and Finland have started Finland has mentioned bilateral talks about how toaddress the problem and prevent the spread of this parasite inthe High North The impact of acid rain onsalmon stocks should begiven appropriate attention The problem clearly seems tobeonthe increase causing damage torivers onthe West Coast of Norway NAsca should encourage further development of scientific cooperation between NASCa members states also onabilateral basis where appropriate Mr President the tasks are manyfold My delegation iscommitted toseeking effective solutions inaccordance with the letter and spirit of our Charter Thank you 20



OPENING STATEMENT MADE BY THE REPRESENTATIVE OF

THE RUSSIAN FEDERATION

Mr President Distinguished Delegates Observers Ladies and Gentlemen

On behalf of the Russian delegation I would like to greet all participants to the Annual

NASCO Meeting and to wish this representative conference a successful week s work

This last year and I believe many of you will agree with me was difficult and intense In

Russia as we see it it was a turning point for the concept established over decades of

harvesting of Atlantic salmon resources Thanks to assistance from various governmental and

non governmental organisations working under the aegis of NASCO in different countries

and invaluable support from our respected Secretary Dr Malcolm Windsor recreational

fishing for salmon is now proceeding rapidly In fact recreational fishing now occurs in all

Russian salmon rivers where both indigenous people and foreign tourists are active

participants I avail myself of the opportunity now to express once again our sincere gratitude
to all who have rendered help in this development

Russia has stated that it wants to see a reduction and eventually complete closure of sea

fisheries for salmon And we still adhere to this idea especially with the information we now

have available The closure of drift net fishing for salmon near the Norwegian coast and

reduction of fishing effort in the Faroese economic zone have had most favourable effects on

the numbers of salmon in Russian watercourses and particularly in the Barents Sea rivers
In this respect we believe that NASCO s work can hardly be over estimated

In its activities NASCO pays much attention to legislative work In this connection I should

like to inform you that a draft of a new Russian Law on fisheries is presently under

consideration in the Russian Parliament Much emphasis is placed on anadromous fish which

are in federal ownership Along with this local administrations are endowed essential power
We hope that this Law will help contribute to eliminating the legislative vacuum which

presently exists and allow us to bring our fisheries regulations including those relevant to

Atlantic salmon fishing into line with established international standards

As a conclusion I should like to congratulate once again all present at this opening of our

meeting and wish you a fruitful and productive meeting

Thank you for your attention
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OPENING STATEMENT MADE BY THE REPRESENTATIVE OF SWEDEN

Mr President Distinguished Delegates Observers Ladies and Gentlemen

The migration of the North Atlantic Salmon Conservation Organization has now taken it back

to the beautiful city of Edinburgh with the NASCO Headquarters and this city may as stated

earlier be regarded the state of origin For a decade now or twice the life span of the

salmon NASCO has been working on management and regulatory measures of salmon

fisheries

The Swedish Delegation is of the opinion that the very recent Dialogue Meeting clearly
indicated the amount of attention which the salmon species deserves

In the Swedish Opening Statement last year it was mentioned that the Swedish catches of

salmon along the west coast in 1991 had reached pre 1989 levels In 1992 the catch

increased even more or by almost 30 up to 49 tonnes There may be different factors

behind this increase In the ACFM Report it is concluded that the regulations introduced in

the Norwegian homewater fisheries in 1989 have benefitted Swedish west coast stocks In

addition the cessation of fishing activities at Faroes might have had some positive effects
It might also be that an increased number of farmed escapees have been caught which is an

alarming sign in view of the fact that there are still some aboriginal Swedish stocks At the

Swedish west coast there are no salmon aquaculture plants

In the work of NASCO several severe threats to the salmon stocks appear In Council

Document CNL 93 29 the present knowledge on impacts of aquaculture is presented Some

new information is now available and this new information gives rise to real concern Farmed

fish now occur on the marine feeding grounds in fisheries and on the spawning grounds of

wild salmon In some rivers up to 90 of the fish are of farmed origin and interbreeding
between farmed and wild fish occurs Furthermore fish diseases and parasites are introduced
to wild stocks The view of the Swedish Delegation is that we have to uphold the

requirement of the NASCO Convention to conserve the wild stocks This obligation is fully
in line with the UN Convention on Biological Diversity

Another serious threat to the wild salmon stocks is the on going acidification of lakes and

rivers It would not be presumptuous to say that Sweden has the broadest experience of

liming surface waters in both scientific and practical terms This experience will be used to

optimize future liming in Sweden and may also be used in other countries where liming is

needed to mitigate the effects of acidification During earlier NASCO meetings the Swedish

Delegation presented figures on the high costs for maintaining viable salmon stocks in

acidified west coast rivers

Strengthened measures to end fishing for salmon in international waters in the North Atlantic

Ocean were adopted during the Ninth Annual Meeting of this Organization There are

however observations that this fishery still continues The Swedish Delegation therefore
welcomes the report of the international meeting on surveillance of fishing for salmon in

international waters
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Mr President the threats tothe wild salmon stocks mentioned above give rise toconcern Itmay however besaid that NASCa iswell prepared todiscuss and tackle such problems and the Swedish Delegation therefore thinks that there are good reasons for optimism Thank you Mr President 23



OPENING STATEMENT BY THE REPRESENTATIVE OF

THE UNITED STATES OF AMERICA

Mr President Secretary Windsor Ambassador Agustsson Delegates Ladies and Gentlemen

I note the commonality of expressions of concern among the Parties but never before have

I heard opening statements so meaningful and powerful Perhaps the fervour of the

statements with a purpose and a sense of commitment greater than exhibited at past meetings
bode well for the meeting being held in Edinburgh

Speaking last it is difficult to fmd anything more to say But perhaps speaking last I can

attempt to summarize these concerns from a United States perspective

First let me say the United States is pleased to join you at this Tenth Annual Meeting of

NASCO and its Commissions We welcomed the opportunity to host last year s meeting in

Washington but there is an old saying that There is no place like home and for NASCO

Edinburgh is home We always feel welcome here and somehow talking about salmon just
seems to come naturally in these surroundings

But this year we must do more than talk about salmon It has been ten years since the

Diplomatic Conference in Reykjavik was concluded NASCO has accomplished much since

that time but many of the hopes and aspirations that emanated from ratification of the

Convention remain unfulfilled The inescapable truth is that most salmon stocks are in no

better condition today than they were in 1983 and for many stocks their condition is much

worse If our concerns about the future of Atlantic salmon were strong enough to bring us

to an agreement ten years ago then those same concerns should be even more motivational

today

One objective was to stop the high seas unregulated fishing of salmon Yet despite our

efforts we will again this week have to address this problem I am sure it is disappointing
to all of us to hear that re flagged vessels continue to flagrantly fish on the high seas for

salmon in open defiance of the Convention If this practice is to stop all Parties will have

to address the problem with an urgency perhaps not shown in the past

Ten years ago during drafting of the Convention we paid scant attention to the developing
salmon aquaculture industry Today we can ill afford not to pay attention We are

challenged with the spread of devastating diseases and parasites Cultured salmon are

invading spawning grounds at an alarming rate Our wild fisheries for salmon are being
contaminated with fish farm escapees and fish released in sea ranching enterprises There

may be no greater threat to the long term well being of wild Atlantic salmon than that posed
by the explosive growth of Atlantic salmon aquaculture and sea ranching Addressing these

problems and conflicts will ultimately prove to be our greatest challenge

This year Mr President we must address one of NASCO s own failings our inability to

properly address the fishery at West Greenland This is of immediate concern Shall we live

up to the spirit that brought us together in 1983 Or shall we continue the charade of the last

few years Frustration on the part of member Parties is great but nowhere as near as

pronounced as it is outside NASCO The mere fact that private sector organizations are

getting involved directly in the matters of this fishery speaks volumes about NASCO s

impotence Will we continue to let this problem fester and become a cancer that eats away
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at the very viability of NASCO We know the problem we have the information todeal with itbut that isnot enough The will toconstructively address this problem has tocome from within Perhaps inthe pleasant and friendly atmosphere of Edinburgh working under the powerful presence of the Castle we may beable torekindle the spirit of 1983 and find the strength necessary tosatisfy the hopes and aspirations of that time Finally Mr President Ithank you for your very kind remarks addressed tome Ican speak from experience that you can count onthe Parties and delegates tohelp you make this meeting successful and Ipersonally look forward toworking under your leadership 25
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CNL 93 38

REPORT OF THE ICESNASCO IBSFC DIALOGUE MEETING

ATLANTIC SALMON A DIALOGUE

7 8 JUNE 1993 BALMORAL HOTEL EDINBURGH SCOTLAND UK

1 INTRODUCTION

1 1 At its Ninth Annual Meeting the Council agreed to hold a Dialogue Meeting in

cooperation with ICES and mSFC in order to promote an exchange of views between

the Scientists the Administrators and Managers and the Commercial and Recreational

fishermen This meeting was held at the Balmoral Hotel Edinburgh during 7 8 June

1993 and formed a Special Session of the Tenth Annual Meeting of NASCa

Scientists managers and user group representatives from the North Atlantic and Baltic

areas attended the meeting

2 OPENING SESSION

2 1 The President of NASCa Mr B rre Pettersen Norway opened the Tenth Annual

Meeting and welcomed delegates to Edinburgh Opening statements were also made

by the Chairman of the IBSFC Mr Pekka Niskanen Finland and the President of

ICES Mr David de G Griffith Mr Griffith chaired the meeting

3 KEYNOTE ADDRESS

3 1 Mr Magnus Magnusson Scottish Natural Heritage presented the Keynote Address

entitled The Salmon

4 REVIEWS

4 1 The following review papers were presented

Dr Kevin Friedland History of salmon fisheries and management in the North

Atlantic

Mr Curt Eriksson The Baltic salmon

4 2 Following these two presentations the speakers compared the scientific and

management regimes in the Baltic and North Atlantic

5 THE SCIENTISTS

5 1 The following scientific papers were presented

Mr Ted Potter Is scientifically based management of salmon possible in the Atlantic
area

Mr Sakari Kuikka Can wild Baltic salmon be driven to extinction
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6THE MANAGERS 61The following management papers were presented Mr Einar Lemche The host state perspective seen from Greenland Mr Jean EHache Atlantic salmon aCanadian management perspective Mr Stefan deMare The Baltic salmon aSwedish management perspective This paper was presented byMr Karl Erik Berntsson Mr Markku Aro The management of the Baltic salmon the Finnish perspective 7THE USERS 71The following papers were presented byrepresentatives of the user groups Dr John MAnderson Hope renewed abetter way tomanage Atlantic salmon Mr Bjornulf Kristiansen Management challenges and economic interests of riparian owners inNorway Mr Robert MClerk The fisherman the salmon sbest friend Mr Birger Rasmussen Fishing yield of Baltic Sea salmon inrelation tofishing methods and restocking Mr Paviaaraq Heilmann The Greenland fishermen sperspective seen from KNAPK 8THE DIALOGUE 81Following the formal presentations there was anextended period of discussion inwhich there was afrank exchange of views The following isasummary not inany order of some points that emerged from this dialogue Principles The need for international cooperation and adoption of the precautionary principle inorder toarrest the present decline inthe wild salmon was stressed Salmon management involves finding anacceptable compromise which does not jeopardise the salmon or itsenvironment through adherence tothe principles of environmental sustainability integrated resource management and partnership The need for cooperation insharing the resource was stressed All users of the resource have good faith interest inmaintaining healthy viable salmon stocks 37



There are alarge number of competing user interests but the priority should bethe long term well being of the fish stocks There isaneed torecognise the legitimate interests of all user groups The need for sacrifices byall users of the resource was stressed inorder toallow recovery of the stocks toastate where the resource can beshared Objectives The scientists would wish tosee aclearer statement of objectives including adefinition of the term conservation inthe NASCO context The Stocks There has been adecline inabundance inboth the Baltic and North Atlantic stocks inrecent years Inthe North Atlantic this decline appears tobedue toareduction inmarine survival Inthe Baltic the main decline isdue tohigh exploitation of the wild fish inmixed stock fisheries and diseases Stocks inthe North Atlantic are not considered tobethreatened with extinction although anumber of potentially serious threats including habitat loss loss of genetic integrity and pollution confront the resource Inthe Baltic itisbelieved that there isareal threat of extinction tothe wild stocks The question was raised astohow this could happen without objections from scientists and managers Threats There isreal concern both inthe North Atlantic Ocean and the Baltic about the impacts of salmon cage culture onthe wild stocks Serious disease problems causing very high levels of mortality inthe wild stocks have been experienced inboth Baltic M74 disease and North East Atlantic Gyrodactylus salaris rivers The need for careful use of hatchery stocks according tointernationally agreed guidelines and for assessments of the impacts of hatchery releases was stressed Representation The wish of user groups toberepresented within the ECdelegation toNASCO was raised Concern was expressed bysome user groups about the loss of the national aspects of salmon because of the way that the EEC member states were represented inNASCO The situation would beeven more marked ifNorway Sweden and Finland were tojoin the European Community Non government observer organizations wish tobeable toparticipate more fully inNASCO meetings Research The need toidentify target spawning escapements for all salmon rivers and for multi species assessments was recognised 38



Research priorities should focus onthe impacts of salmon farming diseases and parasites and acid rain and onthe marine phase of the life cycle Real time management of the resource would befacilitated bystudies of salmon at sea and techniques for stock identification The desirability of the scientific advice being free from political influences was recognised The need for socio economic aspects of fisheries management toplay alarger part inthe management process was stressed Communication The need for the scientists tocommunicate their findings clearly tothe managers was stressed The idea of video presentations bydelegations onthe lifestyle of dependent fishing communities was mentioned 9The full proceedings of the Dialogue Meeting will beproduced byICES during 1994 and acopy will besent toall those who participated Secretary Edinburgh 10June 1993 39
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NORTH ATLANTIC SALMON CONSERVATION ORGANIZATION 1994 BUDGET AND 1995 FORECAST BUDGET Pounds Sterling SECTION DESCRIPTION EXPENDITURE BUDGET FORECAST 1994 1995 1STAFF RELATED COSTS 154370 162070 2TRAVEL AND SUBSISTENCE 31750 27030 3CONTRIBUTION TOICES 28890 30330 4CONTRIBUTION TOWORKING 00CAPITAL FUND 5MEETINGS 6700 19220 6OFFICE SUPPLIES PRINTING 30670 38890 AND TRANSLATIONS 7COMMUNICATIONS 11390 11950 8HEADQUARTERS PROPERTY 18100 16090 9OFFICE FURNITURE AND 7750 8130 EQUIPMENT 10AUDIT AND OTHER EXPENSES 8900 9340 TOTAL 298520 323050 REVENUE 11CONTRIBUTIONS 296070 315550 CONTRACTING PARTIES 12MISCELLANEOUS INCOME 10000 10000 INTEREST 13STABILISA TION 16250 2500 14SURPLUS ORDEFICIT FROM 1992 8700 0TOTAL 298520 323050 42



NASCO BUDGET CONTRIBUTIONS FOR 1994 AND FORECAST BUDGET CONTRIBUTIONS FOR 1995 Pounds sterling CATCH tonnes PARTY BUDGET 1994 FORECAST 1995 470 CANADA 34718 37002 DENMARK FAROE ISLANDS GREENLAND 260 TOTAL 23615 25169 1461 EEC 87112 92843 78FINLAND 13993 14913 590 ICELAND 41062 43764 850 NORWAY 54808 58414 161 RUSSIAN FEDERATION 18381 19590 49SWEDEN 12460 13279 1USA 9922 10575 3920 TOTAL 296070 315550 Contributions are based on1992 catches asadvised bythe Parties Column totals can beinerror byafewpounds due torounding 43
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ICES Doc C M 1993 Assess IO

1 INFORMATION OF INTEREST TO ALL COMMISSIONS OF NASCO

1 1 Catches of North Atlantic Salmon

Total nominal catches of Atlantic salmon by country in all fisheries 1960 1992 are

given in Table 1 11

The total catch reported for all fisheries 3 996 t and for homewater fisheries 3 720 t

in 1992 are shown in the text table below The decline in the catch of wild salmon

may be greater than suggested by the total due to the inclusion of fish farm escapees

and ranched fish in the North East Atlantic Management plans in several countries

are designed to decrease catches in the sea

Catch t

Year 1987 1988 1989 1990 1991 19921

Total 8 142 7 716 5 893 4 937 4 124 3 996

Homewater 6 598 6 573 5 086 4 333 3 549 3 720

1
Preliminary

The lack of information on fishing effort makes it difficult to use the catch data as any

indicator of stock size

1 2 Unreported Catches

1 2 1 Unreported catches within commission areas

Unreported catch for the North East and North American Commission areas were

1 825 t and 137 t respectively in 1992

Unreported catches t

Year 1987 1988 1989 1990 1991 1992

North 2 554 3 087 2 103 1 779 1 555 1 825

East

North
234 161 174 111 127 137

America
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122Unreported catch ininternationa waters The catch during the 199111992 season inthe area north of the Faroe Islands EEZ isbelieved tobebetween 25and 100 which issimilar tothe figure for the 1990 1991 season 13Status of Stocks The status of Atlantic salmon stoc swas evaluated over long and short time periods byexamining national catch survi al and escapement data and data from monitored rivers where available Informatio onthe fisheries isprovided inthe sections of interest toeach Commission 131Eastern North Atlantic Short term stock status Comparison of stock abundance inces for 1992 indicates some improvement relative tothe previous 2years There isnevidence of areduction injuvenile production inmonitored rivers and adult escapem nt appears tohave been generally higher in1992 Itmust benoted however that the effects onjuvenile production of poor ISWadult runs in1990 and 1991 will not befully felt until 1993 and 1994 and even later inrivers with older smolt ages Examination of fishery independen indices of abundance marine survival tocoastal waters indicated improved ISWurvival from the 1991 wild smolt year class for most monitored stocks This was eflected inimproved return rates tofreshwater Survival of ISWhatchery reared Ish tocoastal waters was more variable than for wild fish in1992 having increased for some strains and decreased for others relative to1991 Ingeneral ISWhatchery eturn rates tofreshwater were lower in1992 than in1991 Ingeneral 2SW survival rates we poor for wild and hatchery reared fish returning in1992 indicating that they were rob ably affected byconditions which caused poor ISWsurvival of the 1990 smolt yar class inmany areas The continuing presence of signifi ant numbers of farmed fish incatches of several countries makes itdifficult toasse sthe status of wild stocks Long term stock status There issome suggestion of positi etrends infreshwater productivity over an8year period though stocks known tobefected byacidification and other specific factors were not tested Adult escapement was without trend over a10year period inmany nvers Fishery independent indices of suival of wild smolts indicated notrend insurvival tocoastal waters over a5year eriod however survival torivers has generally increased over an11year period igure 1311Incontrast survival of hatchery smolts tohomewaters showed adwnwards trend Figure 131247



Data examined byACFM suggest that abundance and catches were much higher inthe northeast Atlantic during the early 1970s and that they have declined ever since Itislikely that high natural abundance inthe 1970s led toincreased exploitation including establishment of high seas fisheries High exploitation once established coincided with and probably contributed toadecline inabundance for many stocks Inresponse toperceived and actual lower abundances fishing effort has declined inmost fisheries with management measures contributing toreductions incatch At the end of the 1980s poor natural marine survival inmany areas compounded the lowstock situation However improved natural survival combined with lowexploitation rates may contribute toanimproved stock status Spawning targets ACFM considered that status of stocks inthe North East Atlantic could best beappraised byconsidering adult escapement interms of ova depositions evaluated against spawning targets Ideally biologically based spawning targets could beset for each river system such that the target for each would represent the number of ova required tooptimise smolt and or production from that system This would not only provide abaseline against which annual ova depositions could becompared but allows for the possibility that estuarine and inriver fisheries for single stocks could bemanaged tocrop only adults inexcess of the target spawning number Targets should beset sufficiently high toallow compensation for density independent variation Several significant factors need tobetaken into account insetting and expressing individual river targets such asvariation inthe sex ratio of spawners changing fecundity through time and changing ISWMSW ratios and the desired sea age composition of the spawning adults 132Western North Atlantic Abundance The most useful datasets for the assessment of stock status inthe Northwest Atlantic now consist of estimates of returns and adult counts at fishways and smolt survival rates for Canadian and USA rivers The moratorium onthe commercial salmon fishery ininsular Newfoundland and reductions inbag limits and imposition of quotas inmany of the recreational fisheries have reduced the ability toinfer stock status from most of the commercial and many of the recreational catch data series One index that isstill of some utility isthe catch of 2SW salmon of wild origin inMaine rivers which has steadily declined since 1980 Figure 1321These data suggest that lowsalmon abundance was afactor incontributing tothe lowsalmon catches inrecent years Trends incounts of small salmon at fishways and fences and anestimate of run size for 21rivers inCanada for the period 1974 1992 suggest that while the abundance of small salmon was generally increasing during the period 1974 1985 that trend was reversed during the period 1985 1991 In1992 the abundance of small salmon insome areas of insular Newfoundland increased apparently due tothe closure of the Newfoundland fishery Trends inlarge salmon abundance the important contributor 48



toegg deposition inmost mainland rivers generally show adownward trend However the abundance of large salmon onthe East and West Coasts of New foundland in1992 appears tohave increased The abundance of non maturing North American origin stocks peaked in1975 and has been steadily declining ever since Figure 1322Escapement Estimates of egg depositions in1992 may have approximated riviere delaTrinit6 and Restigouche or exceeded Miramichi Margaree Northeast Humber Gander Middle and Biscay Bay target egg requirements innine rivers The percent change intotal egg depositions for monitored rivers inCanada during 1992 iscompared tothe 1987 1991 average inFigure 1323Egg depositions were above average in10rivers asmuch as300 inone case while 6075decreases were noted in2rivers The noticeable increases inegg depositions insome areas are probably the result of reductions inmarine exploitation inCanada during 1992 The abundance of North American salmon that contribute tothe West Greenland fishery isestimated for the period 1974 1991 The difference between estimates of total 2SW returns inrivers and the catch of 2SW salmon inrivers provides anestimate of the spawning escapement of 2SW salmon The estimated number of 2SW spawners toNorth American Rivers has shown adownward trend since 1980 Figure 1324Survival indices Estimates of survival of wild smolts toISWreturns for 5rivers and hatchery smolts toISWreturns for 3rivers inCanada are shown inFigure 1325Survival of hatchery smolts released inthe Penobscot River USA toISWand MSW returns tohomewaters isalso shown While large annual variation insurvival between years iscommon many stocks continue toexhibit trends of reduced marine survival over time While poor smolt survival years are not uniformly exhibited byall stocks itisevident that smolt survival for many stocks islower than inprevious years Spawning targets Composite estimates for 2SW spawning targets were developed for salmon rivers inthe USA and Canadian SFAs 1to23and Quebec Zones Ql toQl1 The overall target number of 2SW spawners inNorth America is196 306 Most 84of the North American target number of spawners isrequired for rivers inCanada This target of about 200 000 2SW spawners has almost certainly not been achieved since 1974 even though production of these stocks isestimated tohave been ashigh as650 000 950 000 over the same time period Figure 1322Asignificant portion of this spawning deficit has been inUSrivers which are under restoration Canadian 2SW spawning requirements of about 165 000 fish have not been met when one considers either the minimum or midpoint of the spawner estimates although the maximum estimates exceeded the spawning target in6of the 19years Figure 132449



Summary The status of the North American stock complex was evaluated with data onspawning escapement adult returns and recreational catch The moratorium oncommercial fishing onthe island of Newfoundland had the expected effect of improving the runs and escapement of both small and large salmon inthat region However these counts were exceeded inpre moratorium years suggesting that abundance of these stocks isstill lowGulf and Quebec region stocks displayed variations instock status with most rivers showing improvement and others suggesting lowabundance relative tothe previous year which was one of the worst onrecord The largest river of the region the Miramichi ismeeting or exceeding itsescapement target The stocks inthe Scotia Fundy Region continue toshow lowabundance USA salmon production remains hatchery dependent Abundance inUSA stocks has not increased inspite of increased stocking suggesting that survival ispoor The mixture of stock conditions does not give aclear depiction of the stock complexes ability tosustain harvests Itisnecessary toconsider the total abundance of the North American stock complex and trends inthis abundance todetermine the likelihood of recruitment over fishing 133West Greenland Commission Although not measured precisely itisbelieved that the most abundant European stocks inWest Greenland originate from the UKand Ireland Itappears that the abundance of some of these stocks has declined inrecent years Similar declines inabundance have been noted inmany North American stocks that contribute tothe West Greenland fishery The decline incatch and fishery independent measures of abundance inNorth America and the decline incatch beyond the expectation that would have resulted from effort reduction inEurope suggest that the abundance of fish available tothe West Greenland fishery remains low134Causes of apparent reduced survival Atlantic salmon population dynamics are frequently investigated intwo distinct phases freshwater and marine Variation infreshwater survival rates isgenerally well documented and thought tobeamajor factor regulating abundance inmany river systems Atlantic salmon marine life history and inparticular mortality during the marine phase has not been investigated nearly asthoroughly Itishowever thought that salmon survival ishighly dependent onthe productivity of the marine environment and the availability of suitable prey during their marine life Salmon similarly toother marine fish species are intricately woven into the ecological system of the ocean Estuarine and coastal effects Estuarine coastal mortalities are aresult of factors that influence smolt survival upon passage into estuarine and nearshore marine ecosystems Atlantic salmon smolts face aphysiologically stressful osmotic challenge temperature stress changing predator populations or variable feeding conditions when entering the marine environment 50



Oceanic effects Itisdifficult toseparate mortality onAtlantic salmon populations occurring inestuarine coastal areas from mortality occurring inthe ocean Inprinciple oceanic effects are those that affect Atlantic salmon over awide geographic range or inmore confined areas where mixed stocks of salmon are feeding Oceanic effects are difficult tostudy asthe time and cause of mortality isvery obscure thus exploratory analyses using correlation between survival abundance and growth with oceanographic and hydrographic factors pelagic prey and predator abundance are commonly used Marine surVival Evidence of oceanic effects onsurvival can beobtained from observed similarities insurvival among stocks There may exist acommon pattern of return rates for groups of stocks suggesting that there are common factors controlling survival Figure 1341Coherence inthe estimated survival rates of stocks spanning awide geographical range suggests that adominant cause of mortality acts onthe stocks when they are coincident inplace and time Consequently fall and winter become likely periods since stocks are mixed then The coherence inmarine survival rates observed inmonitored stocks isfurther supported bythe trends inabundance for the North American stock complex The time series of pre fishery abundance of ISWnon maturing salmon for North American stocks isprovided inFigure 1322Many features inthis time series reflect the likely impact of changes insurvival rate observed for the individual stocks that were monitored over the same time period For example poor survival of the 1977 smolt class followed bygood survival of the 1978 smolt class would have resulted inlowabundance of fish in1978 and high abundance the following year This isexactly what isobserved inthe abundance time series Inaddition both the survival rate and abundance time series show decreasing trends through the 1980s and early 1990s Smolt condition factor The interplay between marine and riverine environments isexemplified inrecent investigations of two Newfoundland rivers First the salmon stocks intwo distinct river systems seem tobeaffected similarly bymarine events resulting inlowsurvival Secondly the relationship between smolt condition and marine survival suggests that growth and survival inriverine and marine environments islinked These observations need tobeconfirmed byfurther work Ocean climate Climatic and oceanographic factors seemed toexert great influence onthe variability inabundance of stocks of Atlantic salmon onthe northern coast of Iceland Astudy demonstrated coherence inyield of salmon stocks onthe north coast of Iceland where stocks tend tofluctuate together asifcontrolled byacommon external marine factor Several periods of lowabundance have been identified inthat area usually related toadverse marine conditions Periods of lowabundance occurred during periods of the dominance of the East Greenland current asopposed tothe Gulf stream innorthern Icelandic waters 51



Marine growth Observations inIceland have indicated adirect relationship between the abundance of salmon and the abundance of prey species such ascapelin Itseems likely that such factors could also berelated togrowth of salmon There isanindication that reduction inmarine growth may beassociated with areduction insurvival The return rate for amonitored stock inNorth America was significantly correlated toonly the winter growth period suggesting that annual recruitment isdetermined during the winter of the ftrst year at sea This observation isconsistent with those made for other monitored North American stocks identifying the winter period ascritical tosurvival The size of lSWsalmon inthe West Greenland ftshery has shown adeclining trend from the early sixties tothe present Figure 1342similar trends noted for length This may beindicative of reduced marine survival of those ftsh Comparison of stock abundance and mean length Figures 1343and 1344at West Greenland indicates asignificant relationship between the two for European stocks which indicates that the size of ftsh may berelated tosurvival and abundance Marine habitat The areas of suitable post smolt marine habitat has been declining inrecent years inareas of the Atlantic Ocean Toassess the potential effects of decreasing suitable winter habitat onNorth American stocks atime series of catch and the ftrst principal component scores of habitat were compared Figure 1345This relationship suggests that the winter period iscritical tothe survival and production of North American stocks Asimilar comparison was made for European stocks Figure 1346Insummary the available evidence suggests that the size and numbers of returning adult salmon are influenced bysmolt condition factor growth during the marine phase and factors affecting the marine environment and the available habitat The strong correlations between marine survival and the above factors donot necessarily imply cause and effect 14Production of Farmed Salmon The reported production of farmed salmon was 220 862 t101992 Total farm production was more than 55times the nominal wild catch Year Production 1987 68Production 000 t1988 1989 1990 1991 111 174 229 237 1992 221 15Compilation of Tag Releases and Fin Clip Data for 1992 Inexcess of 184million microtags CWTs and 033million external tags were applied toAtlantic salmon released in1992 Inaddition 232million salmon were 52



finclipped 223million with adipose finclip only Thus more than 449million marked fish were released 16Recommendations 1ACFM recommends that broadly based studies should beinplace onDevelopment of stock identification methodologies Stock recruitment relationships forecast models and models tostudy stock complexes The survival and growth patterns instock complexes inthe North Atlantic 2ACFM recommends that the Working Group should now focus onquestions based oninvestigations relevant tomethodologies causal mechanisms of stock dynamics conservation and man induced threats towild salmon stocks Examples of generic questions for which answers might bedeveloped inthe 1990s include iAdvise ontarget and critical spawning levels for Atlantic salmon stocks of the North Atlantic iiEvaluate biological and environmental variables which provide interpretation of trends of salmon abundance inthe North Atlantic Hi Evaluate recent changes inthe abundance of wild farmed and ranched salmon at large and where possible indicate the impacts that these fish may have onthe abundance of wild stocks ivDocument grilsification describe potential mechanisms and assess the impact that grilsification may have onstock abundance and future spawning requirements 3ACFM recommends iThat astudy group should meet toupdate techniques toidentify the impact of ranched fish onwild stocks and assess recent laboratory based and behavioural research iiThat aworkshop beconvened toconsider available stock and recruit data methodologies and where possible their standardization for the development of target egg and adult spawner requirements 53



2INFORMATION OF INTEREST TOTHE NORTH EAST ATLANTIC COMMISSION 21Description of the Fisheries at Faroes 211Gear and effort There was nocommercial fishery inthe Faroes during the 1991 1992 salmon season due tothe buy out of the Faroes quota byvarious interested parties for the years 1991 1993 Only one research vessel operated during the fishing season under the direction of the Faroes Fisheries Laboratory The gear inuse did not change in1992 Atotal of 52sets was fished bythis vessel during 6trips inthe 199111992 season 212Catches and discards No commercial fishery took place in199111992 Catches for research purposes inthe 199111992 season were 31tand the preliminary catch for the calendar year 1992 was 231Atotal of 8464 fish was caught of which 782 were less than the permitted 60cmtotal length The discard rate from the catch ranged from 25to157and the overall estimate was 88Catch tYear Catch Season Catch 1987 576 1986 1987 539 1988 243 1987 1988 208 1989 364 1988 1989 309 1990 315 1989 1990 364 1991 951990 1991 202 19921 23199111992 311Research vessel 213Catch per unit effort The CPUE onthe research vessel inthe first part of the season was very high and asin1988 1989 itremained high during February and March and dropped off inApril 214Composition of the catch Recent observations have shown that escaped reared fish are numerous incatches inthe Faroes area As apart of the sampling programme of Atlantic salmon inthe long line research fishery at Faroes fish were examined inorder toestimate the occurrence of reared salmon inthe fishery Recent observations are presented inthe text table below 54



Season Time N1989 1990 Feb 1990 73441990 1991 Dec 1990 99421991119921 Dec 1991 119 36Feb 1992 158 48Mar 1992 7925Apr 1992 9828IResearch vessel The methodology used todiscriminate between wild and reared fish tends tounderestimate the proportion of reared fish inparticular those which escaped at the freshwater stage or at anearly marine stage Wild fish were significantly larger and of older sea age than the reared fish However when compared within sea age groups reared ISWfish were significantly larger than wild ISWfish whereas among the 2SW and 3SW groups the wild fish were larger 215Origin of the catch Coded wire tags CWT were recovered principally from Irish salmon originating from Shannon River hatchery releases Individual tags were also recovered from 3rivers inUKEngland and Wales and 2rivers inScotland One French origin tag was recovered this isthe first French microtag recovery although Carlin tags have been recovered inthe past The number of external tags recovered from fish tagged inNorway and Sweden was lower than inprevious years 216Exploitation rates inthe Faroes fishery Exploitation rates in199111992 after the cessation of the commercial fishery were below 5for all stocks This was considerably lower than the average for the preceding five year period The exploitation onthe Norwegian Drammen and Imsa hatchery 2SW fish decreased from anaverage of 21and 23to2and 1respectively Exploitation Season 868787888889899090919192Drammen 363645132Imsa w13535134Imsa h28211015361NEsk 600020Lagan 09132118355



22Description of Homewater Fisheries 221Gear and effort There were noreported changes inthe fishing methods and gear used in1992 for any countries Long term changes ineffort were examined for selected gears The data available from France Norway UKEngland and Wales UKNIreland and UKScotland all indicate adecrease inthe numbers of gear units used InNorway the decrease has been particularly marked with the closure of the drift net fishery in1989 InIreland effort incommercial fisheries appears tohave decreased while rod licences increased Itmust beemphasized that these data cannot beused toestimate CPUE and may not becomparable between countries 222Origin of the catch Table 2221indicates the origin of the catch ineach country based onrecoveries of tags over anumber of years Itmust benoted that the table may reflect the relative size of the national catches and does not imply the proportion of the stock from agiven country which istaken inanother country scatches The first text table inSection 223shows the estimated contributions of ranched and farmed fish tonational catches in1992 Ranching iscarried out onalarge scale byIceland Ranched fish comprised 76of the total catch in1991 and 70in1992 Inaddition 14tin1991 and 24tin1992 of the Swedish catch were made upof fish which had been released but were not expected tocontribute towild spawning populations Farmed fish make asignificant contribution tothe catches of Norway Faroes and UKScotland The proportion of farmed fish inNorwegian catches has remained relatively stable inthe period 1989 1992 The proportion of farmed fish infreshwater catches ismuch lower than incatches at sea because farmed fish enter freshwater later than wild fish While farmed fish are present inmost fisheries except Russia and France the exact contribution isnot known Levels of between 7and 20farmed fish have been reported from some catches inregional fisheries coastal and estuarine inIreland Inmost other countries farmed fish are thought toform only avery minor or negligible part of the catch 223Exploitation rates Acomparison of exploitation rates for different stocks does not show any obvious similarities except that hatchery stocks are often more heavily exploited than wild stocks This isthe case even when wild and reared fish originate from the same stock asisthe case for the River Bush and River Imsa stocks see second text table inSection 223The levels of exploitation in1992 seemed tobeabout average inmost cases except for the Russian River Ponoy where the exploitation was reduced In1991 and 1992 56



itwas decided toreduce the exploitation rate inthe River Ponoy inorder toincrease spawning stocks and make more fish available for the developing recreational fishery Anillegal fishery of considerable magnitude occurs inmany of the Russian rivers The illegal fishery was estimated tocatch 15of the spawning stock inRiver Varzuga 25inRiver Pechora and 26inRiver Umba There isnoclear sign that the illegal fishery ischanging insize from year toyear 57



Preliminary 1992 homewater fishery HIWexploitation rates incom parison toaverage exploitation rates 1SW 2SW All ages Location River HW1992 1992 1992 average average average Iceland Ellidar W4841Ireland Burrishoole H6873Norway Drammen H565151Norway Imsa W57587677Norway Imsa H67669183Russia Ponoy W1148Russia Kola W7781Russia Tuloma W4549Sweden Lagan H7381100 84UKEngl Wales Itchen net 917UKEngl Wales Itchen rod 2742UKEngl Wales Test rod 2531UKNIreland Bush W56683243UKNIreland Bush H74787569UKScotland NEsk 28282730Wwild Hhatchery 224Effects of recent management measures inNorway The impact of the recent management measures oncatches inNorwegian home waters in1989 92isshown below Catch t1986 1987 1988 1989 1990 1991 1992 Drift 795 552 527 0000Other 497 461 314 488 514 470 427 Freshwater 306 372 235 417 416 407 423 Proportion in19272246454650freshwater Itislikely that the ban ondrift netting in1989 has resulted inalarger number of salmon being available toother marine homewater fisheries The additional regulations inthese fisheries has probably resulted inasubstantial increase infreshwater escapement suggested byincreased catches infreshwater despite the fact that 58



freshwater fisheries also have been regulated byextending the annual closed time and that fishing for salmon has been totally banned inseveral rivers The frequency of net marked salmon entering ariver will also give information about changes innetting effort onthe migration route Inall except one river the proportion of net marked salmon recorded in1990 1992 was much lower than unweighted means during the period 1978 1988 The reduced proportion of net marked fish may beaccounted for bythe management measures introduced inthe Norwegian homewater fishery in1989 The salmon fishery onthe Norwegian coast intercepts stocks from Sweden Finland and Russia ontheir way back totheir home rivers Exploitation inNorway onISWfish tagged assmolts inthe River Lagan Sweden in1989 1990 1991 and 1992 was lower average 1than in1985 1988 average 7Itisconcluded that the regulations introduced inthe Norwegian homewater fishery in1989 benefited Swedish west coast stocks Catch per angler season and catch per angler day inthe Tana River Finland has shown asignificant increase inthe period 1989 1992 compared to1985 1988 thus suggesting adirect benefit toFinnish stocks The escapement into 3Russian rivers Kola Ponoy and Zap Litca showed asignificant increase during the period 1989 1992 compared to1985 1988 Insummary the Norwegian management measures have resulted iniasignificant decrease inthe homewater exploitation rates insome Norwegian index river stocks iiasignificant increase infreshwater catches inNorway iii asignificant increase inCPUE inFinland ivasignificant decrease ininterception of Swedish tagged fish vasignificant increase inescapement into 3Russian rivers 23By catch and Mortality of Salmon inNon directed Fisheries The landing of salmon caught infisheries targeting other species isillegal inmost countries inthe North East Atlantic Commission area except France where itisauthorized and Sweden where landing isallowed during the regular fishing season Insome of the countries where the bycatch cannot belanded legally and inFrance where they are not consistently requested these catches are included inthe estimates of unreported catches By catch inshore based gillnets purse seines and pelagic trawls isconsidered tobenegligible and this issupported byinformation from research vessel cruises InIceland the authorities are currently negotiating the closure inJune and July of the fishery for male small lump suckers inorder toprotect salmon InNorway fishing experiments with mackerel gill nets showed arelatively high catch efficiency also for small salmon ACFM noted areport from NASCa inwhich information was given onthe incidental catch of salmon inapelagic trawl fishery for mackerel and horse mackerel during June toAugust 1991 ininternational waters close tothe Norwegian EEZ Itwas not possible with the information available todetermine whether such catches are regular occurrences 59



24Indicators of Trends inAbundance of Salmon inthe North East Atlantic Several biological and physical indicators can potentially beused topredict the abundance of salmon stocks insubsequent years Most common are population esti mates conducted at various points inthe salmon slifecycle both infresh and salt water Freshwater assessments Biological indices used infreshwater include catches run or escapement counts spawning targets estimates of egg fryor parr abundance aswell assmolt counts These methods tend tobeless costly than marine assessments and have thus been used tosome extent inall countries bordering the North Atlantic These methods give good estimates of the utilization of the rearing capacity inindividual rivers and smolt counts can insome cases beagood indicator of grilse and salmon abundance insubsequent years Marine assessments Methods used topredict salmon abundance through assessments during the marine phase include test fishing at various stages acoustic surveys and prediction of non maturing lSWsalmon from returning lSWsalmon inhome waters Insome cases oceanographic and meteorological factors aswell asthe abundance of prey and possibly predatory species could beused toimprove predictive ability Ithas been noted that good salmon years incertain parts of Iceland seem tocoincide with high catches inthe capelin fishery Acoustic assessments Acoustic methods have been used toestimate the abundance of pelagic fish for decades Some difficulties have been encountered inestimating salmon abundance with these methods asthe salmon feed close tothe surface and are widely dispersed Forecasts of salmon abundance from 1SWreturns The abundance of lSWfish can potentially beused asarough predictor of the abundance of 2SW salmon inthe following year The method was first used inthe Pacific topredict sockeye salmon abundance from the returns of jacks lSWmales the previous year Run reconstruction models have inthe past indicated that age of maturity isone of the more stable biological parameters insalmon 25Effects of the NASCO Tag Return Incentive Scheme No quantitative analyses of the effects of the scheme have been carried out The main reasons are the small numbers of external tags used and insufficient awareness of fishermen about the NASCa lottery inmost participating countries 60



26Effects of the Cessation of Fishing Activity at Faroes The predicted increase inthe numbers of fish returning tohomewaters in1992 asadirect result of cessation of fishing activities at Faroes would beapproximately Wild ISWWild 2SW Farmed 3400 34400 22000 These fish will probably have contributed tohomewater fisheries inmost salmon producing countries inthe north east Atlantic However itisunlikely that itwill bepossible todemonstrate asignificant change incatches after asingle year The majority perhaps 6080of the wild fish caught at Faroes are thought tooriginate from Scandinavian Finnish and Russian stocks and thus the greatest impact should beseen inthe fisheries of these countries These increased catches would therefore have represented the following proportions of the recorded homewater catches Wild ISWWild 2SW Farmed 16131022Such small increases over the entire north east Atlantic area but affecting mainly Scandinavian Finnish and Russian stocks have been within the annual variation of catches inthese countries and will not represent astatistically significant increase The cessation of fishing would have the expected effect of reducing exploitation at Faroes toabout 10of levels inthe previous three seasons For stocks with sufficient tag returns the exploitation observed inthe 1991 92season was significantly lower than inprevious seasons 3INFORMATION OF INTEREST TOTHE WEST GREENLAND COMMISSION 31Description of the Fishery at West Greenland 1992 In1992 the fishery at West Greenland NAPO Sub area 1was opened on1August and ended inNovember although the official closing date was 31December The total nominal catch was 237 twhich is235 tless than in1991 when the total landings were 472 1Quota and catch tYear 1987 1988 1989 1990 1991 1992 Quota 935 900 924 840 Catch 966 893 337 274 472 2371 1Preliminary No TAC was set for 1992 but the decision was toobserve the landings after the first fourteen days of the fishery and inthe event of these being high compared to61



previous years aTAC would beimplemented Because of small landings aTAC was never put into force The nominal landings during the fIrst fourteen days 1990 1992 intonnes First seven First fourteen days days 260 711 465 735 470 766 105 192 1758204 361 509 848 439 737 219 337 131 219 1238115 208 3660Year 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 Dates 0114Aug 1528Aug 25Aug 07Sep 1023Aug 1023Aug 0114Aug 1528Aug 25Aug 07Sep 25Aug 07Sep 1831Aug 0114Aug 0518Aug 0114Aug 311Composition and origin of the catch 1992 Commercial catches in1992 were composed of 54North American 95CL 5750and 46European 95CL 5043Analternative estimate of the overall proportion of North American and European origin salmon for the years 1982 1992 was derived byweighting NAPO Division samples bycatch innumbers Information from the nearest NAPO Division was applied todivisions with nosamples The table below gives the results 62



Weighted bycatch inof all numbers samples Year NAEUWt Wt NAEUtt1982 574362381983 406040601984 544650501985 475350501986 59537 41423 57431987 59556 41411 59411988 42349 58544 43571989 55179 45158 56441990 78213 226275251991 63290 37183 65351992 45108 55129 5446ACFM isconcerned about the lack of asuitable test sample of scales of known origin salmon for the discriminant analysis In1992 the estimated number of fish caught was 38500 from North America and 46800 from Europe for atotal of 85300 Anestimate of the number of Maine origin salmon harvested at West Greenland in1992 using the proportional harvest method was 1950 fish The incidence of reared Atlantic salmon inthe catches at West Greenland was examined from scales taken from salmon sampled inthe 1991 fishery Reared salmon were observed invery lowfrequency 11Anadditional 26of the number of fish examined could not beaccurately classified although they showed similar scale characteristics tofish which had been released assmolts from hatcheries 312Biological characteristics of the harvest As previously observed North American ISWsalmon were significantly shorter and lighter than their European counterparts both overall and onanindividual NAPO Division basis Two sea winter salmon of North American origin were not different inlength but were lighter than European origin salmon both overall and between NAPO Divisions at the 5level of significance The sea age composition in1992 of 944ISW55MSW and 02previous spawners indicated that there were proportionately fewer ISWsalmon and more MSW salmon than in1991 63



313Historical data ontag returns and harvest estimates The Carlin tag based harvest estimates of ISWMaine origin salmon for the 1991 fishery totalled 1871 fish Carlin harvest estimate of Maine origin salmon Year 1986 1987 1988 Harvest 2035 2087 2309 1989 3797 1990 1525 1991 1871 The CWT harvest estimate for Maine salmon in1991 was 1707 fish Carlin harvest estimate of Maine origin salmon Year 1987 1988 1989 Harvest 5571 3882 2857 1990 2037 1991 1707 The proportional harvest method provides estimates of harvest significantly higher than the CWT method inrecent years Figure 3131As escapees from North American aquaculture facilities could increase the estimate provided bythe proportional method ACFM recommends further investigation of the possible explana tion of the discrepancy between the two methods 32Description of Homewater Fisheries Tagging experiments have demonstrated that almost all countries listed inthe national catch tables Table 111contribute salmon tothe West Greenland fishery However stocks from these countries contribute tothe fishery todiffering extents both because the proportion of MSW salmon inthe stocks varies and because of differences intheir migratory behaviour at sea For European salmon stocks the relative contributions have not been estimated precisely although MSW stocks from the UKIreland and France are thought tocontribute tothe fishery at ahigher rate than Scandinavian stocks Additional information onfisheries inthe north east Atlantic iscontained inSection 2For North American salmon stocks most of the salmon that contribute tothe West Greenland fishery are produced inrivers of eastern Canada with the balance originating from afewrivers inthe northeastern USAdditional information onthe fisheries inthe north west Atlantic isprovided inSection 433Stock Abundance and Exploitation at West Greenland Stock abundance and exploitation at West Greenland was estimated using the results of tagging experiments and the run reconstruction model for the North American stock complex The continental run reconstruction model provides arange of feasible exploitation rates and fractions of the population present inCanada and Greenland Inturn these exploitation rates provide anestimate of the total population abundance at West Greenland prior tothe fishery Of course the population at West Greenland 64



consists of both North American and European stocks Itshould beremembered that the pre fishery abundance estimator reconstructs the population bysumming 2SW returns and catches from fisheries onnon maturing ISWsalmon inCanada and Greenland and 2SW salmon inCanada This value represents the extant population and does not account for the fractions of the population present inagiven fishery Leavailability 331Continental run reconstruction model Exploitation rates at West Greenland have been variable showing marked dips in1983 84and 1989 and peaks in1981 821987 and 1991 but overall the time series iswithout trend Figure 3311The estimates of the exploitation rate at West Greenland are sensitive tothe value of FUFraction of population not available toeither the West Greenland or Canadian fishery used ifahigher value of FUischosen then asmaller proportion of the stock will beestimated tobeavailable tothe West Greenland fishery and the estimate of exploitation rate will beincreased The estimated abundance of stocks of all origins at West Greenland has declined fairly steadily from about 115million at the start of the period toonly 200 000 400 000 at the end Figure 3312The abundance of European and North American stocks has changed very much inline with each other although European stocks were more abundant at the beginning of the period but less abundant at the end Figure 3313332Exploitation of Maine USA stocks The extant exploitation rates for 1SWMaine origin salmon in1991 ranged between 61and 78and were the highest inthe time series The extant exploitation rate for 2SW fish was estimated tobeover 90for all combinations of parameters itwas also one of the highest recorded since 1967 The fishery area exploitation rates for USstocks in1991 inboth Canada and Greenland were among the highest estimated for any year since 1967 The exploitation rates for the Maine stock at West Greenland and inCanada are plotted with the results of the constraints model inFigure 3321For the constraints model the mid point between the minimum and maximum estimates isused For the estimates onthe Maine stock the results for PO1are used asthis isthe closest tothe values of Pfraction of extant population available tofishery inCanada derived from the Constraints model There isclose similarity between the estimates bythe two independent methods particularly since 1982 The results suggest that exploitation rates derived for Maine stocks donot deviate markedly from the overall magnitude and temporal pattern of exploitation rates for the aggregate North American stock complex 333Numerical contributions of salmon stocks tothe fishery and exploitation of individual stocks Amaximum likelihood approach toestimate the relative contribution of northern and southern components of the North American stock complex toWest Greenland was applied using river age data The results suggest that the proportion of northern stocks at Greenland has declined greatly since 1974 Figure 3331Analysis of the overall 65



catches Figure 3332of the stock complexes suggests that both groups have declined inabundance 334Relative importance tostocks of regulatory measures inthe fishery and homewaters Since the early 1970s both Canada and Greenland have imposed avariety of management measures designed toreduce fishing mortality onstocks Greenland excluded foreign vessels in1976 and reduced itsquota in1984 from 1190 tto870 tIn1984 Canada introduced aseries of reductions infishing effort including license buy out programs season and regional closures and quota restrictions These efforts culminated in1992 with amoratorium oncommercial fisheries ininsular Newfoundland alicence buy back programme and the imposition of quotas onrecreational fisheries Inspite of these changes population abundance of the MSW component of the stock has continued todecline Estimates of pre fishery abundance and numerous other indicators of stock status reveal that the restrictive management measures inCanada and toalesser extent Greenland have coincided with aperiod of increasing marine mortality Inorder toassess what would have happened without such regulations ACFM considered the following three scenarios toproject the effects of regulations onreturning 2SW salmon 1What ifthe quota at West Greenland had remained at 1190 t2What ifCanada had not restricted fishing effort inthe Newfoundland Labrador commercial fishery 3What would bethe combined effects of 1and 2Scenario 1Effects of 1190 tGreenland Quota Projected effects of a1190 tGreenland quota are shown inFigure 3341As the quota was limiting oncatches only in1985 1988 the projected consequences suggest that about 50000 North American salmon were saved per year between 1985 1988 Similar numbers of European origin salmon would also have been saved but their subsequent fate cannot beevaluated Scenario 2Effects of effort reductions of the Newfoundland Labrador Commercial Fishery inCanada Results of this scenario Figure 3342show that the effort reductions have saved about 50000 salmon destined tohave been 2SW returns per year since 1985 and almost 60000 salmon in1992 Conversely without effort restrictions actual 2SW returns would have been reduced by50000 salmon per year 66



Scenario 3Cwnulative Effect of Quotas and Effort Reduction The penalty for ahigh quota and high effort Figure 3343suggests that anadditional 70000 2SW salmon anincrease of about 20000 salmon would have been harvested in1985 1988 The effects of both scenarios are not additive Overall the scenarios suggest that substantial savings of 2SW returns tohome river areas of North America have occurred asaresult of regulatory measures inthe Newfoundland Labrador commercial fishery Additional benefits tospawning populations would also have resulted from the prohibition onretention of large salmon inmost Canadian angling fisheries season and daily bag limit reductions for angling inQuebec Labrador and Maine closures of the Gaspe New Brunswick Nova Scotia and Prince Edward Island commercial fisheries and reduction inthe commercial fisheries of Quebec The benefits of the reduced quota are intermittent and related tothe availability of salmon at Greenland Substantial reductions inharvest occurred inGreenland between 1972 1976 asaresult of quota regulations this time period however cannot beassessed using this methodology Inyears when the stocks are lowafixed quota will result inincreased exploitation 335Relationship between the abundance of grilse and multi sea winter salmon inthe returns tohomewaters and itseffect onthe management of the fishery ACFM was unsure of the intent of this question thus three different responses were considered One response dealt with the utility of estimates of the population size of grilse returns tohomewaters inpredicting or forecasting the population size of 2SW salmon returning the following year The second response considered the effects of changing the grilse multi sea winter salmon ratio inthe spawning population onproduction of MSW salmon The third response considers how fisheries inhome waters can bemanipulated toaccount for differences inrelative abundances of grilse and multi sea winter salmon Application of grilse returns toforecast 2SW salmon returns Forecasts of 2SW salmon returns based onISWreturns have been used with varying success throughout North America and Europe Simple linear regression techniques have been tested for the rivers Tay and North Esk inScotland used with greater success inthe LaHave and the Liscomb rivers Nova Scotia and onvarious rivers inIceland Amultiple linear regression has been adopted onthe Saint John River New Brunswick toforecast MSW returns from data onnumbers and size of grilse returns Nonparametric approaches for forecasting MSW salmon from ISWreturns are being used for the Miramichi River Effects of changing the grilse multi sea winter salmon ratio inthe spawning population onproduction of MSW salmon Sea age at maturity isbelieved tobeinfluenced byboth genetics and environmental effects There isevidence that the progeny of grilse produce proportionately more salmon that mature asgrilse than progeny from 2SW salmon Ithas also been demonstrated both innature and inhusbandry settings that temperature and climate 67



can influence maturation Selective fishing has aninfluence onthe age of maturity of spawners which may have long term genetic effects ACFM was not aware of any studies that demonstrated that the increase inthe number of grilse spawners inariver has resulted inagenetic shift toearlier maturation or grilsification of the stock However concern was expressed that this may occur Manipulation of fisheries toaccount for differential abundance The abundance of grilse versus multi sea winter salmon inastock may bevariable Fishery managers may consider options toadjust the harvest pressure onaparticular sea age category needing additional protection Where these two sea age categories are mixed inafishery options may include achange ingear or prohibited retention When the grilse and MSW stocks are not mixed fisheries can beregulated byopening and closing seasons of the fisheries toreduce exploitation onaspecific sea age Examples of these possibilities were noted inCanada smanagement actions since 1984 toreduce exploitation onMSW salmon stocks 34Advice onCatch Levels at West Greenland Inprevious years ACFM was asked topropose and evaluate methods toestimate possible catch levels based upon maintaining adequate spawning biomass The aimof advice would betolimit catch toalevel that would facilitate achieving overall spawning escapement equivalent tothe sum of spawning targets inindividual North American and European rivers when the latter have been defined Toachieve the desired level of exploitation for agiven level of predicted abundance either aTAC could befixed or some form of effort limitation introduced Although advances have been made inour understanding of the population dynamics of Atlantic salmon and the exploitation occurring inthe fisheries the concerns about the implications of application of TACs tomixed stock fisheries are still relevant Inprinciple reductions incatches inmixed stock fisheries provided via anannually adjusted TAC would reduce mortality onthe population asawhole However benefits that might accrue toparticular stocks would bedifficult todemonstrate inthe same way that detriments toindividual stocks are difficult toidentify Effort limitation would intheory provide agreater range of options for management such asseason length restrictions regulating number of boats or licences or closed periods inthe fishery However itwas felt that the diversity of boat types and sizes and their large numbers would make effort limitation difficult inpractice particularly because noreliable data exist onthe relationship between effort and exploitation inthe fishery The advice for any given year isdependent onobtaining areliable predictor of the abundance of non maturing ISWabundance for North American stocks prior tothe start of the fishery inGreenland Prediction of this pre fishery abundance of ISWsalmon destined toreturn as2SW salmon isdifficult Such predictions have wide confidence intervals and itwould beprudent touse the lower range of predicted abundance levels for management decisions 68



341Estimating the pre fishery abundance of non maturing ISWsalmon at the time of the fishery The 1993 pre fishery abundance of non maturing ISWsalmon of North American origin the abundance relevant toISWfisheries inCanada and Greenland in1993 and the 2SW salmon fishery inCanada in1994 was forecasted using two main methods The first method involved the use of aunivariate time series model The second method was aregression model inwhich the independent variable was anestimate of overwintering habitat inthe Labrador Sea Overwintering habitat was defmed asaweighted sum of areal sea surface temperatures multiplied byaverage catch rates at each temperature Figure 3411The relationship between abundance and catch rate weighted habitat inMarch was found tobesignificant Figure 3412Forecasts of the pre fishery abundance for the 1993 fishery year were computed aspoint estimates based onthe mid point of historical ranges and asstatistical distributions or stochastic processes utilizing information onthe distribution of historical pre fishery abundances Inaddition aprovisional estimate of the 1992 pre fishery abundance Nl was also developed thus allowing forecasts tobemade for asingle year instead of two years ahead Figure 3413Estimates of 1993 pre fishery abundances are summarized inTable 3411and presented graphically inFigure 3414Regression forecasts are slightly higher than forecasts based onthe univariate time series model The inclusion of the Nl estimate has the effect of lowering both univariate and regression forecasts this reflects both the lowGreenland catch and the lowhabitat value for 1992 The use of stochastic forecast procedures also had the effect of lowering forecast values compared toestimates based onpre fishery midpoints This isdue toskewed yearly distributions of pre fishery abundance The stochastic regression forecast utilizing Nl isthe most robust forecast since itisthe technique based onour best biological understanding of the recruitment process and includes information about the statistical error structure of the datasets involved ACFM noted the annual fluctuations inthe estimates of abundance of salmon at West Greenland Figure 3312and examined the year toyear changes inthese values relative tothe overall mean Low ilLow i9High i2year inparentheses High il15This analysis indicated that most years when abundance was estimated tobelowiebelow the 17year mean were followed byyears when abundance was again lowand most years when abundance was high were followed byyears when abundance was again high In1990 and 1991 the values were the lowest inthe time series of pre fisheries abundance Thus some sort of qualitative assessment of the likely level of pre fishery abundance of ISWfish at Greenland for acurrent year could beobtained from knowledge of the preceding year sabundance estimate 69



342Development of amodel toset catch quotas inrelation tostock abundance Aworked example of amodel toset catch quotas inrelation tostock abundance with assessment of the probability of achieving adequate spawning biomass isdescribed Toachieve the spawning management goal apool of fish must beset aside prior tofishery allocation inorder tomeet spawning targets and allowing for natural mortality inthe intervening months between the fishery and spawning migration ACFM identified 193 306 fish asthe spawning target for the North American stock complex Thus 219 132 pre fishery abundance fish must bereserved 196 306 exp 0111toensure achievement of the target Given anagreed estimate of the total pre fishery abundance of non maturing North American stocks this abundance minus the spawning reserve isthe pool of fish available for harvest inall relevant fisheries Table 3421The pre fishery population isviewed asanextant population inthis context thus availability isunknown and not predicted The portion of the population inexcess of the spawning reserve isdivided between harvest inNorth America and Greenland From the number of pre fishery abundance fish designated for harvest inGreenland NA1SW the number of European origin pre fishery abundance fish that contribute tothe quota E1SW isestimated E1SW NA1SW PropNA NA1SW Where PropNA the proportion of the total number of ISWfish at West Greenland which isof North American origin The quota isthen computed byQuota NA1SW WTISWNA E1SW WT1SWE ACF Where E1SW the Greenland allocation of pre fishery European ISWsalmon WT1SWNA mean weight of North American ISWsalmon at Greenland WT1SWE mean weight of European 1SWsalmon at Greenland and ACF age correction factor toaccount for multi sea winter salmon inthe catch based ontotal weight of the catch divided bythe weight of ISWsalmon 70



The data necessary toperform the quota calculations are based onthe following forecasts Parameter Value PropNA WT1SWNA WT1SWE ACF 0540 2525 2660 1121 The fishery allocation toNorth America can beharvested inISWfisheries in1993 and or in2SW fisheries in1994 Itmust beremembered that natural mortality will reduce the numbers of fish tobeharvested in2SW fisheries from the number allocated from the pre fishery abundance This procedure can beexpressed graphically Allocation of extant pre fishery abundance salmon can bedetermined inrespect tothe advice onpre fishery abundance forecasts byselecting aforecast value of pre fishery abundance Figure 3421Translating vertically from this estimate level and observing where the line intersects the allocation curve pairs for various allocation schemes the allocation can beread onthe Yaxis Using the above formulation Greenland allocation levels were computed for each forecast over arange of pre fishery abundance values Table 3422and quota options ranging from 42to209 tonnes This catch advice ispredicated onallocation of the predicted abundance of salmon and provides noguidance onsalmon availability or fishing patterns Yet quotas of these magnitudes will beexpected tohave consequences onfishing mortality Toillustrate the exploitation at West Greenland was computed for arange of catch level using the results of the run reconstruction model topredict mean availability availability at West Greenland 1mean PFUO6These computations suggest itwould beimpossible tocatch more than 740 tdue toavailability and that catch between 300 and 400 twould result inexploitation rates of approximately 45or levels similar tothose observed inrecent years of the fishery based onresults of run reconstruction model Catch inthe range of options consistent with the catch advice described above would result inexploitation rates below 30Figure 3422343Assessment of risk of not achieving management objective of adequate spawning biomass InNorth America relationships between the amount of spawning and subsequent recruits have been identified insome Atlantic salmon populations with recruitment reaching amaximum at anintermediate level of spawning Consequently for salmon fisheries management practices can maximize recruitment byensuring that anoptimum number of salmon are allowed tospawn The further the spawning escapement isbelow the target egg deposition or biological level tomaintain optimal production and the longer this situation occurs even at rates only slightly below that level the greater the possibility exists of incurring the following risks some of which may cause irreversible damage tothe stock 71



1Accentuation of annual fluctuations inrun size and reduction inthe long term capability of the stock tosustain exploitation 2Increased susceptibility toextinction from genetic demographic or environmental catastrophes and consequent decreases inproductivity 3Permanent change indemographic characteristics of the spawning population and 4Possible replacement inthe ecosystem byother competing fish species of potentially less social and economic value The probability that the true stock abundance isgreater or lower than the value selected Figure 3421provides ameasure of the probability of reaching escapement targets assuming fishery allocations are exactly taken The probability levels associated with certain reference points can beclassified into broad categories termed risk neutral risk averse and risk prone The mean estimate of the forecast represents areference point at which there isa50chance that the true abundance islower than required toachieve the spawning target This level istermed the risk neutral forecast Likewise the forecast value at the 25th percentile or the value with a25chance that the abundance islower isthe risk averse forecast The forecast value at the 75th percentile or the value with a75chance that the abundance islower isthe risk prone forecast Ifarisk averse approach toprotecting returns tohome waters were tobeadopted for 1993 nocatches of potential 2SW salmon could bepermitted ineither Greenland or Canada Even ifthe risk neutral scenario were tobeadopted the catch allowances would besmall and would result ineither very lowallowable catches inGreenland or Canada or noallocation toone or other of the countries and asmall permitted catch inthe other Adoption of arisk prone approach ieassume the 75th percentile of the forecast of 363 000 fish would probably mean that the numbers of 2SW salmon returning toNorth American homewaters inthe year following the fishery would beinsufficient tomeet target spawning requirements Table 3421ACFM will employ arisk neutral approach inthe formulation of itsmanagement advice However the current status of the stocks should beconsidered inmanagement decisions Itmust also benoted that basing catch advice onestimated stock abundance of Canadian non maturing ISWfish may carry with itadditional risks of over exploiting particular stocks or stock complexes that are more vulnerable than the average for example because they have lower productivity This will have the effect of increasing the risks for certain stocks at all levels of catch while decreasing the risks for others The long term catch advice for the mixed stock fisheries should bebased upon the stock complexes that are most vulnerable 35By catch and mortality of salmon innon directed fisheries The only other fisheries likely tocatch salmon inWest Greenland are those where gill nets are set for arctic charr However these nets are set inthe fjords at atime of year 72



when salmon are either not present or invery lowabundance Itisthought that bycatches of salmon are of negligible proportions 36Effects of the NASCO Tag Return Incentive Scheme Adirect estimator of reporting rate inthe West Greenland fishery based oncomparison of Carlin and coded wire tag recoveries inWest Greenland for the period 1987 to1991 was evaluated Reporting rates inGreenland appear tohave increased appreciably in1989 tolevels 2to3times higher than evident in1987 and 1988 The lownumbers of Carlin tagged 2SW salmon returning toMaine rivers and the lownumbers recovered inGreenland result inhigh variability inthe reporting rate estimate Figure 361These data suggest that the NASCa lottery scheme increased the Carlin tag reporting rates inthe West Greenland fishery The resulting estimate had wide confidence intervals thus the rate could not beshown tobestatistically significant 4INFORMATION OF INTEREST TOTHE NORTH AMERICAN COMMISSION 41Description of the Fisheries inCanada The following were new management measures for commercial fisheries in1992 1A5year moratorium was implemented for the commercial fishery ininsular Newfoundland Fishing was permitted inLabrador Salmon Fishing Areas SFA 12and 14B Quotas inSFAs 2and 14B were reduced from those of 1991 by20tinSFA 2and 2tinSFA 14B SFA 1had anallowance of 80tthe same as1990 and 1991 anallowance isanestimate of expected catch and not alimitation onallowable harvest Monitoring of the quotas was conducted byFisheries Officers who were incontact with buyers and fishermen onaweekly or daily basis Avoluntary commercial salmon license buy back program was also implemented for fishermen inSFAs 214Fishermen were allowed toapply for the buy back until 31December 1992 2InQuebec commercial fishing quotas were reduced inarea Q7by52from 1809 to875 fish from 1991 commensurate with areduction inthe number of licences under abuy back program InQ8and Q9the quotas were reduced by26and 9respectively The following were new management measures for recreational fisheries in1992 1The seasonal bag limit for the recreational fishery of Newfoundland Labrador Nova Scotia and New Brunswick was reduced from 10to8fish SFAs 116and 1823InPrince Edward Island SFA 17the seasonal and daily limits were reduced from 10and 2to7and 1respectively Most rivers of the inner Bay of Fundy SFA 22and parts of SFA 23were not opened torecreational fishing for conservation reasons As inprevious years large salmon could be73



retained aspart of seasonal and daily limits only inLabrador SFAs 12and 14B and inQuebec 2Quotas for each SFA were introduced for the fIrst time tothe recreational fIsheries of Newfoundland and Labrador All rivers of each SFA were closed toretention of salmon after the quota ineach SFA was reached Some rivers of SFAs 1113and 14were managed byindividual river quotas 3There were minor changes inangling seasons relative toprevious years The total catch of Atlantic salmon inCanada was 470 tin1992 Catch was distributed between recreational 42native 7and commercial 51fIsheries Commercial catch and quotas bySFAare shown inthe text table below 1992 SFA 121314Q7 9Qll 1Allowance 2Not applicable Catch t20132 1773oQuota t801 180 13NA2 15Catches inthe Newfoundland commercial fIshery are given inthe text table below Newfoundland commercial fIshery Year 1987 1988 1989 1990 1991 1992 Catch t1485 972 867 618 454 1681 IPreliminary 411Composition and origin of the catch 1992 Only salmon of Canadian and USA origin were caught inCanada during 1992 Recaptures of tagged ISWsalmon of USA and Canadian origin occurred inthe Newfoundland and Labrador fisheries 412Historical data ontag returns and harvest estimates ACFM updated the time series of Carlin tag returns and harvest estimates of Maine origin ISWsalmon inNewfoundland and Labrador The total harvest of 1425 Maine origin salmon inthe 1991 fIshery was distributed primarily inSFAs 3and 4Year Harvest Carlin harvest Maine origin salmon 1986 1987 1988 1989 1990 552 580 393 1722 780 1991 1425 74



Comparative harvest estimates based onCWT and Carlin tag recoveries were calculated for the communities Statistical Sections and SFAs covered byport sampling The ratio of harvest estimation methods Carlin CWT was consistently less than 10for the Statistical Sections and SFAs where harvests occurred Previous comparisons of Carlin and coded wire tag harvest estimates generally indicated coded wire tag estimates were greater than Carlin estimates This reversal would beconsistent with the effect of Carlin tag reporting rates that are higher than the levels assumed inthe Carlin harvest model 42Description of Fisheries inUnited States of America The average exploitation rate 68oncombined age classes inthe Penobscot River for 1992 was lower than for 1991 115The reasons for the change in1992 were attributed tothe new management measure enacted reduction of season limit from 5to1and aconscious effort byPenobscot River anglers toreduce the harvest of salmon caught early inthe season The estimated number of salmon caught and released inMaine rivers exceeded the number caught and killed byamargin of 2143Description of Fisheries inFrance Islands of St Pierre and Miquelon The catch of salmon for the islands of St Pierre and Miquelon in1992 was 13tTable 111The most recent information onfishing effort isfor 1989 when there were 13professional and 37recreational fishermen fishing for salmon Tag returns from previous years indicate that salmon of Canadian and USA origin have been caught inthe fisheries of St Pierre and Miquelon 44Evaluate the Effects of Quota Management Measures and Closures Taken in1991 and 1992 inNewfoundland Labrador Commercial Fisheries 441Effects onCanadian stocks and fisheries 1991 Quota management measures The quantities of large and small salmon affected bythe early closure of the fisheries in1991 owing toquota management measures were evaluated byapplying the closure date ineach SFA in1991 tothe temporal distribution of the landings ineach SFA and year for 1984 1989 With respect tosmall salmon the estimated mean tonnage of salmon not caught was 21tabout 12600 fish while for large salmon itwas 9t2500 fish The estimated average numbers of small 12600 and large 2500 salmon not caught in1991 are about 70less than the estimated numbers not caught in1990 The quota had the greatest effect inreducing numbers of small salmon caught inSFAs 1011and 13while the largest reduction innumber of large salmon caught occurred inSFA 1175



1992 Commercial salmon fishery moratorium The only data available toevaluate the effects of the closure of the commercial fisheries were recreational catch statistics and the counts of salmon onseveral river systems The total recreational catch of small salmon 23127 retained uptothe date quotas were reached ineach of the SFAs 314A in1992 increased by113 over 1991 There was considerable variation inchanges incatches from 1992 to1991 and 1984 1989 among SFAs which may berelated tovariation in1commercial exploitation rates among stocks 2abundance of salmon among SFAs and 3exploitation rates inthe recreational fisheries among rivers and years The recreational quotas in1992 had the effect of eliminating angling catches inthe latter part of the season and dramatically reducing angling effort during the hook and release component of the fishery Insouthern Labrador SFAs 2and 14B where large salmon could beretained the early closure appeared tohave resulted inthe higher exploitation of large salmon over small fish due tothe early entry of large salmon tothe rivers Incomparison tothe 1984 1989 means the numbers of small salmon counted in1992 increased along the northeast and east coasts SFAs 45generally decreased along the south coast SFAs 9and 11with Northeast River SFA 10the exception and again increased inwest coast Newfoundland SFA 14A Figure 4411Except for Northeast Brook Trepassey counts of large salmon increased over 1991 Incomparison tothe 1984 1989 mean increases occurred for all rivers except Biscay Bay River and Northeast Brook Trepassey and Conne River These rivers are located along the south coast of insular Newfoundland Ifthe 1992 moratorium had been ineffect during 1984 1989 the estimated weight of salmon not caught per year would have been 403 tof small salmon 227 000 fish and 314 tof large salmon 78500 fish 442Effects onUSA stocks ACFM evaluated the effects of the 1991 quota regime onUSA stocks harvested inthe Newfoundland Labrador fishery bydetermining the percentage of Maine origin salmon that would not have been caught inprevious fisheries had the closing dates observed in1991 been inforce The small numbers of salmon harvested and the variability inthe percentage of harvest foregone makes itdifficult toevaluate the closure The mean percentage of ISWMaine origin salmon which would not have been caught inSFAs affected bythe quota during the period 1984 1989 ifthe 1991 closure date were inforce is16The effects of the 1992 moratorium can beestimated directly InSFAs 114a affected bythe moratorium nearly 100 Lesome bycatch inother gears will still occur of the harvest would beexpected tobeforegone The average harvest inthese SFAs during the period 1984 1989 was 763 salmon out of anaverage total harvest of 1144 fish per year Thus within this base period 67of the harvest of Maine origin salmon would have been foregone Asimilar percentage of harvests foregone would beexpected for Merrimack and Connecticut origin salmon 76



45By catch and mortality of salmon innon directed fisheries ACFM concluded that adult salmon appear tobecaught inlowfrequencies innon directed fisheries The tonnage appears tobenegligible relative tothe unreported catch insalmon gear Data were not available toestimate actual tonnage losses inbycatch fisheries Inthe North American Commission area landing of salmon bycatch isnot permitted Thus estimates of bycatch loss are partially addressed inthe estimates of unreported catches when these arise from illegal landings innon salmon gear 46Effects of the NASCa Tag Return Incentive Scheme Angler reporting rate inthe Gulf Region Canada Tag recovery rates for adult salmon inthe Miramichi 1971 751985 91and onthe Margaree 1987 92rivers were examined Though slight increases inrecovery rate were observed none of the increases were statistically significant Reporting rates for Maine tags Tag recoveries indistant fisheries were considered inrelation toestimated counts of tag returns toMaine rivers The results of the analysis suggest that the magnitude of the reporting rate change for tags recovered inCanada was less than the inherent variability inthe historical relationship between fishery and home waters recoveries 77



J00Table 111Nominal eaten Of ALMUN 0country InlOnnes rouna Tre nwelOIl I7OV I7JIvvUlvy vCanada East West Ireland Norway St pSweden UKUKUKOthers Year 5Den Faroes Finland France Grid Grid Iceland 134Russia MWCl EWScotland N1C1 2USA 6Total 1960 1636 60100 743 1659 1100 40283 1443 139 17204 1961 1583 127 127 707 1533 790 27232 1185 132 16444 1962 1719 244 125 1459 1935 710 45318 1738 356 18650 1963 1861 466 145 1458 1786 480 23325 1725 306 18576 1964 2069 1539 135 1617 2147 590 36307 1907 377 110725 1965 2116 861 133 1457 2000 590 40320 1593 281 19392 1966 2369 1370 106 1238 1791 570 36387 1595 287 19750 1967 2863 1601 146 1463 1980 883 25420 2117 449 111948 1968 2111 51127 162 1413 1514 827 20282 1578 312 1403 9755 1969 2202 72210 133 1730 1383 360 22377 1955 267 1893 11540 1970 2323 122146 195 1787 1171 448 20527 1392 297 1922 11241 1971 1992 2689 204 1639 1207 417 18426 1421 234 1471 10719 1972 1759 932342113 250 1804 1568 462 18442 1727 210 1486 10915 1973 2434 2850122341 256 1930 1726 772 23450 2006 182 27533 12746 1974 2539 2076131917 225 2128 1633 709 32383 1708 184 09373 11941 1975 2485 2876252030 266 2216 1537 811 26447 1621 164 17475 12209 1976 2506 4066911175 225 1561 1530 772 2520208 1019 113 08289 9536 1977 2545 40591961420 230 1372 1488 497 10345 1160 110 24192 9495 1978 1545 3737208984 291 1230 1050 476 10349 1323 148 41138 7650 1979 1287 119 261011395 225 1097 1831 455 12261 1076 9925193 8089 1980 2680 536 343011194 249 947 1830 664 17360 1134 122 55277 10080 1981 2437 1025 442011264 163 685 1656 463 26493 1233 101 6313 9929 1982 1798 865 542011077 147 993 1348 354 25286 1092 132 64437 8634 1983 1424 678 57161310 198 1656 1550 507 328429 1221 187 13466 8731 1984 1112 628 44251297 159 829 1623 593 340345 1013 7822101 6892 1985 1133 566 49227864 217 1595 1561 659 345361 913 98218095 1986 1559 530 382819960 310 1730 1598 608 2554430 1271 109 199248 1987 1784 576 49271966 222 1239 1385 564 247302 922 56128142 1988 1311 243 34324893 396 1874 1076 419 240395 882 114 097716 1989 1139 364 52141337 278 1079 905 359 229296 895 142 175893 1990 911 13315 59151274 426 586 930 315 233338 624 94244937 1991 711 339569134472 505 404 876 215 138200 462 55084124 1992 470 102378205237 590 630 850 161 1349195 525 151 073996 1Catch onRiver Foyle allocated 50Ireland and 50NIreland 2Not including angling catch mainly 1SW3Includes only those catches sold through dealers 4Belore 1966 sea trout and sea charr included 501total 5Includes estimates 01some local sales and prior to1984 bycatch 6Includes catches inNorwegian Sea byvessels from Denmark Sewden Germany Norway and Finland



Table 2221Origin of catches of salmon inhomewater fisheries based ontag recoveries Principal component of catch Consistant recoveries Rare tag recovery Catch byCountry Origin UKUKUKof stock Rus Fin Nor Swe Fr EWScot NlreIreRussia Finland Norway Sweden France UKEWUKScot UKNlreIreland Iceland Ice 79



Table 3411Summary of forecasting methods toestimate 1993 pre fishery abundance 00oDeterministic Stochastic Anal icalAooroach Parameter Model Model Univariate Time Series Inout Data Mid ranee of N1 200 simulated realizations 2year ahead forecasts based Mean Forecast 258000 250000 on1974 91estimates of pre Std Err of Estimate 131200 137000 fisherY abundance Acronym UFSUF Univariate Time Series Inout Data Mid rance of N1 oIus N1 200 simulated realizations 1year ahead forecasts based Mean Forecast 238000 235000 on1974 91pre fishery abundance Std Err of Estimate 126400 132000 and imouted value for 1992 Acronym UFN1 SUFN1 Regression of pre fishery abundance Inout Data Mid rance of N1vs habitat 200 simulated realizations estimates 1974 91vsmarine habitat indices Mean Forecast 275000 275000 Estimate for 1993 based onMarch 1993 Std Err of Estimate 146500 155000 habitat index Acronym RFSRF Regression of pre fishery abundance Inout Data Mid ranee of N1vs habitat olus N1 200 simulated realizations estimates 1974 91and imputed value for 1992 vsMean Forecast 257000 258000 marine habitat indices Estimate for 1993 based onStd Err of Estimate 143700 152000 March 1993 habitat index Acronym RFN1 SRFN1



Table 3421Pre fishery abundance levels from univariate and regression forecasts at probabilty levels between 25and 75Cumulative Density Forecast Function UFUFN1 SUF SUFN1 RFRFN1 SRF SRFN1 25153000 138000 157000 145000 170000 154000 168000 153000 30176000 160000 174000 165000 193000 177000 192000 176000 35198000 181000 197000 184000 215000 198000 214000 198000 40218000 200000 215000 201000 235000 218000 235000 218000 45238000 219000 233000 218000 255000 238000 255000 238000 50258000 238000 250000 235000 275000 257000 275000 258000 55277000 256000 268000 251000 294000 276000 295000 277000 60297000 275000 285000 268000 314000 295000 316000 297000 65318000 294000 303000 286000 335000 315000 337000 318000 70339000 315000 323000 304000 356000 336000 359000 339000 75363000 337000 344000 324000 380000 359000 383000 363000 81



Table 3422Ouota ntonnes options at West Greenland based onunivariate and regression forecasts of fishery abundance Greenland proportion refers tofraction of harvestable surplus allocated tothe Greenland fishery Probabity level assocated with pre fishery abundance levels dbbldfderive from oro aItvensitv unctIon Greenland Probability Forecast Pronortion Level UFUFN1 SUF SUFN1 RFRFN1 SRF SRFN1 125000000003000000000350000000040000085085045101 0740193 101 193 101 50209 101 166 85300 203 300 209 55311 198 262 171 402 305 407 311 60418 300 354 262 510 407 520 418 65531 402 450 359 622 515 633 531 70644 515 558 456 735 628 751 644 75773 633 671 563 864 751 880 773 0825000000003000000000350000000040000068068045810600154 81154 8150167 81133 68240 163 240 167 55249 158 210 137 322 244 326 249 60335 240 283 210 408 326 416 335 65425 322 360 287 498 412 506 425 70515 412 446 365 588 502 601 515 75618 506 536 451 691 601 704 618 0625000000003000000000350000000040000051051045610450116 61116 6150125 619951180 122 180 125 55186 119 157 103 241 183 244 186 60251 180 212 157 306 244 312 251 65319 241 270 215 373 309 380 319 70386 309 335 273 441 377 451 386 75464 380 402 338 518 451 528 464 05250000000030000000003500000000400000430430455103709651965150104 518343150 102 150 104 55155 99131 86201 153 204 155 60209 150 177 131 255 204 260 209 65265 201 225 180 311 257 317 265 70322 257 279 228 368 314 376 322 75386 317 335 282 432 376 440 386 0425000000003000000000350000000040000034034045410300n4177415083416634120 81120 8355124 79105 68161 122 163 124 60167 120 142 105 204 163 208 167 65212 161 180 144 249 206 253 212 70258 206 223 182 294 251 300 258 75309 253 268 225 346 300 352 309 0225000000003000000000350000000040000017017045200150392039205042203317604160425562405234806181626084607152102 81104 8465106 809072124 103 127 106 70129 103 112 91147 126 150 129 75155 127 134 113 173 150 176 155 82



Figure 1311Percent survival of wild 1SWAtlantic salmon toFigure 1312Percent survival of hatchery origin 1SWAtlantic freshwaters for monitored European rivers salmon tohomewater areas for monitored European rivers OBurrishoole ejORBurrishoole fa20LRBush gRBush QRlmsa Rlmsa COECl RDrammen sRLag enJ0QaAo00ILusa1598s00Efij0f06100en00w040CO5Jcen2JfsQs0QL0Q0aQ1980 1982 1984 1986 1988 1990 1992 a1984 1986 1988 1990 Year Year



Figure 1321Recreational halVest of wild 2SW Atlantic salmon from Maine USA limited tothe Dennys EMachias Machias Narraguagus and Sheepscot rivers Figure 1322Estimated pre fishery abundance of 1SWnon maturing salmon of North American origin 350 IIII001Mid Range 3001 I900r 1Low Range 1tHigh Range 1A250 800 Ic00fE200 0g700 0tU0C3yr moving 0150 orage c000mtU00Ec111000Z0Ieo1970 1975 1980 Year 1985 1990 200 1975 1980 1985 Year 1990



Figure 1323Percent change in1992 egg deposition from 1987 1991 for specific rivers inSalmon Fishing Areas of Canada 00VI sBCD10a45599101113151618202123Q7 Salmon Fishing Area Figure 1324Estimated 2SW spawners inNorth America 1974 922520ooo15CDs0W101CDcEJZooMIN 0MAX 1975 1980 1985 Return Year 1990



Figure 1325Indices of smolt survival for Western North Atlantic salmon Top Wild smolts Canada Middle Hatchery smolts Canada Bottom Penobscot River hatchery smolts Data smoothed bythree year means 8s6enE4a22C3cCD2Coo01CI l1asE0c0ECDexcCDaI0Trinile IVv0Bec Scle liWArm tliIiVConne INEasl 0vAOoo oooOQO1i 0eLaHave 0Usoomb liSaint John 1975 1980 1985 1990 RC1SW0o2SW 00Jf00000oooeoe 0e0coo 00cr 001970 1975 1980 Year 1985 1990 Figure 1341Return rates for several North American stocks Astandardized return rates for same group of stocks BPenobscot Saint Johns Conn Union WArm Brk 08CDcaa6cJ4CDex20II2Nm1caexEJ0CDex11974 1976 1978 1980 1982 1984 1986 1988 Year



Figure 1342Annual mean weight of Atlantic salmon caught at West Greenland 1969 1992 104Cs0050003I00oNOI1h America NARegression Europe ERegression n000 00Ao000000J10oo8CJs0CD6Q5s000Qii1965 1970 1975 1980 1985 1990 1995 Year Figure 1343Relationship between estimated stock abundance and mean length of 1SW European origin salmon at West Greenland 1000 0800 ooCDoc600 cI0400 9CctU200 wo62O594 SEisI 166 7PO001 o0063646566676869Mean Length European Origin Salmon em0009000o



Figure 1344Relationship between estimated stock abundance and mean length of 1SWNAmerican origin salmon at Greenland 0000700 oooQocas0cJ0exsoc75 cCQEexZf0280Slist 167 OPO52ooQ0o00o009oo61626364Mean Length NAmerican Origin Salmon emFigure 1345Estimate of catch of North American stock complex Astandardized catch estimate firr xincipal component of winter habitat indices and January index 8coasNNANAGRE NAEstimate ANAEstimate Area of 4to8eHabitat PCl of Winter Indices Area of 4to8CHabit tlJanuary Index II81950 1960 1970 Year 1980 1990



Figure 1346Estimate of catch of European stock complex Astandardized catch estimates and first principal component of spring habitat indices B0socuU000N12IreNor Swe and Gre 1946 90IreNor Swe Scot and Gre 1952 90All 1960 90IIIArea of 7to13C Habitat PC1 of Spring Indices Catch 1946 901o1950 1960 1970 Year 1980 1990



Figure 3131Comparison of harvest estimates of Maine origin salmon at West Greenland 1987 92800 Figure 3311Minimum and maximum estimates of exploitation rates onnon maturing 1SWNorth American salmon at West Greenland 1974 91070o600 EJCfJ400 I0asEtO200n lJJJ1oProportional JCarlin ACWT gasasolS0a02f1f1987 1988 1989 1990 1991 1992 Year 0601eMinimum 0Maximum 001975 1980 1985 Year 1990



Figure 3312Minimum and maximum estimates of total stock abundance of Atlantic salmon at West Greenland 1974 91Figure 3313Minimum and maximum estimates of stock abundance of North American and European Atlantic salmon at West Greenland 1974 91100 180 en0o140 en00000B120 60cCd Cg100 Cd 0JC0J40ctoU000enenft2eMinimum 0Maximum o1975 1980 1985 1990 Year gdQQ0o1975 1980 NAmerica Minimum 0NAmerica Maximum oEurope Minimum o0Europe Maximun O000000000OQ4t o0o0yo0y61o0oW1fJ1985 1990 Year



Figure 3321Comparison of exploitation rates inCanada and Greenland asdetermined bytagging experiments with Maine stocks p01and bythe continental run reconstruction model CIS 0CIS sCIS CIS CDCIS aso0CIS 0axw000tvgCIS 2CDfo06CIS aso0j90axw00Estimated byTag Data from Maine Stocks 0Continental Run reconstruction Model 1975 1980 1985 1990 Year Figure 3331Proportional contribution of the northern North American stock complex tothe West Greenland fishery 1974 92soeo0e02a01001975 1980 1985 Fishery Year oo01990



Figure 3332Estimated catches of northern and southern North American stock complexes at West Greenland 1974 92200 160 j120 ooosoaso0VJ oFigure 3341Comparison of observed returns of 2SW salmon toNorth America and projected returns assuming that the Greenland quota had not been reduced from 11901 eNorthern Stocks 0Southern Stocks oV0iVv 1975 1980 1985 Fishery Year 1990 enoooencJDaCI100 1975 trObserved 2SW Returns Jfi7 Projected 2SW Returns 1980 1985 Year 1990



Figure 3342Comparison of observe returns of 2SW salmon toNorth America and projected returns assuming that Canada had not reduced fishing mortality from the average exploitation rate of 044in1974 77inthe Newfoundland Labrador fishery 1975 I1980 Figure 3343Comparison of observed returns of 2SW salmon toNorth America and projected returns based onthe combined effects of 1noreduction of the Greenland quota from 11901 and 2noreduction inexploitation inNfld Lab from 1974 77average of 044Observed 2SW Returns Ilifl Projected 2SW Returns 020enltt 40cJcCDaaCDa010enCICI1985 1990 1975 Year Observed 2SW Returns Ilifl Projected 2SW Returns 1980 1985 1990 Year



Figure 3411March index of overwintering habitat inthe Labrador Sea from 1970 93200 co0VI E180 xQ0cCU160 0rocr140 ro120 220 f000 o01970 1975 1980 1985 1990 1995 Year Figure 3412Pre fishery abundance and predicted values based onhabitat area inMarch ARelationship of pre fishery abundance onweighted habitat area inMarch BObselVed 0Predicted 400 300 200 1m1 1111111Year Boob0BrasCrJc000oCP01400 1600 1800 2000 2200 March Habitat Index millions o



001Figure 3413Estimates of pre fishery abundance of non maturing North American stock complex eng800 o1ucro0cJDlJE400 eniLI1la100 200 Figure 3414Univariate and regression forecasts of pre fishery abundance in1993 Dot centers indicate interquartile range of estimate cross center indicates interquatile range of point estimates for stochastic forecasts only 1976 1979 1982 1985 1988 1991 Year 400 ooo1Ucro0cJDlQcenuI1laPoint Estimate and Inter quartile Range Time Series Regression VIC vQuQuQuQuICQQQJCJC4JC1t VJJC1t it74t 7II4t



Figure 342Aprobability density function of pre fishery abundance onnon maturing stocks Panel Cillustrates the amount of uncertainty associated with the estimate of pre fishery abundance PFA in1993 The Yaxis gives the probability chance that PFA isgreater than any of the possible PFA values given onthe Xaxis For example there isa75chance that the true PFA isgreater than 153 000 but only a25chance that the true PFA isgreater than 363 000 The uncertainty inPFA implies that there will also beuncertainty inachieving the target spawning escapement level For reference the vertical line passing through each of the panels gives the number of PFA fish 219 132 needed toensure achievement of the target spawning escapement 196 306 However the risk tothe stock interms of long term productivity or other factors associated with not achieving this escapement isnot illustrated bythis figure InPanels Aand BThe pre fishery abundance level selected can beallocated with respect tothe porportional allocation at West Greenland and North America coe308eC200000i810EQQAGreenland Proportion 020406080100 coe8o0Ci 20B8C810EiNorth America Proportion 020406080100 d60c40jge20ao100 200 300 400 500 600 Pre Fishery Abundance 0005 97



Figure 3422Predicted exploitation versus Greenland catch levels based onanassumed pre fishery abundance level of 258 000 c08oprot06xW0m04u0Qa0210Catch above 7401 would beinfeasible at this abundance 100 80Points indicate catch and 60exploitation for different percent allocations of the maximum 40allcmable harvest toGreenland 2000o200 400 600 800 1000 Greenland Catch tonnes 98



Figure 4411Counts of small and large salmon from fishways and counting fences ininsular Newfoundland indicating 1992 returns asapercentage of 1984 89mean Figure 361Reporting rate estimates at West Greenland based oncomparison of Carlin and CWT recoveries 100000casa08asseOC060asa0c04oa0a02Pre Lottery Yesrs QLottery Yesrs 1987 1988 1989 1990 Harvest Year cas0mexexmE10oJ060cascoceJ20a1991 o20SFA 9SFA 10SFA 11IIIII1602SFA4 SFA5 IIIaiaISlOt
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CNL 93 50

DECISION OF THE COUNCIL

TO REQUEST SCIENTIFIC ADVICE FROM ICES

1 With respect to Atlantic salmon in each Commission area where relevant

a describe the events of the 1993 fisheries with respect to catches including
unreported catches gear effort composition and origin of the catch and rates

of exploitation
b describe the status of the stocks OCcurring in the Commission area and where

possible evaluate escapement against targets
c specify data deficiencies and research needs

2 Evaluate the following management measures on the stocks and fisheries occurring in

the respective Commission areas

a

I

quota management and closures implemented after 1991 In the Canadian

commercial salmon fisheries

the suspension of commercial fishing activity at Faroesb

3 With respect to the fishery in the West Greenland Commission area

a continue the development of the model used in providing advice on catch

quotas in relation to stock abundance
b estimate the pre fishery abundan e of non maturing 1SW salmon at the time

of the fishery
c provide catch options with an assessment of risks relative to the management

objective of achieving various levels of target spawning escapement
d describe which stocks make the greatest numerical contributions of salmon to

the fishery
e evaluate the relationship betwee spawning escapement and subsequent pre

fishery abundance I

4 Evaluate the abundance of fish farm escapees and sea ranched fish in fisheries and

rivers and the genetic disease and parasite ecological and environmental impacts of

these fish on the wild stocks and any impacts from current hatchery practices
I

5 Evaluate grilsification mechanisms and assess the impact that grilsification may have

on stock abundance and future spawning requirements
I

6 Evaluate evidence for recruitment overfishing occurring on Atlantic salmon

populations I
7 Evaluate the prospects of developing predictive models of annual migration and

distribution of Atlantic salmon stock complexes

8 Evaluate the results of the research programme at the Faroes

I

9 With respect to Atlantic salmon in the NAsca area provide a compilation of

microtag finclip and external tag releases by ICES Member Countries in 1993

I
I
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CNL 93 15

CATCH STATISTICS RETURNS BY THE PARTIES

1 The Official Catch Statistics for 1992 as submitted by the Parties are tabulated

overleaf Table 1 The figures for 1992 are provisional These catch statistics

rounded to the nearest tonne will be used to calculate the contributions to NASCO

for 1994 unless the Secretary is advised otherwise

2 Under Article 12 of the Convention the Secretary shall compile and disseminate

statistics and reports concerning salmon stocks subject to the Convention Table 2

presents catch statistics for the period 1960 1992 by Party to the NASCO Convention

3 Tables 1 and 2 are set out in the format for the presentation of catch statistics which

was agreed by the Council at its Fifth Annual Meeting A further more detailed

record of catch statistics during the period 1960 1992 is provided for information

only in paper CNL 93 16

Secretary
Edinburgh
12 May 1993
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oVI TABLE 1OFFICIAL CATCH STATISTICS PROVISIONAL PROVISIONAL 1992 CATCH ACCORDING TOSEA AGE CONFIRMED 1991 1992 CATCH CATCH TONNES TONNES ISWMSW TOTAL NOWT NOWT NOWT CANADA 470 179 291 470 711 DENMARK inrespect of 260 532 7Faroe Islands and Greenland FAROE ISLANDS 123168448 8464 95GREENLAND 237 437 7EUROPEAN ECONOMIC 1460 91139 3COMMUNITY FINLAND 7869ICELAND 590 149 700 34600 184 300 505 NORWAY 850 150 580 301 94624 549 245 204 850 877 RUSSIAN FEDERATION 161 34015 7712877 8446892 161 215 SWEDEN 499850 234656 2614506 4938UNITED STATES OF 075401139 06193 0708AMERICA 1Breakdown of the Faroese catch according tosea age isfor the 1991 92season catch of 31tonnes The Faroese fishery was subject toacompensation agreement in1991 and 1992



o0TABLE 2CATCHES OF ATLANTIC SALMON BYTHE PARTIES TOTHE NASCO CONVENTION CANADA DENMARK EEC FINLAND ICELAND NORWAY RUSSIAN SWEDEN USA FEDERATION 1960 1636 602683 100 1576 1100 4011961 1583 127 2331 127 1456 790 2711962 1719 244 3946 125 1838 710 4511963 1861 466 3889 145 1697 480 2311964 2069 1539 4283 135 2040 590 3611965 2116 861 3726 133 1900 590 4011966 2369 1338 3582 106 1823 570 3611967 2863 1600 4524 146 2058 883 2511968 2111 1167 3660 162 1752 827 150 11969 2202 2350 4428 133 2083 360 7611970 2323 2354 4099 195 1861 448 5211971 1992 2511 3804 204 1847 417 3511972 1759 2146 4221 32250 1976 462 3811973 2434 2402 4580 50256 2126 772 7331974 2539 1945 4416 76225 1973 709 5711975 2485 2086 4473 76266 1754 811 5621976 2506 1479 2910 66225 1530 772 4511977 2545 1652 3006 59230 1488 497 1021978 1545 1159 3070 37291 1050 476 1041979 1287 1694 2543 26225 1831 455 1231980 2680 2052 2593 34249 1830 664 1761981 2437 2602 2532 44163 1656 463 2661982 1798 2609 2523 83147 1348 354 2561983 1424 1433 3509 78198 1550 507 2811984 1112 997 2290 73159 1623 593 4021985 1133 1430 2989 49217 1561 659 4521986 1559 1490 3524 38330 1597 608 5321987 1784 1539 2593 49250 1385 559 4711988 1311 1136 2833 34412 1076 419 4011989 1139 701 2450 52277 905 359 2921990 912 542 1645 59426 930 316 3321991 711 533 1139 69505 877 215 3811992 470 260 1461 78590 850 161 491NOTES Inrespect of the Faroe Islands and Greenland 1The EEC catch consists of the sum of the catches of the present members of the Community for which data are available 2The catch for Denmark inrespect of the Faroe Islands and Greenland includes the catch for Greenland when itwas amember of the European Community and the catches upto1983 byDenmark 3Figures from 1986 onare the official catch returns toNASCO Figures to1986 are based ondata contained inthe ICES Working Group Reports 4The Faroese fishety was subject toacompensation agreement in1991 and 1992
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CNL 93 51

MINIMUM STANDARD FOR CATCH STATISTICS

1 At its Seventh Annual Meeting the Council agreed that the establishment of a

minimum standard for catch statistics was desirable Last year the Council considered

a draft minimum standard which had been prepared to assist in consultations with the

Parties There was support for this draft minimum standard and it was agreed that

following the incorporation of a section on fishing effort the Secretary should proceed
with consultations with the Parties

2 In accordance with this decision a revised draft minimum standard was circulated to

the Parties on 4 February requesting that any difficulties in meeting the standard be

submitted to the Secretary by 1 April with a view to adopting the minimum standard

at the Tenth Annual Meeting

3 Responses from the Parties have indicated that no major problems are anticipated in

meeting this minimum standard Comments made by the Parties have been

incorporated into the revised document attached Appendix 1 There is growing
interest in the practice of catch and release in recreational salmon fisheries and the

question of how to deal with this in the statistics has been raised It is proposed that

fish which are caught and immediately released to the water should not be included

4 The Council is asked to consider the revised version and to adopt it as a minimum

standard for salmon catch statistics in NASCa member countries

Secretary
Edinburgh
7 May 1993
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Appendix 1

MINIMUM STANDARD FOR CATCH STATISTICS

ADOPTED BY THE COUNCIL AT ITS TENTH ANNUAL MEETING

7 11 JUNE 1993 EDINBURGH UK

THE ATLANTIC SALMON CATCH STATISTICS OF THE PARTIES TO THE

NASCO CONVENTION SHOULD

include catches from all components of the salmon fisheries where these

catches are retained

include returns to ranching units

include both the number and weight of salmon

weight should be whole round weight or be converted to whole round

weight equivalent using appropriate conversion factors where fish are

landed gutted or gutted and glazed

be differentiated into sea age class or alternatively into grilse and multi

sea winter salmon

differentiate wherever possible between wild fish and fish which have

escaped from fish fanus

include salmon caught in non salmon gear where retention of fish caught
in this way is legal

information on fishing effort should wherever possible be obtained for

all components of the salmon fisheries

NOTE The Parties to the NASCO Convention also wish to

encourage studies to assess non catch fishing mortality in both salmon

directed and non directed gears in particular unreported catches

encourage measures to reduce the level of non catch fishing mortality in

particular unreported catches
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CNL 93 18

SUMMARY OF MICROTAG FINCLIP AND

EXTERNAL TAG RELEASES IN 1992

1 The Annual summary of the information on tagging programmes conducted by the

Parties in 1992 is attached as Table 1 In excess of 4 5 million fish were either tagged
or marked prior to release during 1992 of which 41 were microtagged 52 were

finclipped principally adipose clips 7 were tagged with external tags principally
Carlin tags and less than 1 were branded or dyemarked Approximately 2 million

fish bore auxiliary marks principally adipose clips used in conjunction with

microtagging Thus a total of almost 4 2 million adipose clipped fish were released

in 1992 of which approximately 18 million carried microtags Out of the total of 4 5

million marked fish released approximately 98 were of hatchery origin

2 Table 2 presents a comparison of the tagging programmes in 1991 and 1992 The

1992 figure of 4 5 million released marked fish is 21 higher than the number

released the previous year There was a 5 increase in the release of microtagged
fish and a 6 increase in the number of fish that were externally tagged The

increase overall however was due to a 43 increase in the number of fish that were

finclipped There was a small increase in the number of wild fish tagged in 1992

compared to 1991

Secretary
Edinburgh
13 May 1993
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TABLE 1SUMMARY OF 1992 TAG RELEASES BYPARTY MARKING METHOD PARTY ORIGIN AUXILIARY TAGS BRANDS FINCLIPS EXTERNAL DYEMARKS MARKS MICROTAGS TAGS ETC FINCLIPS ETC CANADA Hatchery 24265 56932 1621 735 65103 Wild 26214 10023 3730 26334 Mixed 2334 35TOTAL 50479 69289 1625 465 91472 EEC Hatchery 747 706 11603 13061 191 419 816 080 Wild 33045 5605 330 34519 TOTAL 780 751 17208 13061 191 749 850 599 FINLAND Hatchery Wild 9191TOTAL 9191ICELAND Hatchery 347 771 1493 347 771 Wild 5182 5182 TOTAL 352 953 1493 352 953 NORWAY Hatchery 34700 161 708 171 400 81500 Wild 5913 TOTAL 34700 167 621 171 400 81500 RUSSIAN Hatchery 2600 265 900 2600 FEDERATION Wild TOTAL 2600 265 900 2600 SWEDEN Hatchery 5720 28280 Wild 249 TOTAL 5969 28280 USA Hatchery 622 428 50023 50342 622 428 Wild 1193 471193 Mixed 52TOTAL 623 621 50122 50342 623 621 TOTAL Hatchery 1776 870 290 079 13061 2329 076 1935 482 Wild 65634 21928 4060 67319 Mixed 2386 35TOTAL 1842 504 314 393 13061 2333 136 2002 836 Either not differentiated into hatchery or wild fish or origin unknown 113



TABLE 2COMPARISON OF 1991 AND 1992 TAGGING PROGRAMMES 1991 1992 CHANGE MICROTAGS Hatchery 1693 225 1776 870 49Wild 66648 65634 15TOTAL 1759 873 1842 504 47EXTERNAL TAGS Hatchery 266 995 290 079 86Wild 20681 21928 60Mixed 9779 2386 756TOTAL 297 455 314 393 57BRANDS DYEMARKS Hatchery 29331 13061 555Wild 1380 TOTAL 30711 13061 575FINCLIPS Hatchery 1626 711 2329 076 432Wild 2744 4060 479TOTAL 1629 455 2333 136 432TOTAL HATCHERY 3616 262 4409 086 219WILD 91453 91622 02MIXED 9779 2386 756TOTAL 3717 494 4503 094 211114
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CNL 93 19

NAsca TAG RETURN INCENTIVE SCHEME

1 The NASCO Tag Return Incentive Scheme was established on a trial basis covering

tags returned in the four years 1989 1992 At its Ninth Annual Meeting the Council

accepted an offer from the US to fund the Scheme for an additional year covering tags

returned in 1993 In accordance with the Rules of the Scheme the participating Parties

were requested to provide by 1 Maya list of names and addresses of persons returning

eligible external tags during the year 1 January 31 December 1992 The country of

recapture of the tags was also requested in order that each tag could be allocated to

its appropriate Commission area

2 In 1993 a total of 1812 eligible tags were returned and entered into the draw for the

Grand Prize This is an increase over 1992 of 2 7 913 48 and 851 eligible tags

were entered into the draws in the North American Commission West Greenland

Commission and the North East Commission respectively The draw will be made by
the auditors to NASCO and in accordance with the Rules of the Scheme The winner

of the 2 500 prize will be announced by the President at the Tenth Annual Meeting
of the Council The winners of the prizes in each Commission area will be announced

by the Chairmen of the respective Commissions

3 The prizes awarded this year for tags returned during 1992 are the last in the initial

four year trial period However the Scheme will be funded by the US for an

additional year covering tags returned during 1993 Assessments by ICES suggest that

the Scheme has increased the reporting rate of Carlin tags in the West Greenland

fishery and concern was expressed about potential trends in reporting rates if it was

to stop In the North East Atlantic Commission area no quantitative analysis of the

effects of the Scheme was conducted There was evidence of a positive effect in

Finland In Scotland it is thought that reporting rates are close to 100 in the major
fisheries taking tagged fish In the North American Commission no statistically

significant changes were observed However in some cases only large increases in

reporting rates of about 50 would be statistically significant

4 The awards have generally received good coverage in the media In St Johns

Newfoundland where the Grand Prize was presented in 1992 good coverage in the

press and on local and national radio was obtained There was also good coverage for

the Commission prizes Over the last three years prizes have been awarded in all

participating countries and in most countries publicity for the Scheme has resulted

It would seem safe to assume that awareness of the Scheme and of the potential
benefits of returning tags has considerably increased since 1990 when the first awards

were announced The public relations aspects of the Scheme have been very positive
We have seen that it brings right to the river bank or to the fisherman s net an

awareness of the need to return tags so as to improve our knowledge of the salmon

5 On balance it would seem that the Scheme offers an inexpensive method both to

encourage tag returns and to give favourable publicity to the work of the Organization
If the Council wishes the Scheme to continue the Secretary might explore various
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options including sponsorship for continuing the Scheme The decision can bemade in1994 asthe Scheme has assured funding until then Secretary Edinburgh 14May 1993 117
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CNL 93 20

DATABASE OF SALMON RIVERS FLOWING INTO

THE NASCO CONVENTION AREA

1 At its Sixth Annual Meeting the Council decided to establish a database of all salmon

rivers flowing into the Convention area with an indication of their status A format

for provision of the information was agreed in 1990 Appendix 1 and the information

was requested from the Parties on 13 March 1991

2 Last year it was reported that a limited amount of information had been received and

that work on establishing the database had commenced To date returns have been

received from four Parties and this information has been incorporated into the

database While all four Parties responding to date have provided the basic

information requested river name location category and information on the cause of

loss of or threats to the salmon stocks additional information on the size of rivers

expressed as either catchment area or mean annual flow has been provided in some

cases

3 In total information for 921 rivers has now been included in the database and the

percentage of rivers in each category is illustrated in Figure 1 It can be seen that for

this limited sample about 69 of the rivers have been categorised as being not

threatened with loss However a total of 8 1 of the rivers have lost their natural

stock of salmon and a further 16 1 are considered to be threatened with loss For

these rivers the most commonly identified threats were deterioration of water quality
including acidification water regulation and abstraction diseases and parasites

introductions and transfers including escapes from fish farms high marine mortality
and over exploitation including illegal fishing It should however be stressed that

the information presented here is based on data for four Parties and may not therefore

be representative of the picture in the North Atlantic as a whole

4 At the Ninth Annual Meeting the President encouraged the Parties to provide the

relevant information to the Secretary as soon as possible so that work on this

important initiative may commence Once information has been received from all

Parties a comprehensive audit of all salmon rivers flowing into the North Atlantic will

be prepared Over a period of time this will help to record the progress made in

accordance with the Convention in conservation restoration and enhancement of

salmon stocks

Secretary
Edinburgh
13 April 1993
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NAsca Rivers Database Figure 1Proportion of Rivers inEach Category NThreatened With Loss 16100Restored 2600Maintained 1100Lost 8100Status Unknown 2900Not Threatened With Loss 69200Sample size 921



Appendix 1NASCO SALMON RIVERS DATABASE FORMAT FOR SUBMISSION OF INFORMATION CLASSIFICATION OF RIVERS Ariver isnamed asthe main stem of the system of rivers and tributaries at the point within the NASCO Convention area where itreaches the sea Atributary isdefined asany river or stream which does not flow directly into the sea but flows into ariver asdefined above CATEGORY 1LOST Rivers inwhich there isnonatural or maintained stock of salmon but which are known tohave contained salmon inthe past CATEGORY 2MAINTAINED Rivers inwhich there isnonatural stock of salmon which are known tohave contained salmon inthe past but inwhich asalmon stock isnow only maintained through human intervention CATEGORY 3RESTORED Rivers inwhich the natural stock of salmon isknown tohave been lost inthe past but inwhich there isnow aself sustaining stock of salmon asaresult of restoration efforts or natural recolonization CATEGORY 4THREATENED WITH LOSS Rivers inwhich there isathreat tothe natural stock of salmon which would lead toloss of the stock unless the factor scausing the threat isare removed CATEGORY 5NOT THREATENED WITH LOSS Rivers inwhich the natural salmon stocks are not considered tobethreatened with loss asdefined inCategory 4INFORMATION REQUIRED Aform for the return of information isattached For each river details of the river name itscategory and locational information latitude and longitude bearings for the point at which itenters the sea are requested Inaddition asection for other information has been included Itwould beuseful ifthe following information inparticular could beprovided ifavailable Category 1Category 2Information onthe cause and approximate date of the loss Information onthe cause and approximate date of the loss prior tothe stock being maintained Information onthe cause and approximate date of the loss prior torestoration Information onthe nature of the threat stothe salmon stock Details of any major losses known tohave occurred within these rivers egmajor tributaries lost tosalmon production Category 3Category 4Category 5122



Inthe case of Categories 4and 5itwould beuseful ifthose stocks which are considered tobeof particular conservation value could beidentified Inthe case of border and cross border rivers each Party should provide information 123



SALMON RIVERS DATABASE RETURN FORM NPARTY COUNTRY REGION STATE Category River Name Location Other Information Latitude Longitude
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CNL 93 23

ECONOMIC VALUE OF ATLANTIC SALMON

1 Previous reviews of the economic value of the Atlantic salmon have concluded thatit is a very valuable resource and that in addition to those facets of the value whichhave been economically assessed people are willing to pay to conserve and restore thesalmon for future generations even if they do not themselves intend to use itFurthermore the existence of communities which depend on salmon fishing can hardlybe given monetary value It was agreed that the Council should be kept informed of
economic assessments and since last year the results of two further studies have been
published

2 Boyle et al 1992 conducted an economic evaluation of Atlantic salmon fishing onthe Penobscot river They found that in 1989 the resident anglers spent an average116 f78 and non resident anglers spent on average 292 f195 in association withsalmon fishing on the Penobscot river The combined economic impact to Maine s
economy during 1989 was 234 506 fl56 300 although only the expenditure bynon residents could be considered as new money in Maine s economy The authorsestimated the overall annual economic benefit to be 335468 f223 650 The authorsalso evaluated two scenarios of potential management policy suspension of salmon
fishing for 5 years to allow the number of spawners to reach 6000 fish annually andincreased stocking rather than natural spawning to increase the number of adults
returning to 6000 fish annually The results indicated that anglers were likely to
oppose policies limiting salmon fishing and that anglers tended to be more concernedwith being able to fish than with the pure concept of restoring Atlantic salmon to its
natural habitat The authors considered that policies to limit harvest rather than effortwould be more acceptable to anglers

3 A recent review entitled Biological Diversity in Norway includes an economic
assessment of biological diversity including information concerning the Atlanticsalmon Anon 1992 It is stated that the value of a resource has traditionally been
measured as the gross value of the quantity of biomass that can be harvested Forsalmon trout and sea char this gross value was NOK 36 million f 33 millionHowever it was concluded that this is a poor measure of the value and other methodsof calculating the economic value are discussed A cost benefit analysis of liming theriver Audna is described in which the net present value for conserving Atlantic salmon
was estimated to be NOK 97 million f8 8 million based on a 20 year time horizonand 7 discount rate The authors concluded that there are good economic groundsfor such restoration work

4 These latest studies together with the information presented to the Council in 1991 and1992 have been summarised in Table 1 As previously reported a number of differenttechniques have been used in these economic assessments and comparisons betweenand even within countries are therefore difficult The lack of a standard technique isin some cases due to differences in ownership of the fisheries Nonetheless it is clearthat the Atlantic salmon is highly prized and highly valued both by users and non
users of the resource This value can be assessed as Society s willingness to payHowever many of the studies listed have assessed only the expenditure by salmon
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anglers iethe actual payment associated with the use of the resource and aswillingness topay must at least beequal toactual expenditure these estimates may greatly underestimate the true value Furthermore there are many facets tothe salmon svalue comprising user values both consumptive uses such asangling and non consumptive uses such asnon fishing tourists and non user values the value associated with having the option touse the resource inthe future option value the value associated with knowing the species exists existence value and the value associated with being able topass the resource ontofuture generations bequest motivation or conservation value Most assessments of economic value have been restricted touser values However where non user values have been assessed itisclear that these are high 2530of the user values and studies which fail totake these values into account may therefore seriously underestimate the true value of the resource Given the various assessments undertaken and their limitations itisonly possible tospeculate astothe true economic value of the resource inthe North Atlantic byscaling upfrom the results of national studies On this basis itwas speculated last year that the fisheries alone may beworth about 2billion 5Inshort economic studies continue todemonstrate the high value of the wild salmon resource not only tothe users but tothe population at large Inthe sphere of fisheries the Atlantic salmon isprobably unique inthat large numbers of people inall the North Atlantic countries derive pleasure from the existence of the wild stocks and feel that they symbolise that all iswell with the world Itmay bethat infuture difficult choices may have tobemade about the relations between wild and farmed salmon and itmight beuseful tolook at the value of the wild stocks incomparison tothe farmed production Secretary Edinburgh 29April 1993 127



TABLE 1SUMMARY OF ECONOMIC ASSESSMENTS OF ATLANTIC SALMON tv00COUNTRY YEAR ECONOMIC VALUE DESCRIPTION OF ASSESSMENT AUTHORITY CANADA 1985 19million 28million Expendiwre onrecreational salmon fishing inCanada Tuomi 1987 1985 122 million 33million Investment inmajor durables and property inconjunction with salmon fishing Tuomi 1987 1985 123 Fish 34fish Public cost of salmon supply inCanada Tuomi 1987 GREENLAND 1980 3035annual income of fishermen Contribution of commercial salmon fishing tofisheries income Kreiberg 1980 UNITED 1978 tS4 ooo 126000 Expenditure bysalmon anglers fishing River Usk Wales Mawle Randerson 1983 KINGDOM 1981 1982 122 46million 3369million Expendiwre bysalmon anglers fishing inScotland Anon 1982 1984 124million 36million Net economic value of recreational salmon fishing onRiver Lune England Radford 1984 1984 128 7million 43million Net economic value of recreational salmon fishing onRiver Wye Wales Radford 1984 1984 49million 73million Net economic value of recreational salmon fishing onRiver Mawddach Radford 1984 1984 159million 24million Wales Radford 1984 1984 00million 45million Net economic value of salmon recreational fishing onRiver Tamar Wales Radford Hatcher 1990 1988 040 million 510 million Net economic value of recreational salmon fishing inWales Radford et al 1991 1988 027 million 490 million Total net economic value of salmon fisheries inGreat Britain Radford et al 1991 1988 1989 504million 75million Total net economic value of salmon sport fisheries inGreat Britain Anon 1989 1988 1989 18million 27million Expenditure bysalmon anglers fishing inScotland Anon 1989 1989 121 27million 315405million Revenue of salmon netting industry inScotland Stansfeld 1989 Value of salmon fishing toScottish economy IRELAND 1982 115million 172million Whelan and Whelan 1982 1982 tS72million 131million Economic value of Irish salmon industry Whelan and Whelan 1982 1986 126million 189million Economic value of Irish salmon industry Whelan and Marsh 1988 1986 16million 24million Total expenditure bygame anglers fishing inIreland Whelan and Marsh 1988 Total expenditure byIrish game anglers ICELAND 1990 65million 97million Gudbransson 1990 Total expenditure onsalmon angling permits NORWAY 1990 03million 49million Anon 1992 1991 96000 144 000 Value of Norwegian harvest of salmon trout and sea char Rolfsen 1991 1991 5175million 75262million Value of recreational salmon fishery onRiver Gaula Navrud 1991b 1991 15million 22million Total net benefits of liming project torestore River Audna Navrud 1991a 1991 61ooo tS8 ooo 91500 132000 Value of recreational salmon fishing onRiver Gaula Navrud 1991a 1991 62ooo tSl ooo 93000 121500 Value of recreational salmon fishing onRiver Vikesdalselva Navrud 1991a 1991 57000 85500 Value of recreational salmon fishing onRiver Stordalselva Navrud 1991a Value of recreational salmon fishing onRiver Audna USA 1986 1729billion 2643billion Edwards 1989 1987 f67million 100 million Projected total benefit of New England restoration programme Kay et al 1987 1989 1223 600 335 468 Willingness topay of New England population torestore rivers Boyle et al 1992 Annual benefits of fishing onPenobscot River



REFERENCES Anon 1982 AStudy of the Economic Value of Sporting Salmon Fishing inthree areas of Scotland Report tothe Department of Agriculture and Fisheries for Scotland bythe Tourism and Recreational Research Unit University of Edinburgh Anon 1989 Economic impact of salmon fishing and netting inScotland Summary Report byMackay Consultants tothe Scottish Tourist Board and the Highlands and Islands Development Board Anon 1992 Biological Diversity inNorway ACountry Study Directorate for Nature Management Report DN1992 5b107pp Boyle KJTeisl MFand Reiling SD1992 Qualitative and Economic Evaluation of Atlantic Salmon Fishing onthe Penobscot River Staff Paper ARE 436 Department of Agricultural and Resource Economics University of Maine Orono Maine 44pp Edwards SP1989 AnEconomic Review of North Atlantic Salmon Restoration USFair Share Working Papers Northeast Fisheries Centre Reference Document 8901NOAA National Marine Fisheries Service Woods Hole MA02543 24pp Gudbransson BS1990 Economic aspects of salmon sportfishing inIceland Unpublished BSc Thesis University of Iceland Reykjavik 68pp Kay DLBrown TLand Allee DJ1987 The Economic Benefits of the Restoration of Atlantic Salmon toNew England Rivers Kreiberg H1980 Report of the Greenland Expedition 1980 International Atlantic Salmon Foundation Special Publication Series No 9December 1980 Mawle GWand Randerson PF1983 Economic aspects of recreational fishing inSouth Wales Proceedings of the Third British Freshwater Fisheries Conference University of Liverpool 1983 Navrud S1991a The Economic value of recreational fishing for Atlantic salmon the Norwegian experience Paper presented at the International Workshop onLicensed Recreational Fishing inWatercourses of the Kola Peninsula Murmansk USSR April 22261991 Navrud S1991b Cost Benefit Analysis of Liming inthe River Audna aBroader Analysis Report tothe Directorate for Nature Management bythe Norwegian Agricultural University Radford AF1984 The Economics and Value of Recreational Salmon Fisheries inEngland and Wales AnAnalysis of the Rivers Wye Mawddach Tamar and Lune Marine Resources Research Unit Portsmouth Polytechnic 129



Radford AFand Hatcher AC1990 AnEconomic Evaluation of the Recreational Salmon Fisheries inGreat Britain Principles of Economic Evaluation and Discussion of Results for Wales Paper presented at the Institute of Fisheries Management Annual Conference Fisheries inthe Year 2000 University of London 1014September 1990 Institute of Fisheries Management Radford AFHatcher ACand Whitmarsh DJ1991 AnEconomic Evaluation of Salmon Fisheries inGreat Britain Report prepared for the Ministry of Agriculture Fisheries and Food Centre for Marine Resource Economics Portsmouth Polytechnic Rolfsen J1991 Recreational Value of Salmon and Sea trout fishing onTOFA szones inthe river Gaula inthe season of 1990 Research Thesis from the Norwegian Agricultural University Stansfeld JRW1989 IsaRod Caught Salmon more valuable tothe Scottish Economy than one caught byNet The Salmon Net XXI August 1989 Tuomi ALW1987 Canada sAtlantic Salmon Recreational Fisheries and their Future AnEconomic Overview Atlantic Salmon Federation St Andrews Canada Whelan BJand Marsh G1988 AnEconomic Evaluation of Irish Angling Report compiled for the Central Fisheries Board bythe Economic and Social Research Institute Dublin Whelan BJand Whelan KF1986 The economics of salmon fishing inthe Republic of Ireland Present and Potential Proceedings of the 17th Annual Study Course of the Institute of Fisheries Management University of Ulster Coleraine 911September 1986 Institute of Fisheries Management 130
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CNL 93 24

RETURNS UNDER ARTICLES 14 AND 15 OF THE CONVENTION

The form for the return of information relevant to the period 1 January 31 December 1992

was circulated on 5 February 1993 for completion by the Parties All Parties were requested

to complete and return the form even if there had been no changes since the last notification

Where changes have been notified under Article 15 the Laws Regulations and Programmes

concerned have been lodged with the Secretariat and this information will be incorporated into

the Laws Regulations and Programmes database Copies of the detailed submissions are

available from the Secretariat A summary of the new actions taken under Articles 14 and

15 of the Convention is attached At the time of preparation of this paper information has

not been received from all of the EEC s member states which have salmon interests

Secretary
Edinburgh
12 May 1993
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ARTICLE 14

1 ACTIONS TAKEN TO MAKE EFFECTIVE THE PROVISIONS OF THE

CONVENTION Article 14 paragraph 1

1 1 The prohibition of fishing for salmon beyond 12 nautical miles from the

baselines from which the breadth of the territorial sea is measured Article 2

paragraph 2

40 nautical miles at West Greenland

Area of fisheries jurisdiction of the Faroe Islands

NO NEW ACTIONS

1 2 Inviting the attention of States not party to the Convention to any matter relating

to the activities of the vessels of that State which appears to affect adversely the

salmon stocks subject to the Convention Article 2 paragraph 3

Canada

Diplomatic notes have been sent to Panama and Poland to urge them to sign

the Protocol on fishing on the high seas

Norway

The Coastguard has continued the inspection of the high seas area and

participated in the work now proceeding on establishing closer cooperation
between coastguards from the different member countries Norway has

encouraged Poland and Panama to comply with the Protocol concerning the

fishing of salmon in the high seas

USA

Department of State cable traffic regarding fishing activities in international

waters by non contracting Parties The US has also invited signatories to the

protocol established at the Ninth Annual Meeting of NASCO

1 3 Measures to minimise the by catches of salmon originating in the rivers of the

other member Article 7 paragraph 2 North American Commission members

only

Canada

A five year moratorium on commercial salmon fishing off insular

Newfoundland was put into effect The commercial quotas in southern

Labrador were reduced from 215t to 193t
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14Alteration infishing patterns inamanner which results inthe initiation of fishing or increase incatches of salmon originating inthe rivers of another Party except with the consent of the latter Article 7paragraph 3North American Commission members only NONEW ACTIONS 2ACTIONS TAKEN TOIMPLEMENT REGULATORY MEASURES UNDER ARTICLE 13Article 14paragraph 1NONEW ACTIONS 134



ARTICLE 153LAWS REGULATIONS AND PROGRAMMES ADOPTED ORREPEALED SINCE THE LAST NOTIFICATION Article 15paragraph 5aCanada Afive year moratorium oncommercial salmon fishing off insular Newfoundland was put into effect Under acommercial licence retirement program 96of the 2572 commercial salmon fishermen ininsular Newfoundland voluntarily retired their licences About 60of the 434 commercial salmon fishermen insouthern Newfoundland also retired their licences Quotas insouthern Labrador were reduced from 21St to193t For the New Brunswick commercial fishery that has been closed since 1985 38of the 50remaining commercial salmon fishermen retired their licences Area quotas for anglers were also introduced for Newfoundland and Labrador Areas were closed tothe retention of salmon once these lowquota levels were reached Further details of these initiatives were submitted inthe form of press releases Denmark inrespect of the Faroe Islands and Greenland Home Rule Order No 26of 19July 1991 onLicensing of Salmon Fishing inGreenland applied tothe 1992 fishery EEC InEngland and Wales anumber of new regulations were introduced in1992 These included Net Limitation Orders for certain rivers inthe North West and South West Regions of the National Rivers Authority and aNorth East Coast Limitation of Net Licences Order inthe Northumbrian and Yorkshire regions Anumber of regulations are under consideration for 1993 including further Net Limitation Orders byelaws prohibiting certain methods of fishing and abyelaw inthe Welsh Region toreduce the impact of fishing particularly onspring salmon InScotland Orders Regulations were introduced which prohibit the use of prawns shrimps asbait inthe Girvan and Ugie districts all year round and inthe Tay district after 1September each year and which reduce the rod fishing season by6days inthe Findhorn district Aregulation defining the lawful methods of netting salmon inScotland and anOrder which brings Section 21of the Salmon Act 1986 into force were also introduced InNorthern Ireland abyelaw was introduced which altered the close season inthe river Bush sothat angling ispermitted from 1March 20October instead of 1March 30September Byelaws increasing the Licence duties payable from 1January 1993 for fishing with rod and line handline and commercial engines have been introduced together with abyelaw increasing the fee for alicence tobuy and sell salmon Inthe Foyle area regulations have been introduced which fixthe annual close seasons as1August 14June inthe year following 135



InIreland anumber of byelaws were made varying byupto10days in1992 only the open season for salmon fishing bydraft nets and or rod and line inanumber of individual rivers and districts Abye lawwas also made in1992 which extended the boundaries of existing sanctuary areas inthe Western Fisheries Region whereby drift netting for salmon isprohibited Itcreated anumber of additional sanctuary areas inthat region and prohibited drift netting for salmon within 200m of the coast for boats over 26feet and 100m of the coast for boats under 26feet Norway Anew salmon lawwas adopted onMay 151992 The lawand the most important regulations introduced will betranslated and sent tothe Secretary More than 500 watersheds with Atlantic salmon have been categorised according tothe present state of their salmon stock inorder todifferentiate infishing seasons and other regulatory measures giving priority tothose rivers that need special attention Sweden Incoastal areas 1Nets having adiagonal mesh size between 70and 95mm may not beused inareas having awater depth less than 3mThis regulation enters into force after atransitional period ending December 311993 2Anew minimum size of 40cm has been introduced for sea trout This provision entered into force 1September 1992 MThe State of Maine has expanded statewide itsone salmon angler year toinclude border rivers between the USand Canada The Pleasant River Maine will continue tobecatch and release only Maine sAtlantic Sea Run Salmon Commission may now accept salmon stock that are offered at nocharge from commercial aquaculture hatcheries for release into state rivers subject torules developed bythe Atlantic Sea Run Salmon Commission These rules must asaminimum 1ensure nonegative impact onexisting gene pools results from release of aquaculture reared salmon 2prohibit introduction of exotic species from the release of aquaculture reared salmon 3establish stock disease testing and monitoring procedures and 4establish maximum stocking levels instate rivers The Atlantic Sea Run Salmon Commission isnot required toaccept salmon stock ifmaximum stocking levels are maintained 136



4OTHER NEW COMMITMENTS RELATING TOTHE CONSERVATION RESTORATION ENHANCEMENT AND RATIONAL MANAGEMENT OF SALMON STOCKS SUBJECT TOTHE CONVENTION Article 15paragraph 5bCanada Acommercial licence retirement program has been announced for the 62commercial salmon fishermen onthe Quebec Lower and Mid North Shore Retirements for Nova Scotia and northern Labrador are also likely tobeannounced Under anAboriginal Fisheries Strategy agreements have been and are being made with Native bands tofurther involve them inthe conservation and protection of the resource This includes conversion of gil1nets totrap nets and the training of Native fishery guardians Major cooperation agreements have been made with various Atlantic Provinces topromote recreational fisheries development and commercial licence retirement These agreements include significant funding for conservation restoration and enforcement related initiatives Information onscientific programs related toenhancement assessment habitat etc are reported annually inthe ICES ANACAT Administrative Report 5OTHER FACTORS WHICH MAY SIGNIFICANTLY AFFECT THE ABUNDANCE OF SALMON STOCKS SUBJECT TOTHE CONVENTION Article 15paragraph 5cNorway The sea lice has long been aproblem insalmon cage culture In1992 salmon managers and researchers focused onthe possible impacts onwild populations of anadromous salmonids salmon sea trout and sea char High infestation levels onboth smolts and adults of all three species were observed inthe proximity of infested salmon cage units There isevidence that even moderate levels of infestation may cause mortality of fish at the smolt stage Inaddition the sea lice functions asavector and reservoir hide out for other diseases such asInfectious Salmon Anaemia ISA and Furunculosis Several fish pathogenic bacteria and viruses may besecondary invaders By the end of 1992 74watercourses were affected byAeromonas salmonicida sub species salmonicida furunculosis bacteria In1992 the parasite Gyrodactylus salaris was registered inarainbow trout farming facility situated inthe lake Enare drainage system inFinland Norway approached the Finnish authorities onthis matter and informed them of the hazardous effects this parasite has had onNorwegian salmon stocks and asked Finland totake the necessary steps tosafeguard the salmon stocks inthe northern areas 137
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CNL 93 25

PROGRESS REPORT ON THE NASCO PROTOCOL

1 At its Ninth Annual Meeting in Washington DC the Council voted unanimously toadopt a Resolution on the Adoption of a Protocol for States not Party to theConvention for the Conservation of Salmon in the North Atlantic Ocean Followingdiscussions with the European Community which is the Depositary for the Protocolthe title of the Protocol was modified to read Protocol Open for Signature by Statesnot Parties to the Convention for the Conservation of Salmon in the North AtlanticOcean In accordance with Article 5 3 of the Protocol an authentic version of theProtocol was forwarded to Brussels for deposit with the General Secretariat of theCouncil of the European Communities

2 In early December I transmitted copies of the Protocol to the governments of theRepublic of Panama and the Republic of Poland through meetings at their Embassiesin London Copies of the Protocol and the Diplomatic Note which accompanied it
were sent to all Heads of Delegations and copied to all delegates Following mymeetings at the Panamanian and Polish Embassies the Parties were advised that itwould be appropriate to make their representations to Poland and Panama inaccordance with the Resolutions adopted by the Council in Washington DC

3 The problem of vessels which have been reflagged in order to avoid the provisions ofinternational organizations is not restricted to the salmon At the FAa Committee onFisheries meeting held in Rome during 15 19 March 1993 the draft text of anAgreement on the Flagging of Vessels Fishing on the High Seas to PromoteCompliance with Internationally Agreed Conservation and Management Measures
was considered This agreement if adopted would seem to be a helpful initiative
complementing the NASCO Protocol However no agreement was reached in RomeFor the reasons detailed in my memo to the Parties CNL27 1l5 of 10 March 1993it would seem wise that the Parties should continue to press Poland and Panama tosign the NASCa Protocol

4 Canada and the US have advised that they have made their representations to Panamaand Poland In response to these representations Panama and Poland had requesteddocumentary evidence concerning the activities of their vessels and the informationavailable to NASCO was provided to Canada and the US On 27 May 1993 theEuropean Community made a demarche to representatives of the Government ofPoland in Brussels with most NASCO Parties in attendance

5 It seems likely that the process of adoption of the Protocol by Poland and Panama
may be a slow process If and when they have done so the flags of other States couldbe used This reinforces the need for vigilance and the closer cooperation betweenCoastguard Authorities in NASCa countries so as to deal with any suchdevelopments

Secretary
Edinburgh
3 June 1993
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PROTOCOL
RESPONSE FROM THE GOVERNMENT OF POLAND

The attached note to the Secretary of NASCa has been received on 3 June from theEmbassy of the Republic of Poland in London
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DPT I44990The Embassy of the Republic of Poland presents itscompliments tothe Secretary of the North Atlantic Salmon Conservation Organization and with reference tohis Note No CNL27 075 of 1December 1992 has the honour tocommunicate the following The competent Polish authorities have conducted aninquiry concerning the alleged fishing activities for salmon north of the Faroe Islands byvessels registered inPoland Ithas been established that such activities had indeed taken place inthe first half of 1990 nonetheless they have ceased after this matter had been brought tothe attention of the Polish Government byStates Parties tothe Convention for the Conservation of Salmon inthe North Atlantic Ocean Apart from this competent Polish authorities have not received any concrete evidence confirming the presence of Polish vessels fishing for salmon inthat area since 1990 The Embassy should also like tostress the fact that the landing of salmon inPolish ports byvessels registered abroad has ceased The Embassy further has the honour toinform himthat the Polish Sejm isinthe process of reviewing the draft Maritime Fisheries Act the provisions of which would authorize the Minister of Transport and Maritime Economy toprohibit fishing onthe high seas aswell asthe landing and sale of certain species of fish TIlls being the case the Polish Government isof the view that itwould not befeasible for ittoreview the question of signing the Protocol open for signature byStates not parties tothe Salmon Convention until there isclarity regarding the draft Maritime Fisheries Act The Embassy of the Republic of Poland avails itself of this opportunity torenew tothe Secretary of the North Atlantic Salmon Conservation Organization the assurances of itshig ratiOpn f1ftOjIftt1vfjJft1l1iiiiiLondon 28May 1993 Ii142
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CNL 93 26

PROGRESS REPORT ON ACTIONS TAKEN IN ACCORDANCE WITH

THE RESOLUTION ON FISHING FOR SALMON ON THE HIGH SEAS

1 At its Ninth Annual Meeting the Council unanimously adopted a Resolution on

Fishing for Salmon on the High Seas This Resolution requested the Secretary to

obtain and compile information on sightings of vessels draw the attention of non

contracting Parties concerned to the activities of their vessels obtain and compile
information on landings and transhipments obtain and compile scientific and technical

data on the fishery and establish regular contacts with other international

organizations with an interest in the area in particular NEAFC with a view to sharing
information It also included a request for ICES to undertake research into and

analyses of data relating to the bycatch of salmon

2 The actions taken in accordance with the Resolution are detailed below

Obtain and Compile Information on Sightings

3 Information on the activities of vessels in international waters has been obtained

principally from Norwegian and Icelandic coastguard airborne surveillance flights The

following surveillance flights were undertaken between April 1992 and April 1993

Icelandic Coastguard Norwegian Coastguard

2 April 1992

4 September 1992

15 September 1992

2 November 1992

15 March 1993

21 April 1993

10 April 1992

24 April 1992

6 May 1992

8 May 1992

24 May 1992

5 June 1992

22 June 1992

7 July 1992

3 April 1993

17 April 1993

13 May 1993

19 May 1993

It is clear from the above details that there are considerable periods when no

surveillance flights occurred over the area of international waters It is known that at

least one vessel has in the past operated during October December without detection

It is also clear that only a very small part of the area is covered A report on options
to improve the surveillance is presented separately in CNL 93 27

4 Since last year s report CNL 92 20 consultations with the Norwegian and Icelandic

coastguards have confirmed a further sighting of the vessel Brodal which was

located at a position of 70030 N and 04002 E on 19 May 1993 The information on

sightings from airborne surveys which has been received by the Secretary to date is
as follows
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Icelandic Coastguard Norwegian Coastguard Date Vessel Name Location Date Vessel Name Location 01701190 Brodal 67OQ4 NOso41 W2801190 Uncle Sam 66027 Nooo48 WSeagull 6604Q NQ4022 W2202190 Name unknown 66OS1 N0IOO9 W2601190 Minna 66022 NQ401S WName unknown 66OSS Nooo24 WSeagull 67041 NQ4022 WName unknown 6700S Nooo20 W2102J90 Brodal 66049 N0101S WName unknown 66OS6 N03002 WSeagull 66OSS Nooo36 WName unknown 67043 Nooo34 W0203190 Brodal 66OS8 NQ2033 WName unknown 67041 Nooo30 WAnnette Bri 66OS8 NQ2033 WName unknown 67OS0 Nooo4Q W1003190 Brodal 6604S N03017 W2402191 Name unknown 6so33 N0100S EO6 OS192 Brodal 72000 NO6000 E06106192 Netanya 72000 NO6000 E081OS192 Brodal 72017 NO6025 E08105192 Netanya 71057 N05028 E19105193 Brodal 70030 NQ4OQ2 EPhotographs taken of Annette Bri Seagull Minna Brodal 5Inaddition the following information has been received from ports Date Vessel Name Port 18190Minna Torshavn 2290Minna Torshavn 28191Broda Bod 4391Brodal Bod 51291Broda Bod 5392Brodal Bod The vessel Brodal was also boarded byScottish Fisheries Protection Agency officers inDecember 1989 Drawing the Attention of Non Contracting Parties tothe Activities of Their Vessels 6Inaccordance with the Resolution of the Council onthe Adoption of aProtocol for States Not Party tothe Convention for the Conservation of Salmon inthe North Atlantic Ocean Itransmitted copies of the Protocol tothe governments of Poland and Panama through their respective London missions At this time Iprovided them with the information concerning the activities of the vessels which had been registered intheir countries Furthermore following the demarches bythe USand Canada the Panamanian authorities had requested information onthe activities of itsvessels and the documentary evidence available tothe Secretary was provided tothese Parties for transmission toPanama Obtain and Compile Information onLandings and Transhipments 7No information has been provided bythe Parties concerning landings and transhipments However itisunderstood that there isevidence tosuggest that the 145



vessel Brodal landed acatch of 36tonJs inthe Polish port of Kohlberg for transhipment toSwitzerland Further informttion onlandings will bedeveloped Obtain and Compile Scientific and Technibl Data onthe Fishery 8Todate six vessels are known tohave bien involved infishing for salmon ininternational waters Their details are given below Name of Registration Country of Call Sign Size of Vessel Vessel Number Registration Weight Length GRT mBRODAL PANAMA OVUH 133 29MINNA WLA69 POLAND OZfH 845SEAGULL POLAND OVID 299 46ANNETTE BRI WLAl2 POLAND OUHZ UNCLE SAM PANAMA Oyxp NETANYA SG76 SWEDEN Anumber of vessels donot display aregistration number Inaddition there are unconfirmed reports hat two other vessels Bermuda and Marie Viking have also been involved the vessel Bermuda was registered inPanama but itisbelieved that this vessel ITayhave reflagged toPoland inMarch 1991 Itscall sign isOWRG and itsPolish egistration number isunderstood tobeLEB72 9Estimates of the catch ininternational waters pyreflagged vessels have been made byICES over the last three years and the time series of information isasfollows Year Estimated catch tonnes 1989 901990 911991192 180 350 25100 25100 10Information oncatches byindividual vessels has been obtained asaresult of vessels calling at ports and following the boarding of evessel Brodal byScottish Fisheries Protection Agency officials When the vesse Minna called at Torshavn harbour inFebruary 1990 ithad 5tonnes of salmon onboard but the Faroese authorities were advised that the intention was tocatch 25tones before returning toPoland When the vessel Broda was boarded ithad 30tones of salmon onboard The catch bythe vessel Netanya isbelieved tohave been 150kg Information from the former Northern Norwegian Sea fishery indicates that salmon fishing can beconducted asfar north as750N and that catch levels at latitudes of 69720N can behigh On the basis of known catches bythe vessels Brodal JdMinna and assuming that between 2000 3000 hooks can beset aday historic al catch rates would indicate that the vessels would have tofish inthe area of interr ational waters for between 30100 days Itisclear then that the vessels must beinthsarea for considerable lengths of time 146



Establish Contacts with Other International Organizations with Interests inthe Area 9Areport onthe activities of other international organizations inrelation tofishing bynon contracting Parties CNL27 030 was presented tothe Special Meeting onFishing for Salmon inInternational Waters held during 1415January 1992 The report presented information onactions taken bythe Northwest Atlantic Fisheries Organization NAFO the North East Atlantic Fisheries Commission NEAFC and the International Commission for the Conservation of Atlantic Tunas ICCA TAll of these organizations have become aware of the activities of vessels registered tonon contracting Parties within their areas of competence and itisclear that this problem isnot restricted tothe North East Atlantic or tosalmon 10The area of international waters north of the Faroe Islands where fishing for salmon has occurred isalso anarea of concern toNEAFC although todate noactions have been taken toaddress the problem Inaccordance with the Resolution Icontacted the Secretary of NEAFC He indicated that NEAFC had not addressed the issue but since they had not agreed quotas for stocks ininternational waters itwould not belikely tobeaserious problem ifanon Party fished there Inany case such anon Party could join NEAFC whereas inNASCO only those States which exercise fisheries jurisdiction inthe North Atlantic Ocean or states of origin for salmon stocks subject tothe Convention may join Iagreed with the Secretary of NEAFC however that we would develop closer links onsharing information onthis subject Secretary Edinburgh 2June 1993 147
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CNL 93 27

REPORT OF THE INTERNATIONAL MEETING ON

SURVEILLANCE OF FISHING FOR SALMON

IN INTERNATIONAL WATERS

One of the actions recommended by the 1992 London meeting was that there should be

increased cooperation on surveillance In the light of this the Secretary invited through
Heads of Delegation representatives of coastguard authorities to a meeting in Edinburgh in

March 1993 The meeting made a number of useful recommendations on a salmon fishing
surveillance project on longer term cooperation on sources of information from the military
and from ports on publicity and on future communication of information which are detailed

on pages 6 and 7 of the attached report The Council is asked to consider what action it

wishes to take in the light of these recommendations

Secretary
Edinburgh
14 April 1993
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CNL 93 27

REPORT OF THE INTERNATIONAL MEETING ON

SURVEILLANCE OF FISHING FOR SALMON

IN INTERNATIONAL WATERS

1 INTRODUCTION

1 1 The Chairman Dr Malcolm Windsor opened the meeting and welcomed the delegates
to Edinburgh He said that NASCa Council was concerned that fishing for salmon

in international waters could if allowed to continue undermine the conservation work

of the Organization and its members For this reason NASCa was grateful for the

valuable support of the coastguard organizations in each country The purpose of the

meeting was to examine the methods of surveillance and the scope for improvements
where appropriate through increased international cooperation

1 2 A list of participants is given in Appendix 1 The agenda for the meeting is contained

in Appendix 2

2 EXISTING SOURCES OF INFORMATION

2 1 A brief review of the sources of information available to NASCa was presented All

of the reported sightings of fishing activity have been by airborne surveillance flights
by the Norwegian and Icelandic coastguards but in addition valuable information has

been obtained from surveillance operations at sea and from ports

a Airborne surveillance flights

2 2 Icelandic airborne patrols are by Fokker F 27 200 aircraft based in Reykjavik The

patrols of the eastern boundary of the Icelandic EEZ take the aircraft into the south

western corner of the area of international waters but diversions further east may be

made if vessels are detected by radar A new 3600 radar unit which is more efficient

at detecting small vessels particularly at wind speeds of 25 30 knots when sea clutter

is a problem has been installed The radar has a range of about 40 miles Patrols

take place approximately three times a month throughout the year The plane can fly
for approximately 12 hours without refuelling and patrols to the southern portion of

the area of international waters last about 7 hours A patrol of the area in mid March

1993 had revealed no salmon fishing vessels

23 The Norwegian coastguard carries out airborne surveillance using an Orion P3 aircraft

which can remain in the air for 16 hours without refuelling Surveillance of the area

of international waters takes place twice a month in connection with patrols of the Ian

Mayen fisheries zone During these flights efforts are made to increase the coverage
of the international zone by zig zagging across the area but the cover is not

comprehensive

24 Danish airforce 03 planes are involved in surveillance within the Faroese EEZ but
most of the fishing activity in the Faroese zone is to the south of the islands so the

patrols are concentrated in this area The Faroese salmon fishery which was
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conducted to the north of the islands is presently subject to a compensation agreement
and commercial fishing does not occur Scottish Office aircraft frequently patrol north

of the Shetland Islands but not necessarily to the limit of the EEZ or into international

waters No sightings of the reflagged vessels have been obtained from the patrols in

these areas The possibility of obtaining surveillance information in the future from

Russian fishery patrols was discussed

2 5 The sightings of vessels obtained from airborne patrols were between 660N and 720N

and between 060W and 060E and covered the period 17 0190 08 05 92 Prior to 1992

all the sightings had been in the southern portion of the international zone between 66

690N In 1992 the sightings were however considerably further north Information

from the former fishery in the Northern Norwegian Sea indicated that salmon fishing
was conducted as far north as 750N and east to 200E although the fishery shifted west

to between 200 360 nautical miles from the Norwegian baseline after 1975 Catch

rates per 1 000 hooks set can be relatively high at latitudes of 69 720N indicating
that fishing by reflagged vessels could be conducted over very large geographical
areas which would be likely to vary from year to year depending on oceanographic
conditions The meeting agreed that a more detailed examination of the distribution

and timing of the former Northern Norwegian Sea fishery could provide useful

information on the likely areas of activity by reflagged vessels

2 6 It is possible to make estimates of the time these vessels may have spent fishing in

international waters on the basis of catch the number of hooks set per day 2 000

3 000 and historical catch rates per 1 000 hooks Assuming an average weight of

fish of 3kg the vessels would have to fish for between 30 100 days It is known that

the vessel Brodal fished in the area between 17 October and 9 December 1989 54

days without detection Furthermore the meeting agreed that the sighting information

might not give a clear indication of the scale of the problem since undetected fishing
could take place in other parts of the zone It was agreed that it would be helpful if

a concerted effort was made to conduct a thorough survey of the area specifically in

relation to salmon fishing

b Surveillance at sea

2 7 The Scottish Fisheries Protection Agency boarded the Brodal near the Shetland

Islands No ship borne surveillance information has been obtained from the Icelandic

Norwegian or Faroese coastguards Patrol vessels do not usually operate in

international waters although the Norwegian vessels patrol the Jan Mayen zone twice

a year and no salmon fishing vessels had been intercepted in transit through the

economic zones of these countries This lack of information may be related to the fact

that the patrol vessels concentrate on the areas of the main fisheries within the

economic zones rather than the possible routes to and from international waters

While only one vessel had been inspected at sea much valuable information on the

catch levels and number of fishing trips was obtained from its skipper This

information formed the basis of the estimates made by ICES scientists of the level of

catch in the fishery In addition details of the nationality of the crew and the port at

which the salmon were to be landed were obtained

2 8 The meeting discussed the legality of inspection of these vessels Fishing for salmon
in international waters by non NASCO Parties is not illegal and inspection of such
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REPORT OF THE INTERNATIONAL MEETING ON

SURVEILLANCE OF FISHING FOR SALMON

IN INTERNATIONAL WATERS

One of the actions recommended by the 1992 London meeting was that there should be

increased cooperation on surveillance In the light of this the Secretary invited through
Heads of Delegation representatives of coastguard authorities to a meeting in Edinburgh in

March 1993 The meeting made a number of useful recommendations on a salmon fishing
surveillance project on longer term cooperation on sources of information from the military
and from ports on publicity and on future communication of information which are detailed

on pages 6 and 7 of the attached report The Council is asked to consider what action it

wishes to take in the light of these recommendations

Secretary
Edinburgh
14 April 1993
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conducted to the north of the islands is presently subject to a compensation agreement
and commercial fishing does not occur Scottish Office aircraft frequently patrol north

of the Shetland Islands but not necessarily to the limit of the EEZ or into international

waters No sightings of the reflagged vessels have been obtained from the patrols in

these areas The possibility of obtaining surveillance information in the future from

Russian fishery patrols was discussed

2 5 The sightings of vessels obtained from airborne patrols were between 660N and 720N

and between 060W and 060E and covered the period 17 0190 08 05 92 Prior to 1992

all the sightings had been in the southern portion of the international zone between 66

690N In 1992 the sightings were however considerably further north Information

from the former fishery in the Northern Norwegian Sea indicated that salmon fishing
was conducted as far north as 750N and east to 200E although the fishery shifted west

to between 200 360 nautical miles from the Norwegian baseline after 1975 Catch

rates per 1 000 hooks set can be relatively high at latitudes of 69 720N indicating
that fishing by reflagged vessels could be conducted over very large geographical
areas which would be likely to vary from year to year depending on oceanographic
conditions The meeting agreed that a more detailed examination of the distribution

and timing of the former Northern Norwegian Sea fishery could provide useful

information on the likely areas of activity by reflagged vessels

2 6 It is possible to make estimates of the time these vessels may have spent fishing in

international waters on the basis of catch the number of hooks set per day 2 000

3 000 and historical catch rates per 1 000 hooks Assuming an average weight of

fish of 3kg the vessels would have to fish for between 30 100 days It is known that

the vessel Brodal fished in the area between 17 October and 9 December 1989 54

days without detection Furthermore the meeting agreed that the sighting information

might not give a clear indication of the scale of the problem since undetected fishing
could take place in other parts of the zone It was agreed that it would be helpful if

a concerted effort was made to conduct a thorough survey of the area specifically in

relation to salmon fishing

b Surveillance at sea

2 7 The Scottish Fisheries Protection Agency boarded the Brodal near the Shetland

Islands No ship borne surveillance information has been obtained from the Icelandic

Norwegian or Faroese coastguards Patrol vessels do not usually operate in

international waters although the Norwegian vessels patrol the Jan Mayen zone twice

a year and no salmon fishing vessels had been intercepted in transit through the

economic zones of these countries This lack of information may be related to the fact

that the patrol vessels concentrate on the areas of the main fisheries within the

economic zones rather than the possible routes to and from international waters

While only one vessel had been inspected at sea much valuable information on the

catch levels and number of fishing trips was obtained from its skipper This

information formed the basis of the estimates made by ICES scientists of the level of

catch in the fishery In addition details of the nationality of the crew and the port at

which the salmon were to be landed were obtained

2 8 The meeting discussed the legality of inspection of these vessels Fishing for salmon
in international waters by non NASCO Parties is not illegal and inspection of such
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vessels in the international zone would not be appropriate However it was generally
agreed that inspection within economic zones would be possible particularly if the

vessel had fishing gear visible on deck and certainly if the vessels entered port In

the event that evidence of salmon fishing was obtained it would be up to the Flag
State to take action on the basis of the information provided by the surveillance

authorities In this regard the NASCa Protocol would provide the basis for national

legislation to be introduced in countries not party to the NAsca Convention

c Information from ports

2 9 Valuable information including details of catches has also been provided to NASCa

by the Faroese authorities following inspection of the vessel Minna in Torshavn

harbour The vessel Brodal is known to have called at the Norwegian port of Bod

on several occasions in 1991 and 1992 Foreign vessels are normally required to

display their flag when in port but small vessels particularly fishing vessels seldom

do It is possible that vessels skippered as in these cases by Danish nationals would

not attract attention particularly in smaller ports The possibility of a review of

harbour records on the basis of the vessels names and call signs was discussed

2 10 Limited information on the ports where the salmon had been landed had also been

obtained Salmon are known to have been landed at the Polish port of Kohlberg and

subsequently transhipped to Switzerland The Polish authorities were aware of these

landings but as yet had given no binding assurance that the trade in salmon could be

stopped Wild salmon attract a premium price in some markets and although the price
of salmon has fallen following the advent of salmon farming there is evidence that

a small sector of the market is prepared to pay high prices for wild or ranched salmon

2 11 NASCa had also received information by telephone from an anonymous source

advising that two vessels previously observed fishing in international waters had left

port to fish for salmon This information had subsequently been passed on to the

coastguards in Norway and Iceland

d Other sources of information

2 12 During the late 1980 s NASCa received reports from the Faroese authorities that

foreign voices had been heard on VHF radio The question of monitoring radio traffic

in order to identify vessels which may be fishing for salmon was raised at the Special
Meeting held in London during 14 15 January 1992

3 ADDITIONAL POTENTIAL SOURCES OF INFORMATION

a Satellite svstems

3 1 The utility of earth observation satellites was discussed A number of such satellites

provide remote sensing information including the European ERS 1 Japanese JERS 1

American Lansat and French Spot satellites The Lansat and Spot satellites operate
in the visible range and would therefore be unable to detect vessels through cloud or

at night a particular problem for detection of vessels at northern latitudes fishing
during the winter months The ERS 1 and JERS 1 satellites utilise synthetic aperture
radar but very fine resolution would be required to enable vessels 30m long or less
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tobedetected Furthermore the resolution isadversely affected bythe surface roughness of the sea Other factors which limit the utility of satellite systems are the frequency with which the satellite passes over the area of interest and accessibility of the data Delays inobtaining the information may begreater for high resolution data Consultations with the Atlantic Centre for Remote Sensing of the Oceans inNova Scotia Canada suggested that while there are research programmes under way toinvestigate the detection of ships bysatellite for the time being airborne surveillance was probably the most appropriate technique 32There isgrowing interest inanumber of countries ininstalling transponders tovessels which could then belocated using satellites However such systems are expensive and can easily bedeactivated Furthermore reflagged vessels wishing toavoid detection would beunlikely tohave such equipment installed Itwas concluded that for the present satellite systems were unlikely tobeable tocontribute tothe surveillance of the area bMilitarv reconnaissance 33The possibility of obtaining surveillance information from military sources was discussed given the former military significance of the area and the changes resulting from the end of the Cold War Military satellites would beable toprovide detailed surveillance information but itwas thought unlikely that such information would bereadily available However itwas thought possible that NATO AWACS planes which could cover the whole of the area of international waters from 30000 feet and could detect the radar of fishing vessels could beapotentially useful source of information The information from these planes isdata linked toKeflavik airbase and after screening might bemade available This information could provide auseful overview of the area from which airborne patrols could target certain areas and the Norwegian coastguard agreed toexplore the possibility of obtaining such information cMonitoring of radio traffic 34Although some useful information had been obtained bychance inthe past the trend toreplace VHF radio bysatellite telephones means that organised surveillance of radio traffic inthe future would betime consuming and of limited value However some useful information might continue tobeobtained onasporadic basis dOther potential sources of information 35While noother new potential sources of information were identified the need toincrease public awareness of the problem of fishing for salmon ininternational waters was discussed Even anapparently unimportant fact could lead touseful information byalerting the relevant authorities The need toobtain asmuch information aspossible onthe location timing and extent of the fishery was stressed 154



4RECOMMENDATIONS ONPOSSffiLE AREAS OF INTERNATIONAL COOPERATION 41The meeting concluded that there was room for strengthening the surveillance information dissemination and cooperation inthe North East Atlantic The group made the following recommendations Salmon Fishery Surveillance Proiect 42The scale of the problem could beassessed byacooperative salmon fishery surveillance project This would involve international surveillance of certain areas of the Northern Norwegian Sea over anagreed time period or periods byall appropriate means at the disposal of the Parties The areas and times for coverage would beproposed byNASCa taking account of catch records inthe former Northern Norwegian Sea salmon fishery and information obtained byNASCa concerning the activities of reflagged vessels The Parties that participate would decide exactly how many resources they could devote tothat project and would advise NASCa who would then communicate this tothe other Parties sothat duplication of effort might beavoided Longer term Surveillance 43The group recognised that such aproject whilst potentially valuable could not besustained for more than abrief period The existing surveillance was not comprehensive and many of the sightings had been obtained bychance Itwas agreed that aspecific effort could bemade toimprove the extent of the salmon related surveillance Inthis regard the results of the project described inparagraph 42and the data which may beobtained from the AWACS surveillance described inparagraph 44would also influence the shape of longer term surveillance Itwas also agreed that the cooperation onroutine surveillance needed tobeimproved sothat itismore closely coordinated and duplication of effort isavoided Military Sources of Information 44The radar technology routinely inuse inthe area aboard NATa AWACS aircraft was thought tobeextremely advanced and could cover very large areas Itwas agreed that although the military may for security reasons wish toscreen the data there may well begeneral information which they would bewilling toprovide The Norwegian coastguard which islinked tothe military indicated that they would explore the possibilities of obtaining information from AWACS flights Information from Port Authorities 45Itwas agreed that because fishing vessels donot generally flyflags the fact that avessel was registered insay Panama may not beimmediately obvious when itcame into port The importance of good information from ports was stressed The delegates from Iceland and Norway agreed tosee iftheir port records were held insuch away astoallow searching for certain vessel names or call signs sothat apattern might bepicked upThere should also beaneffort toinform port authorities even invery small ports of the possibility that vessels calling at these ports may have 155



been involved infishing for salmon NASCa would provide adraft basis for advising authorities of the problem General Publicity 45Information about the vessels fishing for salmon ininternational waters depended often onanawareness at local levels of the nature of the problem Inorder toimprove this awareness itwas agreed that local publicity would beuseful Local journalists were often looking for subjects of interest tocoastal communities and itwas agreed that itmight beuseful ifNASCa prepared aninformation sheet or draft article which might beused for such publicity Communication of Information 47Itwas agreed that there was aneed toimprove the flow of information onthe problem whether itbeobtained from airborne sightings surveillance at sea or at ports or from radio traffic or other sources Even trivial information had inthe past been useful Itwas agreed that NASCa could best serve asthe centre for exchange of information and should set upsome guidance and procedures onthis function Such procedures could besimple and straightforward Future Technological Advances 48The technologies of surveillance were subject torapid change and itwas agreed that advances insatellite technology might have asignificant impact onthe surveillance problem These advances should bekept under close review Future Meetings 49Itwas agreed that itwould beuseful tohold meetings from time totime tocontinue toimprove international cooperation onsurveillance inthe area and toreview technological developments Such meetings would not need toberegular but onanadhoc basis perhaps in1994 after the cooperative project and then approximately every two years 156
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IMPACTS OF SALMON AQUACULTURE

1 When the NASCa Guidelines to Minimise the Impacts of Aquaculture on Wild

Stocks were tabled in 1990 we knew much less about the impacts than we do

now The attached paper summarises our present knowledge and the new

information gives rise to real concern Farmed fish now occur on the marine

feeding grounds in fisheries and on the spawning grounds of wild salmon In

some rivers up to 90 of the fish are of farmed origin and we now know that

inter breeding between farmed and wild fish occurs What we do not know is

whether this interbreeding will result in the loss of local adaptations in the wild

stocks ie will the progeny of such interbreeding be less fit for survival than the

purely wild stocks A review of the literature would suggest that the potential
impacts could be very serious and that measures to minimise the negative impacts
are needed urgently

2 This major introduction of salmon to the North Atlantic is being made without any

understanding of its significance At worst it could lead to a collapse of the stocks

At best it could have no adverse effect at all We do not know which of these

scenarios will prevail However there are already press reports that anglers are

being driven away from fisheries by the occurrence of farmed fish In such

circumstances if we are to uphold the requirement of the NASCa Convention to

conserve the wild stocks it would seem highly appropriate to adopt a precautionary
approach

3 Such an approach would be in accordance with the UN Convention on Biological
Diversity which commits signatories to the conservation and sustainable use of

biological diversity Furthermore the Declaration of the International Conference

on Responsible Fishing Cancun Mexico 1992 encompassed the use of

aquaculture practices which are not harmful to ecosystems resources or their

quality

4 It is clear that there is a lack of scientific information on the genetic impact of

reared Atlantic salmon on the wild stocks although such information exists for

other closely related species Research is presently being undertaken but the results

will not be available for some years The question of the genetic impacts has been

considered by the ICES Study Group on Genetic Risks to Atlantic Salmon Stocks

but this group has been suspended until the experimentation needed is further

advanced However the Study Group has stressed the need for managers to act on

the basis of the current body of information that exists since if the research finds

serious impacts the damage will already be done

5 While the NASCa Guidelines are still relevant the new information suggests that
if we are to conserve the wild stocks and their characteristics stronger measures

will have to be contemplated as a matter of some priority This is a complex issue

which will need consultations both with wild salmon interests and with the salmon

farming industry The Council may wish to establish a Working Group to consider
the evidence and to advise on the options for internationally acceptable action to
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protect the wild stocks while allowing the farming of salmon tocontinue toprogress The Working Group should beasked toreport back tothe Council at itsnext meeting Secretary Edinburgh 13May 1993 161
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IMPACTS OF SALMON AQUACULTURE

1 BACKGROUND

1 1 Since 1988 the Council of NASCa has considered the possible threats to the wild

salmon stocks from salmon aquaculture Special Sessions on this topic were held

in both 1989 and 1990 and resulted in the publication in 1991 of the Guidelines

to Minimise the Threats to Wild Salmon Stocks from Salmon Aquaculture which

have been widely circulated and generally well received

12 Since the Council adopted the Guidelines considerable new information concerning
the occurrence and behaviour of salmon which have escaped from salmon farms

and on the interactions with the wild stocks has been obtained Furthermore there

is also increased understanding of possible management measures to minimise

impacts This review summarises the present information

2 STATUS OF AQUACULTURE PRODUCTION

2 1 The recent large scale expansion of salmon aquaculture in the North Atlantic is due

to the rapid development of the salmon farming industry This industry did not

exist prior to 1970 and expanded to a maximum production of almost 237 000

tonnes in 1991 In 1992 the production was slightly lower although it was still

approximately 50 times the declared catch of wild salmon but it is anticipated that

production will again expand as demand rises The majority 90 of the

production is in the North East Atlantic Commission area and production by
country in 1992 is shown in Table 1

Country Production

Tonnes

140 000

36 101

17 000

10 380

9 231

5 850

2 100

200

Norway
Scotland

Faroe Islands

Canada

Ireland

USA

Iceland

Northern Ireland

Table 1 Production of farmed salmon in 1992 by country Source Anon 1993

2 2 By far the largest producer of farmed salmon is Norway accounting for 63 of the

total production in 1992 It has been estimated that approximately 30 million

salmon were harvested from cages in Norway in 1989 compared to an estimated

spawning stock of 100 000 fish in Norwegian rivers Gausen and Moen 1991

Similarly in Iceland the number of reared smolts produced in 1989 10 million

greatly exceeds the natural production of 600 000 smolts Gudjonsson 1991
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3OCCURRENCE OF FARMED SALMON INTHE WILD 31Farmed fish may occur inthe wild asaresult of escape from aquaculture units or because they are released Escape of farmed fish isinevitable and losses occur from most sites each year Webb et al 1991 These losses may result from handling errors faulty gear weather damage predator damage other forms of damage egvandalism collisions etc or accidents during transit Evidence from freshwater cage culture units inalake indicates that harvests of escaped farmed fish inthe surrounding lake were 255of the total production Phillips et al 1985 Inaddition toroutine losses through handling errors etc there have been some very significant episodic losses due tosevere storms eg184 000 growing salmon Webb et al 1991 700 000 Gausen and Moen 1991 1423 000 1sea winter salmon Gausen personal communication InNorway the majority of large scale escapes are believed toresult from damage following the loss of cage moorings during storms Gausen and Moen 1991 However other large scale accidental losses have also been reported egMills 1989 reports the loss of 100 000 smolts when atransport ship ran aground onthe Orkneys Ithas been estimated that 2million fish escape from salmon farms inNorway each year Bergan et al 1991 These large accidental losses add tothe constant small scale loss of fish Gudjonsson 1991 Inaddition toaccidental releases surplus farm stock principally potential S2smolts are removed during grading and either released into neighbouring watercourses sold tofishery managers given away or killed Maitland 1987 Mills 1987 32There isnow considerable evidence that substantial numbers of farmed Atlantic salmon which have gained access tothe wild occur inthe marine feeding grounds infisheries inboth marine and fresh waters and onthe spawning grounds With anincrease inaquaculture production the number of reared fish inthe wild has increased Gudjonsson 1991 Sampling inthe Faroese zone has shown that 2548of the salmon caught were farmed fish Jacobsen et al 1992 InNorway farmed salmon were found in70of the rivers sampled in1988 where they comprised 15of the total samples insouthern Norway but only 1of the samples innorthern Norway reflecting the distribution of farm production Gausen and Moen 1991 The highest observed frequency of farmed fish inthese samples was 77inthe river Os near Bergen but recent studies inNorway indicate that upto90of the fish insome rivers may beof farmed origin Infour Icelandic rivers the proportion of reared cage reared and ranched fish in1989 ranged from approximately 1247Inthe river Polla Scotland 54of the angling catch during the season following alarge escape inanearby sea loch was estimated tobeof farmed origin Webb et al 1991 Studies inthe River Lochy Scotland have demonstrated great inter annual variability inthe occurrence of farmed fish with escaped fish accounting for 18and 61of the rod catches in1988 and 1990 respectively although nofarmed fish were recorded in1989 Scottish Office Freshwater Fisheries Laboratory Pitlochry Annual Review 1990 1991 Similarly inthe Burrlshoole River Ireland the occurrence of farmed fish inthe river was variable between years with large numbers of farmed fish present following anescape from alocal fish farm but amarked reduction the following year Whelan personal communication 164



4BEHAVIOUR OF FARMED SALMON INTHE WILD 41Hansen Doving and Jonsson 1987 demonstrated that immature farmed fish released into the wild migrated toNorth Atlantic feeding areas whereas mature fish entered rivers at random when they were ready tospawn Experiments with hatchery reared smolts and sea water acclimated post smolts demonstrated that fish released inwinter strayed more and entered rivers farther from the release point than fish released during the rest of the year Hansen and Jonsson 1991a However survival of fish escaping at the smolt stage inthe spring ismuch higher than for post smolts escaping during the fall and summer although survival improves asthe fish become larger Hansen and Bakke 1989 Jonsson et al 1991 found that the marine survival of wild fish was almost twice ashigh asfor hatchery fish and that the straying rate of the wild fish was less than for hatchery fish Webb et al inpress afound that only 05of the 184 000 fish which had escaped from nearby sea cages returned tothe river Polla Furthermore there was noevidence of substantial returns from this escape totwo neighbouring rivers suggesting that the fish were subject tohigh mortality at sea after escape InNorway most salmon are thought toescape during the winter when the weather conditions are adverse Hansen and Jonsson 1991a Despite survival toadult stage being lowfor fish escaping at this time large numbers of fish are known tosurvive toreturn tohomewaters 42There isevidence that farmed salmon enter freshwater later inthe year than the wild salmon Gausen and Moen 1991 Gudjonsson 1991 Jonsson et al 1991 and that farmed females spawn later than wild females Farmed females have been observed tocut redds onspawning grounds previously used bywild females Webb et al 1991 Studies have shown that farmed salmon can ascend small waterfalls and steep riffles Gudjonsson 1991 although some waterfalls passable towild salmon appeared tobeanobstacle tofarmed salmon insome rivers Gausen and Moen 1991 Webb et al 1991 found that farmed salmon tended tospawn inthe lower reaches of the river Polla with farmed males being more widely distributed at spawning time than farmed females However asubsequent study based onthe distribution of frybearing the pigment canthaxanthin provided results which suggest that the situation inthe Polla may not begeneral because of the presence of ahatchery near itstidal limit which may have influenced the distribution of the farmed fish Webb et al inpress a43Recent studies have demonstrated that farmed fish spawn successfully Lura and Seagrov 1991 demonstrated successful spawning of farmed female salmon intwo out of three rivers studied The method used identification of optical isomers of astaxanthin inthe ova inredds could not show whether spawning had occurred between farmed males and wild females although the authors believed that this was likely Such matings were however observed byWebb et al 1991 inthe river Polla Scotland where farmed fish of both sexes were observed tospawn freely with wild fish Webb et al inpress bconducted asurvey of salmon fryat the time of emergence in16rivers inwestern and northern Scotland and used the presence of canthaxanthin toidentify the progeny of farmed female fish Eleven of these rivers were selected at random along that part of the west and north coasts of the mainland associated with cage rearing while three other rivers were chosen asoutliers Fry containing canthaxanthin were detected insamples from 14of the 165



rivers examined 46of the fryexamined contained canthaxanthin with the proportion ranging from 0178The highest frequencies of frybearing canthaxanthin were detected inrivers located inthe area most intensively used for aquaculture The method of detection used will only identify the progeny of matings involving female farmed salmon which have escaped from sea cages since the pigment isnot fed tofarmed fish until transfer toseawater Furthermore not all farmed fish are fed canthaxanthin intheir diet The results of this study indicate that spawning between wild and farmed salmon isnow occurring inScottish rivers over wide geographic areas 5GENETIC INTERACTIONS 51The widespread distribution and marked homing ability of the Atlantic salmon are attributes favouring the development of distinct stocks iegenetically distinct populations Wilkins 1985 Circumstantial evidence for distinct stocks Saunders and Bailey 1980 Ryman 1983 has been confirmed byelectrophoretic studies of variable proteins Cross and Healy 1983 Stahl 1983 Verspoor 1986 Crozier and Moffett 1989 Furthermore genetic differences within river systems have also been demonstrated Stahl 1983 Verspoor et al 1991 and itisnow generally believed that each river which supports Atlantic salmon may beinhabited byone or more genetically distinct forms NAC 1991 52The question arises astowhether genetic differences between populations are of adaptive significance tothe population or are adaptively neutral having arisen through random forces Variation at protein loci isusually assumed tobeadaptively neutral but recent studies have linked variation inperformance tovariation at one protein locus Jordan and Youngson 1991 Furthermore anumber of studies have demonstrated that performance characters have agenetic basis Riddell et al 1981 compared juvenile salmon from two tributaries of the Miramichi River and demonstrated that the juveniles from atributary characterised byhigher flows had more streamlined bodies and longer fins than fish from slower flowing tributaries They were able todemonstrate that this inter population variation inbody morphology had agenetic basis Winter et al 1980 demonstrated that different genotypes exhibited differential resistance toinfections such asBacterial Kidney Disease and Kanis et al 1976 showed that mortality insalmon particularly for the egg and alevin stages was heritable There isalso some evidence that the homing ability of salmon may beunder genetic control Bams 1976 demonstrated that while imprinting alone brought back some of anintroduced donor stock of pink salmon Oncorhynchus gorbuscha addition of locally adapted paternal genes improved the returns Hansen and Jonsson 1991b provided evidence of agenetic component inthe seasonal pattern of return of Atlantic salmon They believed that differences intime of return tofreshwater might bearesult of different selective factors operating inthe stocks tested such that the salmon return tothe rivers at times when flow regimes are favourable toupstream migration 53During the selection of stock for the developing salmon farming industry the diversity present inthe wild stocks presented farmers with the opportunity toselect for attributes favourable toculture such aslate maturation egNorwegian river Aha stock Naevdal 1981 Farmed fish may differ genetically from the wild fish for 166



anumber of reasons Firstly the source material may bedifferent egIrish farmers use lines developed from Norwegian and Scottish salmon Cross and Challanain 1991 Secondly there may befounder effects because of inadequate sampling of the source population Thirdly differences may arise because of genetic drift that ischanges resulting bychance inthe hatchery broodstock Fourthly differences might arise because fish farmers try tomodify the genetic constitution of their broodstock byselective breeding for particular traits Youngson et al 1991 InNorway individual and family selection has been practised indedicated breeding units and there have been significant genetic gains ingrowth rate reduced frequency of sexual maturation and tameness of the fish Gjedrum 1985 while inScotland only the less powerful mass selection technique has been employed and major improvements intarget traits are considered unlikely Youngson 1991 Anumber of studies have demonstrated significant reduction ingenetic variability infarmed salmon Ryman and Stahl 1980 Cross and King 1983 Verspoor 1988 but noevidence of this was found inScottish farmed fish Youngson 1991 However even ifthere are nogenetic changes resulting from hatchery rearing escapes from salmon farms may differ from the wild fish because they are not of local origin 54Agreat deal of concern about the possible adverse genetic effects of fish farm fish onthe wild stocks has been expressed inrecent years Maitland 1987 Cross and Challanain 1991 Hindar et al 1991 Skaala et al 1991 but inthe case of the Atlantic salmon this concern isnot based onempirical evidence of change tothe wild stocks Youngson 1991 However anumber of studies have been conducted inwhich the effects of the introduction of cultured stocks onwild stocks have been monitored Reisenbichler and McIntyre 1977 compared the survival of offspring from matings of hatchery xhatchery hatchery xwild and wild xwild summer steelhead Oncorhynchus gairdneri Wild fish were found tohave the highest survival rates inthe study streams and the authors concluded that ifhatchery fish interbred with wild fish there may beareduction insmolt output Similarly Chilcote et al 1986 compared the reproductive success of naturally spawning summer run hatchery and wild steelhead Oncorhynchus gairdneri They found that the success of hatchery fish inproducing smolt offspring was only 28of that for wild fish but that hatchery fish outnumbered the wild fish The authors concluded that under such conditions the genetic integrity of the wild populations may bethreatened Altukhov 1981 described the results of the transfer between 1964 1977 of 350 million fertilised chum salmon Oncorhynchus keta eggs from the Kalininka river tothe Naiba river onSakhalin Island By 1969 1970 there had been agenetic shift inthe later running Naiba stock and by1985 the population of this river which had previously supported arun of about 650 000 salmon was virtually extinct Thorpe 1987 stressed the importance of this example for managers of Atlantic salmon stocks which are known toexhibit more genetic variability than Pacific salmon stocks Skaala et al 1991 studied the reproductive success of agenetically marked strain of brown trout Salmo trutta and itsgenetic effect onwild populations InNorway Inthe autumn of 1989 genetically marked reared spawners were introduced into two spawning localities of wild trout The reproductive success of introduced trout was estimated tobeapproximately 25compared tothat of wild trout Estimates of survival rates of 0trout revealed that survival isalmost twice ashigh inwild trout than inhybrids of wild and reared trout The authors concluded that when frequent inputs of hatchery fish occur the 167



genetic characteristics of the wild stocks will bealtered and the biological consequences of such gene flow are unknown 55During the NASCOIICES meeting onGenetic Threats toWild Stocks from Salmon Aquaculture anumber of views onthe impacts were expressed ranging from noimpact or even benefits toserious impacts The only evidence however suggested that adverse impacts were possible NASCO 1989 Hinder et al 1991 reviewed the literature concerning the genetic effects of cultured fish onnatural fish populations They concluded that awide range of outcomes have been observed ranging from nodetectable effect tocomplete introgression or displacement Where genetic effects onperformance traits have been documented they always appear tobenegative incomparison with the unaffected native populations and the authors cautioned against acomplacent attitude They warned that without anecessary reservoir of genetic variation the species becomes vulnerable toenvironmental changes and toepizootics from which itmight not recover with consequences both for those concerned with the wild stocks and the aquaculture industry Theoretical studies suggest that failure tominimise or toeliminate the cooccurrence of cultured and native salmon will significantly increase the threat of extinction tonative populations Hutchings 1991 Cross and Challanain 1991 found that inIreland one line derived from Norwegian and Scottish stocks dominated the salmon farming industry and they concluded that ifescaped fish from this line were toenter Irish rivers and interbreed with wild fish inlarge numbers the present stock structure would beeliminated Recent international meetings which have considered the genetic impact of farmed Atlantic salmon onthe wild stocks have highlighted the lack of empirical evidence of genetic impacts NASCO 1989 NASCO 1990 and the need for experiments involving the deliberate release of genetically distinguishable cultured fish These experiments are now being undertaken onthe Burrishoole River Ireland and the River Loth Scotland with ECfunding However the results from these studies will not beavailable for several years and the need for aprecautionary approach until such information isavailable has been stressed This approach was recommended bythe ICES Study Group onGenetic Risks toAtlantic Salmon Stocks which stressed the need for management decisions designed toreduce impacts tobebased onthe information which exists now They also recommended the wide scale use of sterile salmon inthe aquaculture industry toreduce the genetic risks Anon 1991 This Study Group has been temporarily suspended presumably toallow time for the necessary experimentation toyield results Furthermore recent success inthe production of transgenic fish that isfish bearing introduced genes from other species has given rise toheightened concern since the performance and ecological impacts of such fish isunknown Kapuscinski and Hallerman 1990 For example genes coding for growth hormone and antifreeze protein would beadvantageous tosalmon farming inreducing the production cycle and allowing culture innorthern waters The release of certain transgenic fish could destabilize aquatic ecosystems since transmission of the inserted genes has been observed Kapuscinski and Hallerman 1991 56The key toprotecting the genetic integrity of the wild stocks lies inensuring that farmed salmon are contained or ifthey escape they are unable toreproduce with the wild fish Donaldson 1991 reviewed the literature concerning reproductive containment and concluded that itisgenerally accepted that total containment is168



only feasible inland based facilities utilising appropriate security systems screening of outflows treatment of effluents etc However the present production of the salmon aquaculture industry isdominated bycage culture and escapes from such facilities are regarded asinevitable Inthis situation biological containment through sterilization of farmed fish may beappropriate and may offer benefits tothe farmer byeliminating the problems associated with maturation 57Fish may berendered sterile inanumber of ways including surgical removal of the gonads induction of gonadal auto immunity chemosterilization irradiation treatment with androgen induction of triploidy production of sterile hybrids and production of sterile transgenics For use inaquaculture the sterilisation technique adopted should render the fish both functionally and hormonally sterile Johnstone 1992 soastoavoid development of undesirable secondary sexual characteristics Donaldson 1992 concluded that only two sterilization techniques are currently available androgen treatment and production of all female triploids However while androgen treatment isnot yet available for use onaproduction basis with Atlantic salmon Donaldson 1991 all female triploids have been utili sed oncommercial farms where triploid yields the product of triploid rate and survival expressed asapercentage of 90have been achieved using hydrostatic pressure shock of eggs Aberdeen University Research and Industrial Services Ltd AURIS However the salmon farming industry seems reluctant touse sterile fish possibly because of fears that the use of hormones albeit one generation away from the harvested fish will affect the marketability of the product Furthermore triploid salmon grow less rapidly because they lack the steroid hormones which stimulate growth inmaturing fish and because they have larger blood cells triploids have anextra set of chromosomes there issome concern that they may beless tolerant of reduced oxygen concentrations which may occur because of environmental degradation or at times of crowding Johnstone 1992 However taste panel assessments found that flesh quality and smoking characteristics of triploid fish were identical tothose of non maturing diploid fish AURIS and they offer the farmer the flexibility todecide when toharvest the fish and reduce the need tograde out maturing fish From the point of view of protecting the wild stocks from genetic impacts there isevidence that sterilised fish remain inthe marine environment and donot enter rivers Donaldson 1991 although little isknown about the behaviour of such fish incoastal waters 58There issome evidence that aquaculture free zones are effective inreducing the occurrence of farmed fish insalmon rivers Gausen and Moen 1991 found that high proportions of farmed fish 20were never found inrivers at adistance greater than 20km from the nearest cage culture unit However since straying of escaped fish may increase at certain times of the year aquaculture free zones alone are not sufficient for complete protection Bergan et al 1991 6DISEASE AND PARASITE INTERACTIONS 61Although disease epizootics inwild salmonids are uncommon Secombes 1991 they can beaserious threat inintensive culture due tobehavioural stress or sub optimal environmental conditions Saunders 1991 Losses due todiseases are byfar the most serious problem facing the industry inNorway and the two diseases vibriosis and cold water vibriosis alone are estimated tohave caused losses of 169



more than 100 million f67 million during 1984 1988 Tilseth et al 1991 The
development of the salmon aquaculture industry has led to an associated increase
in the number and severity of diseases of farmed fish Smith 1985 For example
Hitra disease was first identified in 1979 and has caused severe losses in Norway
Anon 1987 and during the 1980 s a new disease Infectious Salmon Anaemia
ISA caused heavy mortalities at some Norwegian farms It is understandable

then that concern has been expressed about the possible transfer of diseases and
parasites from farmed fish to the wild Such transfers of disease may occur

through the shedding of infectious agents into the water through contact of wild
fish and farmed fish on each side of the cage through escaped farmed fish mixing
with wild fish and being used as broodstock or through contact with contaminated
gear etc Hastein and Lindstad 1991 The potential negative interactions are not

however one sided since wild fish may be an important reservoir creating problems
of disease eradication at culture sites Anderson 1987 However while diseases
may be treated successfully in the hatchery environment it is not usually possible
to treat fish in the wild

6 2 While concern has been expressed about transmission of diseases from aquaculture
sites to the wild there is little evidence of significant adverse effects although
demonstrating transmission of diseases from farmed to wild stocks is difficult
Anderson 1987 Where disease does occur in a wild stock on a river with

culture facilities it is difficult to ascertain if the infections are indigenous or have
resulted from the culture operations Saunders 1991 There are however a

number of examples in the literature of transmission of disease from culture units
to the wild Egidius 1987 described the import of furunculosis Aeromonas
salmonicida to Norway with Scottish salmon smolts and this disease has

subsequently been reported in the wild Both cultured and wild salmon are at risk
from this disease Saunders 1991 For example Munro 1990 described
modelling studies on the release of Aeromonas salmonicida from sea cages in a

hypothetical sea loch which indicated that wild fish entering the loch would

probably encounter viable bacteria released from the farm and would therefore be
at risk of infection Munro et al 1976 reported the spread of Infectious Pancreatic
Necrosis IPN from farmed stock to wild fish although the prevalence of the virus
in the wild was low and the infection appeared to be inactivated within a short
distance of the farm Since 1989 there has been a rapid spread of IPN at sea water
sites in Scotland Munro and Smail 1992 and it has been detected in fish in two
Scottish West Coast rivers McVicar et al 1992

6 3 In recent years concern has been expressed about the possible effects of sea lice
Lepeophtheirus salmonis and Caligus elongatus on wild salmonids since the
populations of this parasite may have increased due to salmon farming Wootten
et aI 1992 and because the parasite can be a vector of diseases such as

furunculosis and infectious salmon anaemia see CNL 93 24 In Norway the level
of lice infestation on wild salmon in the area where fish farming is concentrated
has been found to be ten times as high as in Oslofjord where there is no farming
Directorate for Nature Management personal communication and there is great

concern that even moderate levels of infestation may cause smolt mortality see
CNL 93 24 In Ireland studies in relation to the collapse of sea trout stocks in
the mid western region showed that both sea trout smolts and kelts returned
prematurely to freshwater and that many of these fish were severely infested with
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juvenile sea lice L salmonis which had caused severe skin and flesh damage
Tully and Whelan 1992 Furthermore dead and dying post smolts were observed

in estuaries where the level of infestation was highest and in some of the locations

sampled the infestation was of epizootic proportions with significant host

pathology Highest infestation levels on sea trout occurred where farmed

production was highest but no cause and effect relationship was established in 1991
between sea lice present on farmed salmon and infestation on sea trout Anon
1992a In Norway and Ireland efforts are now being made to coordinate the
treatment of sea lice Farmers are being encouraged to treat fish with dichlorvos
or hydrogen peroxide in spring before water temperatures increase so as to avoid
stress to the farmed fish and to remove the lice at a time when the rate of

reproduction is low It is important that treatment also takes place before the wild
smolts leave the rivers since information from Ireland suggests that the smolt stage
is particularly vulnerable to damage by the parasite Whelan personal
communication Following the initial treatment prophylactic treatments are

needed to keep lice numbers down In Norway considerable effort is being
invested in publicising the need for coordinated treatment

64 Cage rearing can cause eutrophication and this has been linked to increased parasite
loads in some fish populations and pathogenic fungal infections are more common

in eutrophic waters phillips et al 1985

6 5 The NASCO Guidelines make a number of recommendations concerning husbandry
techniques In recent years there have been trends within the industry to use

reduced stocking densities and fallowing of sites which appear to have had
beneficial results Anon 1992b

6 6 Hastein and Linstad 1991 reviewed the possible disease interactions between wild
and farmed fish and concluded that by acting unconsciously man was possibly
the greatest factor in creating damage to the natural populations Interest in
introductions and transfers for aquaculture has increased in recent years NAC
1991 and the possible impacts of such stock movements are described in document
CNL 93 31 The extreme dangers of such movements are highlighted by the

spread of Gyrodactylus in Norway which is described in CNL 93 33

7 IMPACTS ON THE AQUATIC ENVIRONMENT

7 1 Concern about the rapid expansion of the salmon farming industry and its effects
on the aquatic environment has been expressed by a number of conservation

organizations and this concern is shared by the industry who fear that the harmful
feedback could adversely affect the economical viability of the farm Gowen and

Bradbury 1987 A review of the literature on the impacts of salmon aquaculture
on the environment was presented at the Seventh Annual Meeting CNL 90 27 and
this information has been summarised and updated below Impacts on the aquatic
environment may result from the addition of waste products and chemicals or other
factors

7 2 It has been calculated that for each tonne of feed 88kg of carbon and 154 kg of
nitrogen will enter the environment as waste feed together with 105 6kg of carbon
in the faeces and 6 2kg and 40kg of nitrogen in faeces and excreta respectively
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Waste products insolid form faeces and waste feed together with scales mucus and other detritus will tend tosettle while excreted material will beinthe soluble form Anon 1989a The nutrient loads from fish farming must however beseen inperspective and inFinland ithas been estimated that fish farm nutrients account for under 4phosphorus and under 2nitrogen of the total nutrient load from human activities Makinen 1989 Inthe case of salmon aquaculture most of the production occurs inmarine waters and even asubstantial smolt rearing unit producing 300 000 smolts annually will only have aproduction of about 15tonnes per annum There isvery limited information onthe effects of salmon production infreshwater although the impacts of wastes from trout production have been documented Mills 1987 Phillips et al 1985 reviewed the impacts of salmonid cage culture oninland fisheries but noadverse impacts onthe fish communities were reported However there were changes inwater and sediment chemistry with consequences for microbial and benthic communities Phosphorous isgenerally the limiting nutrient infreshwaters Alabaster 1982 undertook aquestionnaire survey of freshwater fish farm effluents infifteen European countries and found that downstream fisheries were not generally adversely affected unless the total flow of recipient waters was less than 5litre second for each tonne of annual production of fish Asimilar survey of fish farms utilising fresh waters inthe UKfound that mortalities among the native fish populations had occurred inafewcases but ingeneral there was little deterioration infisheries Solbe 1982 73Anumber of studies inthe marine environment have investigated the impacts of solid wastes from salmon cage culture onthe sediments below Braaten et al 1983 Brown et aI 1987 Gowen and McCluskey 1988 Rosenthal and Rangeley 1989 Where water exchange ispoor organic material may build upbeneath cages resulting inincreased oxygen consumption innear bottom waters and the release of methane and hydrogen sulphide gases which could have repercussions for the health of the fish Gowen and McCluskey 1988 Braaten et al 1983 concluded that careful attention should begiven tosite selection and toall routine operations inorder tominimise such pollution However where effects onthe sediment have been observed these have tended tobelocalised Brown et al 1987 and aproblem for the fish farmer rather than the indigenous flora and fauna Anon 1989a Furthermore souring isonly likely tobeaproblem at sites where water depth and movement are inadequate Gowen and McCluskey 1988 However there isaneed for caution because formation of anoxic sediments could provide conditions suitable for the accumulation of dinoflagellate cysts and their release into the water column could result inblooms Rosenthal et al 1987 74With regard tothe soluble fraction of the wastes the most significant characteristics asthey affect water quality are suspended solids nitrogen and phosphorous compounds vitamins and trace elements Nitrogen isgenerally the limiting nutrient inmarine waters Anon 1989a Gowen and McCluskey 1988 found noevidence that afish farm had increased nitrogen or phosphorous levels of the sea loch inwhich itwas located although there was alocalised increase inammonium around the site However direct ammonium toxicity toeither farmed or wild fish populations isconsidered unlikely Anon 1989a Ingeneral widespread eutrophication asaresult of mariculture isunlikely Gowen and Bradbury 1987 although there isaneed for caution since asalmon farm has been implicated inthe formation of alocalised phytoplankton bloom and such phenomena could have 172



serious consequences for the wild fish Anon 1989a Furthermore some vitamins indiets used inaquaculture are required for the growth of toxic microflagellates although there isnoevidence that the occurrence of toxic phytoplankton blooms inScotland and Norway are related tofish farming activity Gowen and Bradbury 1987 Recently concern has been expressed about the bleeding of salmon prior tomarketing and care isrequired inthe disposal of such wastes Anon 1989b 75Awide variety of chemicals including vaccines therapeutants disinfectants and anaesthetics are used inaquaculture which represent apotential threat tothe indigenous biota ifmisused Rosenthal et al 1987 and more information isneeded onthe effect of such chemicals after discharge Maitland 1985 One of the most common chemical treatments insalmon mariculture isanimmersion treatment with the pesticides trichlorvon or dichlorvos which are used toremove salmon lice Concern has been expressed about this treatment Ross and Horsmann 1988 and Fraser et al 1989 suggested that the use of dichlorvos bysalmon farmers may beapossible cause of cataracts inwild salmon onthe West Coast of Scotland However Dobson and Schuurman 1990 concluded that there appeared tobenologic behind this hypothesis and many other more plausible explanations exist toaccount for cataract formation Anumber of alternative treatments of lice are being investigated bythe industry including the use of cleaner wrasse Bjordal 1988 vaccination Anon 1990 pyrethrum ground chrysanthemums and even strings of onions Wrasse inparticular appear tobesuccessful inkeeping lice numbers down when used at ratios of 1501100 salmon although asthese fish are caught inthe wild they have caused some disease problems for the farmers Secombes 1991 Concern has also been expressed about the use of antibiotics inNorway aquaculture accounts for 4060of the total antibiotics used and antifoulants bythe salmon farming industry 76There isalso aneed toascertain whether the migratory behaviour of salmon isadversely affected byfarming Phillips et al 1985 since noinformation isavailable onthe effects of pheromones released bycultured fish onwild salmon Anon 1989b Furthermore there isaneed for further research into the effects of predator prey relationships Species such asjuvenile saithe Pollachius virens are known toutilise waste food from salmon farming and the relationship between these stocks and the prey species of salmon smolts requires further study Itisalso important toascertain ifwild smolts are attracted toand enter cages since they may bepreyed upon byfarmed stocks Anon 1989c 77The NASCO Guidelines made anumber of recommendations concerning site selection and husbandry techniques The ICES Working Group onEnvironmental Impacts of Mariculture concluded that the impacts onthe marine environment from aquaculture have not been asgreat asanticipated and the problems that exist would yield toimproved practices notably improved site selection and advances inhusbandry Anon 1992b 8ECONOMIC INTERACTIONS 81Inthe last ten years or sothe international trade insalmon has developed considerably with increased supplies allowing the development of new markets Shaw and Muir 1987 The advent of alarge supply of high quality fresh farmed 173



salmon available throughout the year has had a marked effect on the traditional

salmon markets particularly the market in frozen salmon which had been supply
driven Stansfeld 1985 Tuomi 1987 speculated that the traditional commercial

fishery in Canada would end because of the advent of salmon farming In

Scotland price reductions have resulted in many marginal netting stations closing
or working shorter seasons resulting in a change in the pattern of exploitation
favourable to the development of ranching Stansfeld 1985 particularly given the

large numbers of smolts being produced and the present financial difficulties facing
the industry Hansen Lund and Bindar 1987 expressed concern that an increased

output of reared fish might lead to higher fishing effort in mixed stock fisheries

resulting in over exploitation of wild salmon stocks This is exactly what has

happened to the Baltic salmon

8 2 The combination of low stock abundance and reduced fishing effort have resulted

in a reduction in the supply of wild salmon on the markets which are now

dominated by farmed fish Although a premium price is paid for farmed salmon

in Canada Anderson 1987 some consumers demand wild salmon and are prepared
to pay to obtain it There is some evidence that the reflagged vessels operating in

international waters have been supplying these markets see document CNL 93 27

8 3 There have also been reports in the press that the occurrence of farmed fish in

rivers is driving salmon anglers away from fisheries in some areas One article

stated that the fighting qualities of the farmed fish were much poorer than the wild

fish and that the flesh quality of the farmed fish was inferior to the wild Given

the considerable economic value of recreational salmon fisheries this impact if

substantiated would clearly be a matter of concern for those responsible for the

management of the fisheries

9 SUMMARY

9 1 In recent years there has been a rapid increase in aquaculture through the rapid
growth of salmon farming This is a valuable industry which produces a high
quality product and has created employment in rural areas The very rapid growth
of the industry has meant that our knowledge of the likely impacts on the wild

stocks has lagged behind Our understanding of the interactions between wild and

farmed fish has however increased considerably in recent years through research

in a number of NASCa countries and now gives rise to real concerns

9 2 Salmon which have escaped from culture units occur in large numbers in both the

marine and freshwater environment and in fisheries and are known to inter breed

with wild salmon Although there is no empirical evidence of the impacts of such

interbreeding for Atlantic salmon information for closely related species strongly
suggests that negative impacts are likely There is also concern about the impacts
of diseases and parasites on the wild stocks and other interactions Clearly more

research is needed and some important experimentation is now being undertaken

with EC funding However managers have been urged by a number of

international fora to act on the basis of current information in order to safeguard
the wild stocks
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CNL 93 52

IMPACTS OF AQUACULTURE

1 An ad hoc Committee set up by the Council met to discuss the proposed approach
to this subject The Committee believes that the information contained in
document CNL 93 29 gives rise to concern about adverse impacts of salmon

aquaculture on the wild stocks and indicates the need for further scientific advice
and consideration of specific practical measures aimed at removing these impacts

2 The ad hoc Committee proposes that the matter should be addressed by twin

approaches which should proceed concurrently

a that the scientific questions addressed by NASCa to ICES should include
a question on the impact of salmon aquaculture on wild stocks and that this

question might specifically refer to genetic disease and parasite ecological
and environmental impacts and to any impacts from current hatchery
practices

b that a NASCa Working Group be set up with the following mandate

in the light of the information in paper CNL 93 29 Impacts of
Salmon Aquaculture and

taking note of the questions addressed to ICES on this subject

i to consider in active cooperation with appropriate interests how
salmon aquaculture including salmon cage rearing and sea

ranching can be conducted in a way that is designed to remove

adverse impacts on the wild stocks

ii to report their findings to the NASCa Secretariat no later than 15

April 1994 so that full consideration to the matter can be given at

the 1994 Annual Meeting

To facilitate the proceedings of the NASCa Working Group the Secretariat
will assemble the relevant background information and each Party may
prepare a position paper in advance of the first meeting of the Group
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CNL 93 30

INFLUENCE OF THE MARINE ENVIRONMENT ON SALMON

1 In June last year immediately following NASCO s Ninth Annual Meeting the
Fourth International Atlantic Salmon Symposium was held in New Brunswick St
Andrews The symposium co sponsored by the Atlantic Salmon Trust the Atlantic
Salmon Federation and the Department of Fisheries and Oceans had as its themes
Salmon at Sea and New Enhancement Strategies

2 The marine phase of the salmon s life cycle is characterised by high mortality with
the combined effects of natural mortality and of marine fisheries generally reducing
the number of fish returning to the river to less than 10 of the number of smolts
emigrating For the majority of countries in the North Atlantic there has been a

trend towards reduced marine survival in the late 1980 s and early 1990 s

However there is a general lack of knowledge of this phase of the salmon s life
cycle Indeed it was stated in one of the presentations that our knowledge of
salmon at sea is dominated not by what we know but by what we do not know
The Symposium therefore provided a timely opportunity to review what is known
and to consider research needs and priorities

3 Some of the major findings might be summarised as follows

a there are common patterns to the annual variations in return rates in

geographically separated stocks both in Europe and in North America

b there are common patterns to sea age at return in geographically separated
stocks

c such evidence suggests that marine conditions are playing an important role
in survival and in the sea age composition of returns

d the abundance of salmon at sea seems to be closely related to sea

temperature most are found in sea temperatures between 40C lOoC

e for North American stocks survival seems to be determined during the first
winter at sea and may be related to the available area of suitable winter
habitat ie habitat with the required sea temperature

f the trend has been for a decline in suitable over winter habitat over a

twenty one year period from 1970 1991

g for European stocks survival seems to be determined by the availability of
spring habitat

h available habitat is determined by atmospheric and oceanographic
conditions

s
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iinthe North East Atlantic nocorrelations between variability insea age composition or total catch and changes between major climatic events could bedemonstrated However the decline inthe proportion of multi sea winter fish occurred at the same time asadecline inthe production of plankton was found 4Anumber of the papers presented referred tothe need for further research into the marine phase of the salmon slife cycle and this was reflected inthe recommendations of the symposium for research tobeundertaken tounderstand the cause of marine mortalities other than fishing and tomonitor itsoccurrence Such studies would involve assessments of forage fish along with their distributions with salmon populations todetermine availability AWorkshop was subsequently held toreview methods of studying the biology of salmon at sea Following this Workshop the attached letter was received from the Atlantic Salmon Trust and Atlantic Salmon Federation which requests that NASCa encourages cooperation inresearch into the marine aspects of the salmon slife cycle 5At itsSeventh Annual Meeting the West Greenland Commission discussed aproposal toconduct ship borne research toinvestigate the relative distribution of salmon throughout the North Atlantic The need for careful planning of such research was stressed and concerns were expressed bysome Parties about the cost of such research and the usefulness of such surveys Tagging experiments funded byNorway and the Faroe Islands were conducted inthe Faroese zone last winter when approximately 3000 salmon were tagged Itisunderstood that the first tag returns inhomewaters from these fish have been received Clearly from the information presented at the St Andrews Symposium the marine phase isone of great importance for salmon production and while our understanding of the mechanisms influencing salmon at sea isincreasing the scientists believe that further research isneeded 6The Council isasked toconsider the request from the Atlantic Salmon Trust and Atlantic Salmon Federation concerning international cooperation onresearch programmes and what action might betaken Secretary Edinburgh 14May 1993 187



THE ATLANTIC SALMON TRUST Company Re iSl red inEnland Re No 904293 Re icred Charily No 252742 PATRON IiRIiTliE PRINCE or WALES KGKTGC8 Pre idenl The Duke of Wellin lon KGLVO08EMCVic Prcsidcnts Vice Admiral Sir Hugh Mackenzie KC8 DSODSCDavid Oarke Sir Ernest Woodroofe Dr Wilfred MCarter Director Rear Admiral DJMackenzie C8Deputy DirectorlSceretary J8DRead Treasurer PJTomlin Chairman Sir David Nickson K8EDLVice Chairman The Lord Moran KCMGMoulin Pitlochry Perthshire PHI6 5JQ Telephone 0796 473439 Facsimile 0796 473554 The Secretary North Atlantic Salmon Conservation Organisation 11Rutland Square Edinburgh EHl 2AS 1December 1992 1tccThe growing concern inrecent years about the reduction inmarine survival of wild salmon inthe North Atlantic led toone of the recommendations from the Fourth International Atlantic Salmon Symposium held inSt Andrews New Brunswick inJune this year This was that research should beconducted tounderstand the cause of marine mortality other than fishing and tomonitor itsoccurrence Such studies would involve assessments of forage fish along with their distributions with salmon populations todetermine availability Following the Symposium itwas agreed that amultinational workshop sponsored jointly bythe Atlantic Salmon Trust and the Atlantic Salmon Federation should beheld onmethods of gaining information onthe movement abundance behaviour and mortality of salmon inthe sea and this took place inEdinburgh on9th 10th December The meeting identified the current lack of knowledge onsalmon at sea and itwas concluded that there could beconsiderable value inresearch projects at various stages of the marine life cycle including observation of the departure of smolts from estuaries and of post smolts and adult salmon while feeding inthe sea and ontheir return migration The workshop identified anumber of relevant techniques including the use of research vessel cruises toundertake research fishing tagging and the operation of sector scanning sonar todetect and track fish fitted with transponder sensor tags The significance of interpreting and exploiting knowledge of environmental conditions inreal time onaspatial scale not obtainable from shipboard observation was seen toargue the requirement for information from earth observation satellites The need for international cooperation inthis field was strongly stressed 188



We have noted from the 1992 Report of the Council that NASCO srequest toICES for scientific advice included evaluate causes of the apparent reduced survival of salmon inrecent years and specify data deficiencies and research needs Iamwriting onbehalf of the Chairman of the Atlantic Salmon Trust and the President of the Atlantic Salmon Federation tosay that the Trust and the Federation strongly support the need for such evaluation and the need for the development of specifications for appropriate research projects of the type considered at the workshop We look forward toexamination of the subject bythe ICES Working Group onNorth Atlantic Salmon We also support the need for international cooperation insuch research and the exchange of such information through the Council of NASCO between the Parties Inthis regard proposed research cruises inthe 1993 1994 season byNorwegian and Canadian vessels were described at the workshop with offers of participation byscientists from other countries The Trust and the Federation hope that NASCO could encourage further cooperation inthis field uoiDHMILLS Chairman Honorary Scientific Advisory Panel Atlantic Salmon Trust 189
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CNL 93 31

IMPACTS OF INTRODUCTIONS AND TRANSFERS

1 For centuries man has undertaken introductions that is releases of species into an

environment outside their present range ICES 1988 in order to improve the
native fauna Nilsson 1985 Such introductions were especially common in the
nineteenth century when there was much human migration McDowell 1968 For
example in 1860 a group entitled The Society for the Acclimatisation of Animals
Birds Fishes Insects and Vegetables within the United Kingdom was formed with
the objectives of introducing exotic species whether useful or ornamental to the
UK and spreading the indigenous species of the UK to other countries Lever
1977 Similarly in North America introductions and transfers of aquatic species
have been undertaken since the late 1800 s NAC 1987 These introductions were

intended to enhance the production of species favoured by humans but many of
them had unexpected negative consequences Li and Moyle 1981 In addition
to intentional introductions some aquatic species have been introduced inadvertently
through human activities For example the introduction of aquatic species in ship s

ballast water or as a result of engineering works e g following the opening of the
WeIland and Suez canals There is now increasing interest in introductions and
transfers of salmonids for aquaculture restoration of historic populations andor

improvement of recreational fisheries NAC 1992

2 Nilsson 1985 considered that the introduction of an exotic species could have any
of the following consequences

i it is rejected because there is no vacant niche or because of predation
native diseases or abiotic factors

ii it hybridises with very closely related stocks formerly adapted to the

ecosystem
iii it eliminates a native species that is either an ecological homologue or

an available prey or because of diseases and parasites carried by the exotic
species

iv it finds a vacant niche

It is however impossible to predict with certainty the results of a particular
introduction since the behaviour of an animal although well known in its native
habitat may well be considerably different in the new habitat ICES 1988 Once
introduced into marine estuarine or freshwaters an animal can rarely if ever be
subsequently eradicated NAC 1987 Harache 1988 reviewed the introductions
of Pacific salmon to Atlantic waters While ecological consequences appear to
have been limited he warned of the threat of the spread of disease He concluded
that much remained to be achieved given the likely increase in movements of live
animals associated with sea farming In North America concern has recently been
expressed about the use of rainbow trout in sea cages along the eastern seaboard
since the species has the potential to pose a very severe ecological threat to
Atlantic salmon management NAC 1987
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3 Transfers of salmonids that is intentional or accidental transport and releases of
salmonids within their present range ICES 1988 have also greatly increased
recently through escape of fish from salmon farms see document CNL 93 29 It
is generally accepted that each salmon river possesses one or more genetically
distinct forms adapted to conditions in that river and that maintenance of this
genetic variation is of paramount importance NAC 1992 In addition to genetic
concerns stock movements can also result in the inadvertent transfer of disease and
parasite agents The potential dangers of stock movements have been highlighted
by the introduction of the monogenean fluke Gyrodactylus salaris to Norway which
is estimated to have resulted in losses of between 250 500 tonnes to the fisheries
A report on the Gyrodactylus situation is presented separately in document
CNL 93 33

4 In recent years the need for caution in introductions and transfers has been
recognised by a number of international organisations For example in 1973 ICES
adopted a Code of Practice to Reduce the Risks of Adverse Effects Arising from
Introductions of Non indigenous Marine Species This Code was revised in 1979
and subsequently formed the basis of a Code of Practice endorsed by the European
Inland Fisheries Advisory Commission EIFAC The International Union for the
Conservation of Nature and Natural Resources IUCN has agreed a position
statement in order to reduce the damaging impact of introductions More recently
the Declaration of Cancun adopted by the International Conference on Responsible
Fishing held in Mexico May 1992 requested FAO to prepare a draft Code of
Conduct for Responsible Fishing The FAO has recognised the risk of serious
adverse interactions between introduced and resident fish populations and the Code
of Conduct will include guidelines concerning introductions and transfers

5 The question of the impact of introductions and transfers on Atlantic salmon has
been under review in the North American Commission since its First Annual
Meeting when a Scientific Working Group on Introductions of New Salmonids on

the Atlantic Seaboard was established This Working Group subsequently renamed
the NAC Scientific Working Group on Introductions and Transfers has established
an inventory of introductions and transfers of all salmonids into the Great Lakes
and the Atlantic coast of North America and each year reports to the Commission
on introductions undertaken during the previous year and those planned during the
current year In this way all known proposed stock movements can be reviewed
by the Commission prior to being undertaken Furthermore recognising the
potential for adverse effects on the wild salmon stocks from movements the North
American Commission has adopted Protocols for the Introduction and Transfer of
Salmonids These protocols introduced a zoning concept based on the degree of
degradation or manipulation of the wild Atlantic salmon stocks The objectives of
the protocols are

a to minimise the risk of introduction and spread of infectious disease agents
b to prevent the reduction in genetic variance and prevent the introduction of

non adaptive genes to wild populations
c to minimise the intra and inter specific impacts of introductions and

transfers on Atlantic salmon stocks

193



6 In the light of the risks involved in introductions and transfers the Organization
may wish to build on the initiatives of the North American Commission There
may be a case for following this up in the North East Atlantic Commission
particularly with regard to the establishment of an inventory of introductions and
transfers of salmon In this way the Commission could be informed of proposed
introductions before they take place and the Council would then be aware of
planned introductions throughout the Convention area This paper has therefore
also been put before the North East Atlantic Commission for their consideration

Secretary
Edinburgh
28 April 1993
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LONG TERM TRENDS IN SALMON ABUNDANCE

1 The total declared catch of salmon in the North Atlantic in 1992 was 3924 tonnes
which is the lowest recorded in the period 1960 1992 Catches have now declined
for six years in succession despite the inclusion of increasing catches of fish farm

escapees and ranched fish Anon 1993a The decline in catches is to some extent
a reflection of recently introduced management measures which have had the
specific aim of reducing catches In that sense it is expected and indeed desirable
However there is evidence that the decline in catches is greater than would be

expected as a result of these measures Anon 1993 Interpretation of catch
statistics is difficult because of the lack of effort data Shearer 1988 Anon 1993
changes in the availability of fish to the fisheries Shearer 1988 introduction of

regulations and the problem of unreported catches Despite these limitations catch
data are considered indicative of trends in stock abundance Friedland 1993 and
have inherent value if used in the right context Bielak and Power 1988

2 Given the present period of low abundance through much of the North Atlantic
there is an increasing interest in assessing the present stock status in an historical
perspective Bielak and Power 1988 A number of studies have examined long
term catch statistics For example Huntsman 1937 examined the periodic scarcity
of salmon in the Maritime Provinces utilising data for the period 1870 1935 and

Taylor 1985 presented statistics on salmon landings in Newfoundland and
Labrador from 1720 In the North East Atlantic George 1982 presented evidence
of cycles of abundance of Scottish salmon during the period 1790 1976 and Mills
1987 presented information that showed that periods of scarcity and abundance
exhibited a broadly similar pattern in a number of North Atlantic countries
Synchrony in catches in the Baltic has also been demonstrated In his Open
Lecture to the 80th Statutory Meeting of ICES Dr Kenneth Mann presented
evidence of synchronous changes in widely separated stocks of fish including three
species of Pacific salmon He concluded that while the mechanisms are poorly
understood it seems almost certain that global patterns of atmosphere ocean

interactions are in some way responsible for the large changes from year to year
and over longer time periods Anon 1993b

3 Those not familiar with the cycles of abundance and scarcity in natural resources
can draw wrong conclusions from short term changes Salmon catches have been
of interest to man for many years and in some cases historical records go back over
100 years The availability of such records which are usually linked to a particular
river is probably unique to the salmon Clearly care is needed in interpretation of
catch statistics but given the apparent present scarcity of the Atlantic salmon there
may be merit in reviewing all the historical information from around the North
Atlantic in order to try to put the present low catches into some historical
perspective Such a review could draw on the existing literature but it may also
be possible to examine new data sets and a report would be made to the Council
at its Eleventh Annual Meeting

Secretary
Edinburgh
13 May 1993
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CNL 93 33

THE SPREAD OF GYRODACTYLUS

SUMMARY

1 The introduction of the parasite Gyrodactylus salaris to Norway and its subsequent
dispersal through stocking from an infected hatchery demonstrate the risks

associated with stock movements It has been estimated that losses to the fishery
of 250 500 tonnes have been caused as a result of the mortality of juvenile salmon

caused by the parasite The natural stocks of 37 river systems have been infected

and have suffered large reductions in their populations such that most are

considered to be threatened with loss In order to eliminate the parasite and

prevent its spread to other rivers the Norwegian authorities have commenced a

large scale programme which includes treatment of the infected rivers with

rotenone To date this has been successful in thirteen rivers and five populations
have been re established using gene banks or local stocks

2 Despite the measures taken by the Norwegian authorities there has been some

spread of Gyrodactylus within Norway The parasite has also recently been found

in Northern Finland and the White Sea area of Russia where some large and very

important salmon rivers are located It is not known whether these findings as is

the case in Norway are a result of spreading from the Baltic Furthermore

although G salaris is not present in the UK laboratory studies have demonstrated

that the salmon stocks are vulnerable It is therefore vitally important that all

efforts are made to prevent the further spread of the parasite throughout the North

Atlantic Protocols to control introductions and transfers have already been agreed
in the North American Commission of NASCa and the development of such

Protocols might be considered in the North East Atlantic Commission A summary
of possible actions is contained in document CNL 93 32

Secretary
Edinburgh
27 April 1993
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CNL 93 33

THE SPREAD OF GYRODACTYLUS

1 The genus Gyrodactylus is a group of viviparous monogenean flukes that is

parasitic flatworms which give birth to live offspring and which spend their entire

life cycle on one host They occur on the skin and occasionally on the eyes and

gills of the fish they parasitise and are usually about 0 5mm in length Roberts and

Shepherd 1974 They can reproduce rapidly and an adult can often be seen to

contain a juvenile which in turn contains another juvenile

2 Gyrodactylus salaris was first described from salmon parr at a fish farm on the

River IndalsaIven in northern Sweden As with other species of Gyrodactylus it

is well known to fish farmers and can be successfully controlled by chemical

treatment Malmberg 1988 However in July 1975 the species was found in

Norway following a period of high mortality at the Sundalsprahatchery on the

river Driva western Norway and the following month it was found in the river

Lakselva in northern Norway Johnsen and Jensen 1991 The wild salmon parr

population of this river suffered catastrophic mortality to the extent that within two

years the population had almost completely disappeared Johnsen and Jensen

1986 At this time the mortality was thought to be related to environmental

change in the river but following the discovery of the parasite in three other rivers

it was hypothesised that the parasite had been introduced to Norway and

subsequently dispersed by stocking from infected hatcheries Dolmer 1987

Spreading between neighbouring rivers is thought to occur through brackish waters

Johnsen and Jensen 1986

3 In Norway in 1980 a Gyrodactylus Committee comprising representatives of the

Directorate for Nature Management the veterinary authorities the fish farming
industry and the University of Oslo was established and a programme of research

into the problem at hatcheries and in natural waters the Gyrodactylus project was

initiated Johnsen and Jensen 1991 By December 1980 twenty rivers were

known to be infected and had suffered the characteristic high mortality of salmon

parr within 2 years Heggberget and Johnsen 1982 By the end of the project in

1982 G salaris had been identified in 26 of 212 rivers and 6 of 25 hatcheries

investigated Malmberg 1988 The pattern of distribution indicated a clear

connection between the distribution of G salaris and known deliveries of stock

from infected hatcheries Johnsen and Jensen 1986 Other species of

Gyrodactylus G truttae and G arcuatus were also found in some rivers but these

did not appear to cause mortality of salmon parr Following a request from the

veterinary authorities in 1980 to stop deliveries of fish for stocking G salaris was

declared a notifiable disease in 1983 However the number of infected rivers has

continued to increase so that by 1991 34 rivers and 35 hatcheries were known to

be infected Johnsen and Jensen 1991 To date 37 rivers are known to have been

infected

4 Johnsen and Jensen 1986 estimated that in 1984 the losses to the salmon fishery
due to G salaris were between 250 500 tonnes While epizootics of the parasite
in the hatchery environmen have been reported large scale mortalities in the wild

appear to be unique to Norway Bakke 1991 examined the variability in
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salmonids tolaboratory infections of the parasite Four Norwegian salmon stocks and one Baltic salmon stock river Neva were tested together with anumber of other salmonid and non salmonid species Gsalaris was found toreproduce onall the salmonid species but not onthe non salmonids However there were marked differences inthe resistance toattack of the salmonids Brown trout and the Baltic stock were able toeliminate the infections Conversely all of the Norwegian stocks tested were found tobehighly susceptible tothe parasite The proportion of salmon making aresponse was lowthe response was weak and itonly occurred after the parasite burden became relatively high Norwegian salmon did however demonstrate host resistance toother species egGderjavini from trout The authors suggested that selective breeding or artificial introgression may intime accelerate the accumulation of genes for resistance against attack Inthis regard one salmon population inwestern Norway does appear tobemore resistant tothe parasite 5The Norwegian authorities primary goal istoprevent further spread of the parasite and itselimination from asmany rivers aspossible Although the parasite causes very high mortality among the wild stock of salmon itcan survive onother fish species inthe watercourse and onescaped farmed salmon when they enter the river Inorder toensure that the parasite iseliminated sothat the salmon population can berebuilt and inorder toprevent spread toother neighbouring rivers the fish populations of the river Vikja were exterminated using rotenone and the treatment of this small river appears tohave been effective Johnsen and Jensen 1991 Todate thirteen rivers have been treated inthis way and populations of salmon have been reestablished infive rivers using gene banks or local stocks Treatment of large river systems inthis way would however bealmost impossible Apossible solution insuch cases istosafeguard the stocks and the fishing bymeans of stock enhancement 6Efforts toovercome the Gyrodactylus problem inNorway toensure that asimilar problem isnot repeated elsewhere require knowledge of the origin and manner inwhich the parasite isspread Malmberg 1988 While itwas initially believed that the problem was related todeterioration of the aquatic environment Malmberg 1988 concluded that fish transports with Gsalaris infected small salmon parr smolt helped the parasite topass the former geographical barrier the Scandinavian mountains and thereby reach anew area with rivers draining into the Atlantic Ocean and aform of salmon genetically distinct from the Baltic salmon Afewrivers may have been infected via alocally arranged import of salmon or rainbow trout or via alocal hatchery but most infected rivers seem tohave been infected via stocking of parr from acentral hatchery 7More recently itisbelieved that Gsalaris has been introduced into Northern Finland Itappears inthis case that the parasite was introduced into the area with movements of rainbow trout for cage culture The parasite has also been located from rivers draining into the White Sea inRussia Arecent study has shown that Gsalaris isnot present inthe UKShinn et al 1992 However laboratory exposure of two Scottish stock rivers Shin and Conon has demonstrated that these salmon are assusceptible tothe parasite asaNorwegian stock Itisvitally important therefore that all efforts are made toprevent the further spread of the 202



parasite throughout the North East Atlantic area The question of impacts of

introductions and transfers is addressed separately in document CNL 93 32
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ANNEX 26

CNL 93 48

PRESS RELEASE

During the inter governmental meetings of the Council and regional Commissions of the
North Atlantic Salmon Conservation Organization NASCO which were held in
Edinburgh during 7 11 June agreement was reached for a regulatory measure for the Faroe
Islands fishery for 1994 The agreement establishes a quota of 550 tonnes with reductions
in the number of licences issued and in the fishing season

NASCO also agreed on the need for further diplomatic efforts in order to eliminate fishing
for salmon in international waters by vessels which have been reflagged in countries which
are not party to the NASCO Convention Methods of improving cooperation on the
surveillance of the area of international waters were also agreed

Serious concerns were raised about the possible impacts of salmon aquaculture on the wild
stocks In some North Atlantic rivers salmon which have escaped from fish farms
comprise up to 90 of spawning populations and there is real concern about the genetic
threats to the wild fish together with disease parasite and other ecological impacts The
Council decided to establish a Working Group to review the options for avoiding adverse
impacts on the wild stocks while maintaining a viable aquaculture industry The North
East Atlantic Commission also agreed to establish a Working Group to examine the
question of introductions and transfers This issue had previously been addressed by the
North American Commission and Protocols designed to safeguard the wild stocks had been
published

The Organization held a Special Session co sponsored by the International Council for the
Exploration of the Sea ICES and the International Baltic Sea Fishery Commission
IBSFC entitled Atlantic Salmon A Dialogue This meeting allowed a frank exchange

of views between the scientists managers and the users of the resource A keynote
address was given by the broadcaster Mr Magnus Magnusson Chairman of Scottish
Natural Heritage who called for adherence to the principles of environmental
sustainability integrated resource management and partnership

The Council also adopted a minimum standard for catch statistics so as to improve their
comparability throughout the North Atlantic

NASCO operates a Tag Return Incentive Scheme to encourage the return of scientific tags
applied to salmon Prizes ranging from 100 to 2500 are offered annually The President
of the Organization Mr B0rre Pettersen Norway announced that the winner of the Grand
Prize was P L Williams of Wrexham

The next annual Meeting of the Organization will be held in Oslo Norway during 6 10
June 1994
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ANNEX 27

LIST OF COUNCIL PAPERS

Paper No Title

CNL 93 1 Provisional Agenda

CNL 93 2 Draft Agenda

CNL 93 3 Explanatory Memorandum on the Draft Agenda

CNL 93 4 Proposed Schedule of Meetings

CNL 93 5 Secretary s Report
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CNL 93 22 Report on Laws Regulations and Programmes

CNL 93 23 Economic Value of Atlantic Salmon

CNL 93 24 Returns under Articles 14 and 15 of the Convention

CNL 93 25 Progress Report on the NASCO Protocol

CNL 93 26 Progress Report on Actions Taken in Accordance with the Resolution on

Fishing for Salmon on the High Seas

CNL 93 27 Report of the International Meeting on Surveillance of Fishing for Salmon
in International Waters

CNL 93 28 Other Actions in Relation to Fishing for Salmon in International Waters

CNL 93 29 Impacts of Salmon Aquaculture

CNL 93 30 Influence of the Marine Environment on Salmon

CNL 93 31 Impacts of Introductions and Transfers

CNL 93 32 Long Term Trends in Salmon Abundance

CNL 93 33 The Spread of Gyrodactylus

CNL 93 34 Dates and Places of 1994 and 1995 Meetings

CNL 93 35 UN Resolution on Large Scale Pelagic Driftnet Fishing

CNL 93 36 Draft Report of the Tenth Annual Meeting

CNL 93 37 NASCO Tag Return Incentive Scheme 1993 Grand Prize

CNL 93 38 Report of the ICESNASCO IBSFC Dialogue Meeting Atlantic Salmon
A Dialogue

CNL 93 39 Protocol Response from the Government of Poland

CNL 93 40 Further Reports on Fishing for Salmon in International Waters

CNL 93 41 Figures used by the Chairman of ACFM in his Presentation to the Council

CNL 93 42 Report on the Activities of the North Atlantic Salmon Conservation
Organization in 199111992 for publication

CNL 93 43 Draft Impacts of Aquaculture

CNL 93 44 Draft Impacts of Aquaculture
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CNL 93 45 Draft Press Release

CNL 93 46 Agenda

CNL 93 47 Outline of 1994 Budget and 1995 Forecast Budget and Schedule of
Contributions

CNL 93 48 Press Release

CNL 93 49 Report of the Tenth Annual Meeting of the Council

CNL 93 50 Decision of the Council to Request Scientific Advice from ICES
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CNL 93 52 Impacts of Aquaculture

NOTE This list contains all papers submitted to the Council prior and at the
meeting Some but not all of these papers are included in this report as
annexes
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