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NAC(89)21

REPORT OF THE SIXTH ANNUAL MEETING OF
THE NORTH AMERICAN COMMISSION OF

THE NORTH ATLANTIC SALMON CONSERVATION ORGANIZATION
15-16 FEBRUARY 1989, HILTON HEAD, SOUTH CAROLINA, USA

AND 13-16 JUNE 1989, EDINBURGH, UK

OPENING OF THE MEETING

The meeting was opened on 15 February 1989 by Mr Howard Larsen, Chairman of
the North American Commission.

The list of participants is given in Annex 1.

ADOPTION OF THE AGENDA

The Commission adopted its agenda, NAC(89)4, (Annex 2).

NOMINATION OF A RAPPORTEUR

The Commission nominated Ms Louise Cote (Canada) as its rapporteur for the 1989
meeting.

ACFM REPORT FROM ICES ON SALMON STOCKS "SALMON IN THE NORTH

AMERICAN COMMISSION AREA"

At the June meeting, the Chairman of the ACFM, Mr Bernard Vaske, presented the
1989 scientific advice from ICES relevant to the North American Commission,
CNL(89)10, (Annex 3).

The Canadian representative asked the ICES representative for clarification of the
following:

(1)

)

On page 7 of the ACFM Advice CNL(89)10 a reference to Table 17 of the
Working Group Report, (CNL(89)9), is made and again in page 15 a reference
is made to Table 34 of that same report. Although these two tables have the
same title, the numbers of smolts released, the run size and the 2SW/1SW
ratios differ. The ICES representative confirmed that the numbers contained
in Table 17 were the correct ones.

Comparability of the estimates of harvest of US fish in Newfoundland and
Labrador using CWT and Carlin tags ie. advice says that CWT method usually
gave higher estimates. Canadian harvest of US fish in 1987 was approximately
600 fish. In the West Greenland Commission area, it appears that the results
of the CWT and Carlin estimates are significantly different for 1987. The
ICES representative advised that although the ICES representative agreed that
the catch of US-origin fish in West Greenland was greater than the harvest in
Canadian waters, he could not confirm a ten-fold order of magnitude.
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52
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(3)  Conclusions of ICES regarding the US proposal for a quota of 416t in Areas
A and B and its effectiveness in reducing or stabilizing the harvest of USA-
origin salmon. The ICES representative confirmed that this measure could
have had positive impacts on the harvest of US-origin salmon. However he .
stated that no positive correlation could be established between the total harvest
and the harvest of US origin salmon in these areas.

Clarification was also requested on the potential effects of the NASCO lottery system
on the provision of scientific advice. The ICES representative answered that ICES
provided an answer for the West Greenland Commission area but not the North
American Commission area.

REPORT OF THE BILATERAL SCIENTIFIC WORKING GROUP ON SALMONID
INTRODUCTIONS AND TRANSFERS

At the February meeting, the American Co-Chairman of the Bilateral Scientific
Working Group on Salmonid Introductions and Transfers presented a report on the
activities of the Working Group since the June 1988 NAC meeting, NAC(89)5,
(Annex 4). The development of protocols was the primary task of the sub-groups.
This exercise has proven to be more problematic than anticipated and still requires
a significant amount of negotiations. However, progress is being made and a
discussion paper will be developed for bilateral recommendations to be presented at
the Edinburgh meeting in June. The Co-Chairman advised the US representative that
his concerns regarding hatchery and ranching activities will also be addressed in the
development of the various protocols.

The Canadian representative expressed his appreciation for the excellent work
accomplished by this bilateral working group.

At the June meeting, the Canadian co-chairman of the Bilateral Scientific Group
presented the report of the Activities of the Working Group NAC(89)17, (Annex 5).
The Canadian representative indicated that Canadian importation of eggs were limited
and from a reliable source. However, US importation of salmon eggs from various
sources in Europe is of serious concern to Canada.

The US representative explained that the control of these importations represented
substantial changes in federal and state legislation and that the US were taking steps
to enforce the situation.

The Co-chairman brought to the attention of the Commission the fact that the French
Islands of St Pierre and Miquelon may be attempting to develop an aquaculture
industry and would be importing fish from Europe or the west coast of North
America. This could have serious impacts on Atlantic salmon stocks and could
threaten the Canadian and American efforts.

The Canadian representative noted that more factual information was needed, he
suggested that this question be undertaken by the US and Canada to obtain additional
information on both aquaculture and commercial fishery activities, the US supported
strongly this strategy. The US representative agreed with the Canadian suggestion
and proposed that some questions be referred to ICES.
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The co-chairman summarised the main elements of the Discussion document on
Introductions and Transfers of Salmonids and asked that the NAC endorse the
principle of the protocols as recommended by the Working Group ie. divided into
three different zones.

The US representative indicated that he supported the spirit of the recommendation
and accepted the four documents and appendices related to the issue of Introductions
and Transfers as tabled in the Council ie. NAC(89)13, (Annex 6); NAC(89)14;
NAC(89)15; NAC(89)16. He undertook to ensure that the documents will be
evaluated through the US review process.

The Canadian representative advised that he was not in a position to endorse the
document at this time but advised that the proposed protocols will also be reviewed
in consultation with user groups in Canada.

IMPACT OF ACID RAIN ON ATLANTIC SALMON

ACFM Report from ICES

The Chairman of the ACFM, Mr Vaske, presented a summary of the relevant sections
of the ICES report and noted that the 1988 estimated numbers of fish lost ie. 5,600
yearly to acidification in Nova Scotia rivers, has been revised to 8,870 in 1989.

Review of Mitigative Measures

At the February meeting, the Canadian representative reminded the US that at least
5,600 fish were estimated lost each year due to acid rain emissions and that this
figure was a very conservative estimate.

The American representative advised that the issue of acid rain has been the subject
of numerous discussions between the Prime Minister of Canada and the President of
the US. The five-year project to evaluate the nature of the various causes responsible
for acid rain emissions will end in 1990. He added that on the occasion of his
February visit to Canada, President Bush confirmed that new steps were being taken
in the US and that a legislation on clean air should be introduced in 1989.

The Canadian representative acknowledged that the US President’s statement
represents a much stronger commitment than those made under the previous
administration. He nevertheless expressed some concerns regarding the lack of
timetable and action plan. :

The effects of regulative measures was further discussed at the June 1989 meeting
and the US representative informed the Commission that President Bush had
announced on Monday 12 June a five-point environmental strategy that included
international cooperation to recover natural areas damaged by pollution.

The Canadian representative expressed its satisfaction at the US government’s
announcement on clean air and at seeing measures being taken. He asked if a copy
of the US press release could be made available to the Commission.
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REVIEW OF THE 1988 FISHERY

The Canadian representative tabled a detailed and comprehensive document on
Canadian catch statistics, NAC(89)8, (Annex 7), indicating that 1988 Canadian catches
were down by approximately 500t and that the recreational fishery registered its
highest percentage of the total fishery since 1983. The Canadian Atlantic Fisheries
Scientific Advisory Committee’s advice was explained and tabled in NAC(89)7,
(Annex 8).

In addition to the brief overview provided at the February meeting on the 1988 US
salmon fishery, the US representative gave, at the June meeting, a detailed
presentation on the extensive range of activities undertaken by the US in the last 10
years.

This Ten Year Review of US Atlantic salmon stocks, NAC(89)12, (Annex 9),
provided information and datas on stocking, adult returns, and sport harvest of US
Atlantic salmon. Detailed information on US regulations and results of tagging
programs were also provided. The US presentation also focused on the projected
stock development for the various Maine rivers, the Merrimack River and the
Connecticut River.

REVIEW AND DISCUSSION OF THE PROPOSED 1989 CANADIAN AND US
SALMON MANAGEMENT MEASURES AS THEY RELATE TO THE MANDATE
OF THE COMMISSION AND TO THE FINDINGS OF THE ACFM REPORT
FROM ICES ’

At the February meeting, the Canadian representative explained that Canada was in
the process of evaluating the effects of its previous five-year strategy as well as the
results of the January Canadian salmon workshop. Canada was therefore not in a
position to respond to the US request regarding the establishment of a quota for
Canadian salmon fishing areas 3+4. The Canadian decision on the 1989 salmon
management plan is to take into account both the domestic management objectives
and the Canadian rights and obligations under the NASCO Convention. The
Canadian representative further advised that Canada was also awaiting ICES advice
regarding the efficiency of the proposed management measure On US salmon
interception by Canada.

The US representative expressed concern that Canada will decide on the proposed
quota system for the Newfoundland fishery before the NAC meets again in June.
He also ‘stressed that, in the future, US Commissioners would like to be offered
the opportunity to attend Canadian seminars and meetings. He further indicated that
the US was aware that the Atlantic Salmon Federation was favourable to the
establishment of a quota for the Newfoundland fishery.

Discussion of this issue continued at the June 1989 meetings. The Canadian
representative explained the guiding principles and major elements of the 1989 salmon
management plan. NAC(89)18, (Annex 10), emphasising that this second five-year
salmon conservation strategy while recognising the continuing role for the commercial
fishery in Newfoundland, still focuses on salmon conservation.
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The Canadian representative also explained that Canada, recognizing its obligations
regarding the interception of migratory salmon, has introduced in 1989 the concept
of "allowance" in the Newfoundland and Labrador commercial fisheries. Canada has
also maintained a closure of the commercial fisheries in the Maritime provinces.

The US representative congratulated Canada for developing and implementing the
new five-year plan which includes the innovative concept of "allowance". He stressed
that this new concept, which is a fundamental change, is vital for the future of
Atlantic salmon management.

The US representative indicated that he was nevertheless distressed by the fact that
Canada was once more adopting conservation measures which were excellent
domestically but did not take into consideration Canada’s obligation under the
Convention. He stressed that in the US view the consultative process implies also
negotiations and was disappointed that a second five-year plan has been established
without taking into consideration the US proposals and that Canada’s attitude was in
its view inconsistent with the Treaty obligation.

The Canadian representative indicated that Canada was perfectly aware of the US
concerns and that these were taken into account in the development of Canadian
Atlantic salmon new fishing plan. He explained that Canada is open to consultation,
advice and discussions and in light of those the Canadian Minister takes the best
possible decision with respect to conservation. He stressed that, as in the past, the
positive results of these decisions will continue to be of benefit to the US as well.
He reiterated Canada’s commitment to maintain the dialogue with the US and
continue the consultative process but made clear that Canada will not negotiate its
Canadian fishing Atlantic salmon plan with the US.

The US representative reiterated the desire of the US for more discussions and the
need to develop a consultation process which will not interfere with the sovereign
process of the Government of Canada.

The US representative introduced an informal proposal for consideration by Canada:

The United States congratulates the Government of Canada upon its decision "to
explore the possibility of developing a plan for the implementation of zonal/river
management for the future" and to "identify selected areas where it could be feasible
to introduce zonal/river management starting in 1990". The United States therefore
proposes that the Department of Fisheries and Oceans select Zones 3 and 4, formerly
designated as zones A and B, as one of those in which to introduce for 1990
zonal/river management, and further that, if, for any reason, it should be decided not
to select two zones that are contiguous, zone 3 be selected as the index zone. We
would also like to offer to assist in any way desirable and feasible in furthering the
successful outcome of this worthwhile and forward-looking venture on the part of the
Department of Fisheries and Oceans.

The Canadian representative indicated that the US informal proposal will be
considered prior to and discussed at the next meeting of the NAC in February 1990 -
prior to taking any decision on the 1990 Atlantic Salmon Regulations.
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RECOMMENDATIONS TO THE COUNCIL CONCERNING REQUEST TO ICES
FOR SCIENTIFIC RESEARCH AND SCIENTIFIC ADVICE

The Commission reviewed and accepted the relevant section of CNL(89)38, (Annex
11), and agreed to recommend it to Council as part of the annual request for
scientific advice to ICES.

DATE AND PLACE OF THE NEXT MEETING

The Commission agreed to hold the first round of its Seventh Annual meeting in
Halifax in 1990 at a date to be agreed between the two heads of delegation.
OTHER BUSINESS

CONSIDERATION OF THE DRAFT REPORT OF THE MEETING

The Commission considered a draft report of the meeting.

ADOPTION OF A PRESS RELEASE

The Commission agreed to issue press related information in the Council Press
Release.
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SIXTH ANNUAL MEETING OF THE NORTH AMERICAN COMMISSION
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AND 13-16 JUNE 1989, EDINBURGH, UK
NAC(89)11

LIST OF PARTICIPANTS

* Denotes Head of Delegation
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*MR DAVID TOBIN Representative (February meeting)
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Representative
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Representative
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US Fish and Wildlife Service, Gainesville, Florida
US Fish and Wildlife Service, Newton Corner, Mass.

National Marine Fisheries Service, Silver Spring,

Maryland

Atlantic Salmon Federation, Boston, Mass
Atlantic Salmon Federation, Ipswich, Mass
US Fish and Wildlife Service, Newton Corner, Mass
Hartford,

Connecticut Bureau of Fisheries,

Connecticut
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DR RICHARD GRAINGER
MR BERNARD VASKE

SECRETARIAT

DR MALCOLM WINDSOR

DR PETER HUTCHINSON

+HNOTE 1:

NOTE _2:

Copenhagen

International Council for the Exploration of the Sea,
Copenhagen

Institut fur Hochseefischerei und Fischverarbeitung,
German Democratic Republic

Secretary

Assistant Secretary

Under Article 11, paragraph 2 of the Convention for the
Conservation of Salmon in the North Atlantic Ocean, the
EEC has the right to submit and vote on proposals for
regulatory measures concerning salmon stocks originating
in the territories referred to in Article 18 of the same
Convention.

Not all participants were present at both the Hilton Head
and the Edinburgh meetings.
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JUNE 1989
EDINBURGH ' ANNEX 2

NAC(89)4
SIXTH ANNUAL MEETING OF THE NORTH AMERICAN COMMISSION
15-16 FEBRUARY 1989, HILTON HEAD, SOUTH CAROLINA, USA
AND 13-16 JUNE 1989, EDINBURGH, UK

AGENDA

1. Opening of the meeting
2. Adoption of the agenda
3. Nomination of a rapporteur

4. ACFM report from ICES on salmon stocks "Salmon in the North American
Commission area" '

5. Report of the Bilateral Scientific Working Group on salmonid introductions and
transfers

6. Impact of acid rain on Atlantic salmon
(@) ACFM report from ICES
(b)  Review of mitigative measures

7.  Review of the 1988 fishery

8. Review and discussion of the proposed 1989 Canadian and US salmon management
measures as they relate to the mandate of the Commission and to the findings of
the ACFM report from ICES.

9. Recommendations to the Council concerning request to ICES for scientific research
and scientific advice

10. Date and place of the next meeting
11.  Other business
12. Consideration of the draft report of the meeting

13.  Adoption of a press release
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EDINBURGH
JUNE 1989 ANNEX 3

NORTH ATLANTIC SALMON CONSERVATION ORGANIZATION

COUNCIL

PAPER CNL(89)10

REPORT OF THE ICES ADVISORY COMMITTEE
ON FISHERIES MANAGEMENT
(SECTIONS 1-4.6 AND 7-11)

(This paper makes reference to the report of the meeting of the ICES Working Group on
North Atlantic Salmon (Copenhagen, 15-22 March 1989). That report is not annexed here
but is available on request to the Secretariat).
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CNL(89)10

REPORT TO THE NORTH ATLANTIC SALMON CONSERVATION ORGANIZATION

1. INTRODUCTION

Questions of particular interest to the West Greenland, North East Atlantic and North
American Commissions are dealt with in Section 5, 6, and 7 respectively. Questions
dealing with homewater fisheries appear in Section 8. Many of the questions posed related
to more than one Commission area and these are answered separately. In this report, the
tables, figures, references, and appendices referred to are from the Working Group report.

2. CATCHES OF NORTH ATLANTIC SALMON

2.1 Nominal Catches

Nominal catches of salmon by country for 1961-1988 are presented in Table 1. Catches
of grilse (1SW) and salmon (MSW) in homewaters are shown in Table 2. Despite the
fact that catches from England and Wales, Ireland, Northern Ireland, and Iceland increased
from 1987 the provisional figure for 1988 (7,009t) when confirmed is likely to show an
overall substantial decrease.

2.2 Catches in Numbers by Sea Age and Weight

Reported national catches for several countries by sea age and weight are given in Table
3. In Canada, a decrease in catch occurred in both 1SW and MSW components, in
Norway only the MSW component decreased, while in Scotland a decrease was recorded
only with 1SW fish. In Ireland and Iceland, the increase observed was mainly in the 1SW
component.

2.3 Unreported Catches

For those countries that provided estimates of unreported catches (one country represented
did not provide an estimate), the total was in the order of 2,500t.

It was agreed that the accuracy of unreported catch estimates will continue to be a problem
as there were few ongoing studies on methods and for most countries unreported catches
are "guess-estimates”. Various methods of estimation that could be used in a variety of
situations were listed.

3. MODELS OF THE FISHERIES

3.1 Background

NASCO asked ICES to continue the development of models to describe the fishery
interactions and stock dynamics. By knowing the contribution that individual stocks make
to each fishery and the exploitation rates on stocks in these fisheries, these models can be
used to evaluate the effects of new or proposed management measures.
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3.2 Models

Three models were presented to demonstrate possible approaches.

3.2.1 Salmon_run reconstruction model

The model developed in 1988 was revised so that stock contribution and exploitation rates
could be reconstructed. A description of the model and input parameters is provided in
Appendix 4. The model was run with data from several indicator rivers; North Esk
(Scotland), River Bush (Northern Ireland), River Imsa (Norway), and the Maine (USA)
rivers. The input data needed are shown in Table 4 and the results of the model are
shown in Table 5. These results are examples of the types of information which can be
provided from this run reconstruction model.

With refinement of the input parameters the model can be used to evaluate effects of
proposed management measures on the fisheries and spawning stock of specific populations.
The extent to which these populations represent other populations within a region or
country requires evaluation.

The importance for countries of engaging in tagging and tag-recovery programmes and
obtaining reliable estimates of returning adults was pointed out. The work should be
carried out on representative stocks.

3.2.2 Optimization model

Linear optimization is defined as the minimizing (or maximizing) of an objective function,
subject to a set of constraints. Using multi-objective linear programming the trade-offs
inherent in management decisions where competing objectives must be met simultaneously
were considered.

The relationship between the objectives of maximizing the savings of USA salmon and
minimizing the variability in Canadian catches is illustrated in Figure 1. The shape of
the curve suggests that the variability of Canadian landings can be significantly reduced
without forgoing much saving of USA salmon. For example, the saving of USA salmon
need only drop 0.9% (= X) to affect a reduction in variability of Canadian catches from
99% to 58%.

Small reductions in either objective (either X or Y) (Figure 1) can lead to changes in
the value of the other objective. The compromise solution, under a given set of
constraints, might be to select a solution near the point circled in Figure 1. At this point
each objective has sacrificed very little and yet the gains to the other objective are
significant.

Further refinements are required before multi-objective linear programming can be used
for scientific management.

3.2.3 Risk analysis model

The Canadian catch data were analysed to assess the risk of not achieving desired
reductions in catch with specific closure strategies. The probability of not achieving a
target fishery reduction was evaluated by quantifying for each year the percentage of the
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catch landed each week. Summaries of the data for the weeks by which 90% and 95%
of the catch had been landed are given in Figures 4 and 5, respectively. For example,
there would be a 57% chance that the fishery would be closed too early in Area A to
catch 90% of the potential catch (a 10% reduction of the fishery), if the fishery were
closed after week 28, and a 14% chance if it were closed after 29 weeks.

4. REVIEW OF THE STUDY GROUP ON TOXICOLOGICAL MECHANISMS
INVOLVED IN THE IMPACT OF ACID RAIN AND ITS EFFECTS OF
SALMON

4.1

The Working Group considered the report of the Study Group on the Toxicological
Mechanisms Involved in the Impact of Acid Rain and its effects on Salmon (Anon.,
1989Db).

4.2 Basis of Toxicological Impact of Acid Rain on Water Quality of Salmonid
Habitat

High concentrations of strong acid anions in wet and dry materials deposited from the
atmosphere have resulted in changes in water quality of lakes and streams, yielding
conditions that are toxic to fish. The most important toxic substances are H* and Al
Dissolved organic matter, H*, and Al interact chemically, and Ca** modifies their effects
on fish, so that mechanisms of toxic action are very complex.

4.3 Differences Between North American and Scandinavian Rivers

The conclusion was that loss of Atlantic salmon from acidic rivers in Nova Scotia has
resulted primarily from H* toxicity whereas in Scandinavian rivers, it has resulted from
both H*and exchangeable Al toxicity.

4.4 The Number of Salmon Lost Due to Acidification in the North East Commission
Area

The total number of adult salmon lost to fisheries and spawning escapement was estimated
to be between 106,000 and 332,000 annually, having an approximate weight of 400 to
1,242t.

Estimates of salmon lost in Norway, Sweden, and UK (England and Wales). No figures
were available from other countries.

Country No. salmon lost Weight salmon lost (tonnes)
Norway 91,700 - 305,800 344 - 1,147
Sweden 13,870 - 23,125 52 - 87
UK (Engl. & Wales) 1,050 - 2,100 4 - 8
Total 106,620 - 331,025 400 - 1,242
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The different assessment methods used were described and the Working Group noted the
wide range of the estimates and agreed that more research is required to refine the methods
so that estimates could be improved.

4.5 The Effectiveness and Current Use of Mitigation Measures

The Working Group recognized that the only satisfactory permanent solution to the problem
of acidification is the elimination of the multiple sources of acidity. Feasible short-term
mitigation measures are liming, stocking and the preservation of genetically diverse stocks.
Liming of Atlantic salmon rivers has been used successfully in Europe and North America
as a mitigation method to reduce juvenile salmon mortality and increase production.

Mitigation measures in current use in several countries were described.
4.6 Salmon Habitat Available, Areas Vulnerable to Acidification, Areas Lost to

Productions and Salmon Lost Due to Acidification in the North Commission
Area

No new information was available on the amount of salmon habitat available, its
vulnerability to acidification nor the areas lost to salmon production.

An estimate of the numbers of salmon lost due to acidification in Nova Scotia in 1988
of 5,600 fish per year (Anon., 1988a) was revised in 1989. If it is assumed that rivers
that currently have pH values below 4.7 were once as productive as rivers that are
presently above 5.0 then the estimated loss of salmon in Nova Scotia is 8870, which is
58% greater than the previous estimate (Anon., 1989).

The Working Group concurred with the Study Group’s recommendation (Anon., 1989a)
that additional analyses for estimating productivity weighing factors be conducted.

7. QUESTIONS OF INTEREST TO THE NORTH AMERICAN COMMISSION
OF NASCO

7.1 Canada

7.1.1 The fisheries in 1988

Total salmon landings in Canada for 1988 were 1,280t (Tables 2 and 3) of which 80.3%
came from commercial fisheries. Landings of 1SW salmon were about equal to the
average for the previous 5 years; landings of MSW salmon were 19% below previous 5-
year mean. To better account for the diversity of Atlantic salmon populations and fisheries
in Canada, landings were sub-divided into geographical regions and three fishery types:
recreational, commercial, and native food (Tables 29, 30 and 31).

7.1.2 Composition and origin of the catch

Reported recoveries of Carlin tags in 1988 were 24% of the average number recovered
annually between 1974 and 1987. There were 18 Penobscot River tags recovered in Areas
A (6), C (1) O (9), and Newfoundland (2).

The recovery programme for CWTs in Canada continued to expand with coverage of 5
Canadian ports. A total of 12,184 salmon were sampled. Of the 26 CWTs recovered,
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21 were from USA hatchery releases in Maine and Connecticut and 5 were from Canadian
releases.

It would be inappropriate to infer differential exploitation on the USA and Canadian tagged

salmon because of differences in timing, location of sampling, and the number of fish
scanned for tags. :

7.1.3 Status of Canadian stocks

Biological assessment of 6 selected Canadian index rivers revealed that target egg
depositions were achieved or exceeded in the Miramichi, Margaree, LaHave, and Conne
rivers but not in the Restigouche and St John’s rivers. In all of the above rivers, the
numbers of 1SW salmon far exceeded target levels. Escapement of 1SW salmon in the
Miramichi was nearly 5 times greater than the target value. Returns of MSW salmon
were considerably lower than forecast from 1987 returns of 1SW salmon (Table 32).

7.2 France - St Pierre and Miquelon Islands

Mention was made of published reports of commercial landings of Atlantic salmon by
residents of the St Pierre and Miquelon Islands. The quantity and significance of these
landings remain to be determined.

7.3 USA

7.3.1 The Fisheries in 1988

Maine is the only state in the USA that allows a sport harvest of Atlantic salmon. The
total catch in 1988 was 0.9t of which 19% were 1SW.

There was a low harvest of MSW salmon in the Penobscot River due to a season limit
of 1 MSW fish per angler and lower returns to the river. Record high river temperatures
during June and July also contributed to the low harvest.

The overall catch in Maine rivers (other than the Penobscot) continued to show a decline
from 0.25 to 0.33 of the average annual catches recorded during the previous decade. This
decline, which began in 1986, is due primarily to an apparent reduction in angling effort
caused by low numbers of fish in the rivers.

7.3.2 Composition and origin of the catch

No salmon originating from any other country are taken in USA rivers.

7.3.3 Status of USA stocks

The status of Atlantic salmon stocks in Maine rivers was assessed using long-term angling
catches, survival of hatchery-reared stocks, redd counts, juvenile salmon production, and
1SW:MSW salmon ratios in the Penobscot River.

Angling catches in 1987-1988 for Maine rivers with salmon runs that are predominantly
of wild origin were 68% below the annual average for the previous 20 years.
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Hatchery-reared salmon fry, parr, and smolt releases have more than tripled in the last 10
years (Anon, 1989a) yet adult returns have remained the same or declined in most Tivers.
Total return rates for Penobscot River smolt releases 1970-1986 are shown in Figure 13.
The return rate for the 1985 and 1986 smolt classes were among the lowest observed in
the past 18 years. '

Juvenile salmon production, measured by electrofishing and expressed as numbers of 1+
and older parr/100 yd2 (unit) was reviewed for five Maine rivers. Unit values for all
rivers sampled were lower than previously recorded except for a tributary of the Machias
River where unit values have remained stable.

The 1SW:MSW ratio (by smolt class) for Penobscot salmon returns for the period 1970-
1988 show that the 1985, 1986 smolt classes yielded the highest ratios since the restoration
programme began.

It appears that more 1SW or fewer MSW salmon are returning to Maine rivers. It was
concluded that there has probably been a decline in the sea survival of Maine MSW
salmon or an increase in the proportion of fish maturing at 1SW.

7.3.4 Exploitation _rate of tagged and untagged salmon

In the development of the Carlin tag harvest model for Maine stocks, it was necessary to
estimate reporting rates for tagged and untagged salmon returning to Maine rivers. If the
reporting rates are accurate, estimates of uncorrected angler exploitation from the return of
tagged fish should be higher than those from returns of untagged fish. An examination of
the historical time series of exploitation estimates for the two groups, however, showed that
estimates were higher for untagged fish (dependent t-test, p = 0.018). Possible causes were
discussed but it was considered premature to adjust the harvest model parameters.

7.4 Evaluation of the Effectiveness of New, Existing, or Proposed Management
Measures for Homewater and Interception Fisheries on Stocks QOccurring in the
Commission Area

7.4.1 Effect of management measures in Canada on Canadian stocks

No new conservation measures were introduced in Canada in 1988. The impact on
spawning escapement and harvests of management measures imposed in 1984 and 1985
were described in Anon 1986a.

Using preliminary figures for 1988 it was estimated that the measure of complete closure

of some fisheries resulted in a decreased harvest and an increase in spawning escapement
of 175t of MSW and 20t of 1SW salmon.

It was estimated that 55t MSW and 5t 1SW were forgone as a result of the delayed
opening of the season in the Newfoundland and Labrador commercial fishing area. Some
of these salmon would have been subject to fishing mortality when the season opened;
however, this is not quantifiable.

As noted in Anon 1987, the average landing of salmon after 15 October (1981-1983 and
1985) was 7t. Some of these fish not taken because of the early closure may be available
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to the fisheries in the following years; however, the majority would probably return to
rivers in the USA and Canada.

The mean ratio of total Canadian MSW salmon to 1SW salmon harvests of the same
smolt class for the period 1983-1987 (1.14) was significantly lower (P = 0.01) than the
mean ratio for the years 1975-1982 (1.97) (Table 33). This indicates that Canada is
catching fewer MSW salmon relative to 1SW salmon of the same smolt class than before
the 1984 Management Plan.

The impact that recent management measures have had on returns to five rivers of the
Gulf of St Lawrence was investigated by an analysis of 1ISW:MSW ratios (for the same
smolt class) in the Bartholomew, Margaree, Miramichi, Mitis, and Nepisiquit rivers.
Regression coefficients for pre-management plan years 1975-1983 and management plan
years 1984-1987 indicated the numbers of MSW salmon relative to 1SW salmon returning
to those rivers had increased by 60% and that the management plan appeared to have been
effective.

The spawning escapements and ratios of MSW spawners to returns increased in the three
New Brunswick rivers (Restigouche, Miramichi, St John) in 1984-1988 compared to
previous observations due to measures to reduce fishing mortality within the rivers.
However, in both 1987 and 1988, estimated returns of MSW salmon to the Miramichi
and St John rivers were less than predicted. As most of the predictions are based on
1SW returns it appears that either MSW salmon sustained higher marine mortality, or that
1SW salmon experienced lower marine mortality than in previous years, or the proportion
salmon maturing at 1SW increased.

7.4.2 Effectiveness of management measures taken in Canada in reducing the harvest
of USA-origin salmon

7.4.2.1 Evaluation of management measures since 1984

In order to assess the combined effects of all measures taken by Canada 1984-1987, the
harvest of 1SW salmon of Maine origin in the Newfoundland-Labrador commercial fishery
was compared to the Maine run size of 2SW fish in the following year. For the years
1967-1983, the ratio of Newfoundland harvest to homewater run size averaged 0.53 + 0.37
(Table 34). The 1987 ratio is less than for any year since 1981.

In order to test the effect of the 15 October closure, the mean ratio of the two most recent
years 1986-1987 (0.25) was compared with the previous 18 years (0.518). The difference
was not significant. Both harvest levels in 1987 and run size of the same smolt class
decreased compared to 1984 and 1985; however, an increase was noted from 1986. The
reduced harvest in Newfoundland in both 1986 and 1987 is consistent with the expected
impact of the closure of the fall fishery by Canada in 1986.

7.4.2.2 Potential effects of USA proposed managements measures for the
Newfoundland-Labrador commercial fishery on Atlantic salmon stocks in North
American Commission area

The proposal to impose a quota of 416t in Statistical Areas A and B was examined to
determine its effectiveness in reducing or stabilizing the harvest of USA-origin salmon
and its impact on the harvest of Canadian-origin stocks.
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It was considered that such a measure may result in saving less than 300 USA-origin
salmon in years when the quota is attained. These fish would be subject to natural
mortality and possibly fishing mortality in other fisheries before they could reach home
rivers in approximately 10 months.

The implementation of a quota could have both positive and negative impacts on Canadian-
origin salmon and these were listed.

7.4.3 Effect of management measures in USA

The primary new regulations enacted in the State of Maine in 1988 were: the prohibition
of the sale of salmon taken by angling and the mandatory registration of all salmon caught
in the sport fishery (1SW fish were previously exempt). Since these additional measures
did not become effective until August, the impact of these management measures could not
be evaluated in 1988.

The management measures taken in 1985 to reduce the fishing mortality in the Penobscot
River have resulted in more than a 50% reduction in the exploitation rate of MSW salmon.

7.5 Numbers of USA-Origin Salmon Harvested in Canada

7.5.1 Historical catches in Newfoundland-Labrador commercial fisheries of 1SW
salmon_which originated in the USA

The time series of tag returns and harvest estimates of the Maine-origin 1SW salmon in
Newfoundland and Labrador was updated and data for 1987 and 1988 fisheries added
(Table 35). The parameters used in the harvest model remain unchanged from the previous
assessment in Anon 1988b.

Summaries of tag returns and harvest estimates by year are in Tables 37 and 38. The
1987 harvest estimates are similar to those for the previous year. Harvest estimate
summaries by week and area for years with changes in harvest are in Table 39.

7.5.2 Harvest estimates of USA-origin salmon from CWT and Carlin tag return data
in Canada in 1987

Comparison of harvest estimates based on CWT and Carlin tag recoveries for the
communities sampled and the neighbouring areas in the Newfoundland-Labrador fishery
showed that the ratio between the two estimates varied among locations with usually
higher estimates by the CWT method (Anon, 1989a). Concerns over these comparisons
were discussed.

7.6 Potential Effects of NASCQ'’s Lottery System on Tag-Return Rates and Provision
of Scientific Advice

ICES was requested by NASCO to evaluate the potential effects of the trial 4-year,
voluntary lottery on tag return rates and provision of scientific advice.

The intention of the lottery is to encourage and improve the return of tags and recapture
information. Based on an analysis of tag releases and recoveries of Maine-origin salmon
it was concluded that detection of a statistically significant increase in reporting rates could
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take many years. The concern by the Working Group on the potential adverse affects of
the lottery were listed. The Working Group concluded that because of the potential
problems of interpreting historical data, because of the low likelihood of detecting changes,
and the confounding of ongoing programmes, they could not endorse the trial lottery
proposal.

ACFM concurs with the Working Group’s evaluation of potential problems of the lottery
system with respect to detecting reporting rate changes, in estimating the reporting rate and
interpreting historical data.

ACFM, however, notes that it was previously shown (Anon, 1985a) that the reporting
rates of tags had the greatest influence on the calculation of estimated harvests. It was
also mentioned earlier in this report (Section 5.1.4, p.18) that the most likely explanation
of the big differences between the harvest of USA fish at West Greenland as calculated
from Carlin tag and CWT data was due to the assumed reporting rate (80% being too
high) and non-detection of tags.  ACFM concludes, therefore, that any increase in tag
reporting towards the 80% assumed level will tend to reduce the errors in the existing
Carlin tag harvest model rather than continue or add to them.

8. HOMEWATER FISHERIES

Details of homewater fisheries are given in Section 8 of the Working Group report. The
descriptions are under 4 main headings, the fishery in 1988, abundance and exploitation,
status of stocks, and effectiveness of management measures. For Canada and the USA,
these topics are mainly dealt with in Section 7.

9. GENERAL TASKS

9.1 Compilation of Tag Release Data for 1988

Data on tag releases were provided in a prescribed format and have been compiled as a
separate report entitled "ICES Compilation of Microtag, Finclips, and External Tag Releases
in 1988". An excess of 1.43 million microtags (CWTs) and 0.4 million external tags were
applied to Atlantic salmon released in 1988 (Table 41). In addition, 1.46 million salmon
were finclipped.

ACFM notes, however, an inconsistency in this information. In two places in the Working
Group report comparisons are made between the number of fish with adipose fins clipped
and the number of CWTs found. In Section 7.1.2 (p.28), 31% of the salmon with clipped
adipose fins also contained CWTs. In Section 5.1.2 (Table 10, p.69), 27.5% of the salmon
with clipped adipose fins also contained CWTs. In Anon 1988a, last year’s report, 30%
of fish with clipped fins also had CWTs. This suggests to ACFM that only 30% of the
salmon on average in the ocean that have clipped adipose fins also contain CWTs. If 1.43
million salmon containing CWTs were released in 1988 and 1.3 million were released in
1987 (Anon, 1988a) then 4.8 million and 4.3 million fish with clipped adipose fins should
also have been at large.

The North Atlantic Salmon Working Group reported only 2.89 million and 2.40 million
fish with clipped adipose fins, or 60% and 55% respectively of the estimated releases.
ACFM encourages Member Countries to make every attempt to report all of the Atlantic
salmon that have clipped adipose fins.
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9.2 ICES Data Base

The Working Group now feels that the need for this type of data compilation has been
superseded by the progress on modelling.

10. DATA REQUIREMENTS AND RESEARCH NEEDS

ACFM endorses the 6 data requirements and research needs as listed in this report.

11. RECOMMENDATION

ACFM endorses the recommendations of the Working Group and of the three Study
Groups.
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NAC(89)5

PROGRESS REPORT OF THE ACTIVITIES OF NAC’S
BILATERAL SCIENTIFIC WORKING GROUP ON .-
SALMONID INTRODUCTIONS AND TRANSFERS

Presented at the Sixth Annual Meeting of
the North American Commission of NASCO
February 15-16 1989
Mariner’s Inn, Hilton Head, S.C., USA

The Bilateral Scientific Working Group on Salmonid Introductions and Transfers met once
since its April 14 1988 meeting in Halifax, N.S. This meeting was held on January 24-
25 1989 in Newton Corner, Mass. The action items identified during the April 1988
meeting formed the basis of the agenda of this January meeting and progress is discussed
in the items below.

1. UPDATE ON ACTIVITIES OF NAC, ICES, AND THE GLFC RELATED TO
INTRODUCTIONS AND TRANSFERS

The chairman, (D. Goldthwaite), gave an update on the annual meeting of NASCO,
June 1988. The report of the working group was well received and NAC reconfirmed
its interest in completion of the protocols for the introductions and transfers of
salmonids. NASCO plans to make introductions and transfers as a theme of the
annual meeting in Edinburgh in June 1989.

R. Cutting gave an update of the May 31 - June 3 1988 joint meeting of the NAC
Bilateral Scientific Working Group and the ICES Working Group on Introductions
and Transfers of Marine Organisms. The ICES Working Group welcomed the
opportunity to liaise with the NAC Working Group and felt that this could continue
by the presence of the NAC Working Group representative, R. Cutting, on their
Working Group. The ICES Working Group invited NAC to refer the draft protocols
to the individual ICES Working Group members for comments if the protocols were
not available for the Working Group’s annual meeting. R. Cutting, and possibly H.
Booke and R. Porter, will be attending joint meetings of NASCO and ICES Working
Groups on Introductions and Transfers of Marine Organisms in Dublin in May 1989.

D. Goldthwaite indicated that the Great Lakes Fish Disease Control Committee
(GLFC) had completed a draft document for procedures on importation of fish into
the Great Lakes Basin. The final revisions will be discussed at a meeting scheduled
for late February. Copies were made available to members of the Working Group.
The GLFC Ad Hoc Committee on Introduction of Exotic Species into the Great
Lakes is making slow progress in developing protocols due to increased attention on
major problems dealing with accidental introduction as well as problems with the
release of ballast water into the Great Lakes by ocean-going vessels.

2. DEVELOPMENT OF PROTOCOLS - STATUS REPORT

It should be noted at the outset that this initiative has proven to be more problematic
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than anticipated. Three (Ecological, Genetic, and Composite) of the following four
protocol initiatives are basically new activities to be dealt with in this fashion. Each
of these requires a significant amount of negotiation for consensus. In some cases,
the commitment and initial excitement (generated last year) may have waned a bit
at the Subgroup level. In others, a lack of clarifying guidance and/or consensus has
impeded progress. Nevertheless, progress is being made, albeit more slowly than
originally planned.

(a) Ecological Interactions Subgroup:

The Ecologic Subgroup has completed a scientific review of the possible intra- and
inter-specific competition which could occur as documented in the literature.
Reference was made to transfers and introduction of both salmonid and non-salmonid
fish. After considerable discussion, the following guidance for the development of
protocols was given to the Ecologic Subgroup:

(1) Protocols should be developed for each of the following species:

- Atlantic Salmon (anadromous and non-anadromous)

- Pacific Salmon (coho, chinook, chum, pink, and sockeye)
- Rainbow Trout (anadromous and non-anadromous)

- Brook Trout

- Brown Trout

- Arctic Charr

- Certain Appropriate Non-salmonids (including bait fish)

- Genetically engineered fish (super fish)

(2)  Begin the text for each species with a brief description of where the interaction
is expected to occur (if at all);

(3)  Consider setting up a matrix for each species showing ecological interaction;

(4)  Define under which criteria the transfer of introduction would be (a) acceptable,
(b) non-acceptable, (c) acceptable with conditions;

(5)  Consider possible interactions at all life stages;

(6) If possible, develop a procedure to estimate the degree of interaction (adverse
effect on production) either quantitatively or qualitatively;

(7) . Develop a procedure to evaluate the introduction of exotic species where no
information is available (ie. data collection and analysis);

(8) Develop a protocol that should be followed to introduce a non-indigenous
species. The Proponent should have to go through a review process and prove
a need for introduction or transfer of non-indigenous species or stock that
cannot be met with native stock.

(b)  Fish Health Subgroup:

The Fish Health Subgroup had three tasks:
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(1) Develop an inventory of the disease status of public and private hatcheries
and federal stocks.

This has proven to be a monumental task. The Subgroup is unlikely to be
successful in developing a current inventory. Information on disease status
would be available from government operated hatcheries in Canada and the
USA, from private hatcheries in Canada and the USA which have been checked
for certification and from hatcheries which are supplying fish for inter-state
transfers. Private hatcheries are not always compelled to provide disease
status. Also, information from the private sector would have to be treated as
confidential. It would appear that the only meaningful approach would be for
each state, province or federal agency to keep an inventory for its area of
responsibility. Information exchange would then occur between those entities
needing it. Further discussions on this issue will be held within the Subgroup.

(2) List major diseases of potential impact to Atlantic salmon.

A list of major diseases has been completed except for some potential minor
revisions. (This is included as Attachment 1). The Working Group suggested
that the final table define the terms such as "direct threat" and "potential
threat". It might also be desirable to group the diseases for which there are
insufficient knowledge for identification and/or for the determination of the
potential adverse effects.

(3)  Draft model protocols.

The Subgroup is well advanced in this task. Members have submitted draft
protocols. The next task is to consolidate the submissions. A meeting or
two would be necessary for this activity. In general, the Fish Health Subgroup
considered the requirements to transfer fish (cultured and feral) for five regions:
(1) state/provinces; (2) eastern USA and eastern Canada; (3) western North
America; (4) IHN - free zones in Western North America; (5) outside North
America.

(c) Genetics Subgroup:

The outline and task of various members have been defined; however, considerable
material has yet to be written. The Working Group agreed that the outline
(Attachment 2) appeared to cover the main items which should be included in the
protocols. A discussion occurred on whether the subgroup should consider procedures
to restore genetic variability. It was felt that this would be partially addressed in
Section IV, but the Subgroup has only been charged with the task of developing
procedures for maintenance of genetic variation. Therefore, procedures for restoring
genetic variability would not be addressed extensively at this time. A brief discussion
occurred on the status of registry of identifiable populations or strains of Atlantic
Salmon stocked historically in various river systems. It was noted that this registry
is of great interest to the Working Group but is secondary to the completion of a
consensus genetics protocol document at this time.
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(d) Composite Protocols (by the Bilateral Work Group):

The Working Group cannot develop a composite protocol until Subgroups had
- provided draft documents. It was recognised that in order to provide a draft to the
Annual Meeting of NASCO in June, a considerable amount of work was still required
by the Ecologic and Genetics Subgroups. Therefore, the Working Group decided that
the best approach should be to provide a Discussion Document to NAC at its
upcoming Edinburgh meeting. The Discussion Document would identify the protocols
having commonalty and those that need to be resolved. A full meeting of the NAC
Working Group and Subgroups will be held during the week of April 10 1989. The
members of each Subgroup will bring their submissions to the meeting where they
will be developed into draft protocols for their respective subgroups. Final drafts
from three subgroups will be provided to the Working Group by May 8.

STATUS OF REVIEW OF REGULATIONS IN PLACE

The federal regulations governing eastern Canada, and federal and state regulations
were tabled. T. Carey is to provide to D. Goldthwaite a copy of the Quebec
provincial legislation which deals with introductions and transfers of fish. D.
Goldthwaite is to develop a composite of all available regulations for tabling at the
April meeting. :

STATUS OF INTRODUCTIONS AND TRANSFERS INVENTORY

The Canadian inventory for introductions and transfers salmonid for 1988 had been
submitted to D. Cutting. It was noted that there was an absence of proposed
introductions for 1989, except for those in Ontario. Canadian representatives are to
follow up on this. D. Goldthwaite had not received any inventory items from the US
states. He will make a request for this information. All material will be reviewed
at the April meeting.

OTHER ISSUES
(a) Recommended name change for the Working Group:

The Working Group recommends that it would be appropriate to replace the word
"Bilateral” with "NAC" in the name of its working group. The name of the group
would then be "NAC Scientific Working Group on Salmonid Introductions and
Transfers".

(b) Upcoming Meetings:

(1) Joint meeting of the NAC Working Group and the three Subgroups - April
10-14 1989, scheduled for St Andrews, N.B. Activities will focus on
completion of draft protocols by the Subgroups.

(2) NAC Scientific Working Group meeting, May 15-18 1989, is tentatively
scheduled for Newton Corner, Mass. Activities will focus on initiation of

composite protocols and the Discussion Document that will be presented in
Edinburgh in June 1989.
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Attachment 1

DISEASES THAT CAN IMPACT TRANSFER OF STOCKS OF FISH

BETWEEN THE UNITED STATES AND CANADA

Disease Agent Direct Potential
Threat Threat

Furunculosis Aeromonas salmonicida +

Enteric Redmouth Yersinia ruckeri +

Bacterial Kidney Disease Renibacterium_salmoninarum +

Hitra Disease Vibrio salmonicida +
Infectious Pancreatic Necrosis Birnavirus +

Infectious Hemotopoietic Necrosis Rhabdovirus +

Viral Hemorrhagic Septicemia Myxovirus +

Other Filterable Agents - +
Viral Erythrocytic Necrosis Viral +
Lake Trout Agent Unknown +
Oncorhynchus Masou Virus Herpesvirus +
Whirling Disease Myxobolus cerebralis +

Ceratomyxosis Ceratomyxa shasta +
Proliferative Kidney Disease PKDX +
Pancreas Disease ? +
Lake Trout Coldwater Disease Cytophaga-Flexibacter +

Identification of the above disease agents to be carried out according to procedures listed in: Fish
Health Protection Regulations Manual of Compliance, Miscellaneous Special Publications (Revised)
1984; Procedures for the Detection and Identification of Certain Fish Pathogens (Fish Health Blue
Book) Third Edition, Fish Health Section American Fisheries Society 1985, Kevin Amos, Editor.
New procedures not listed in these publications may be used but such procedures must be noted on

the inspection form.

Although the listed disease agents are of prime interest, the Fish Health Inspector has the obligation
to list on the inspection form other bacterial parasites, viruses or other agents that are found and may

impact stock transfer.
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Attachment 2

TOPIC: MAINTENANCE OF ATLANTIC SALMON GENETIC VARIATION

(To be done by: H E Booke)

L INTRODUCTION

A. Definition

1. STOCK
2. STRAIN

3. POPULATION

B. The harmful effects of loss of genetic variation can affect fitness today

or tomorrow, can lead to inbreeding, and limitation on genetic diversity.

We need new information on how genetic variation loss will affect North

American Atlantic salmon regarding the ecology and breeding population

units. Economic effects will also have to be evaluated.

Note: Keywords are underlined since they were originally chosen in our December
1987 discussion and put on chart paper for later transcription into the present
format.

IL FISHERY HARVEST - (To be done by: J Ritter/C Kreuger)
(Refer to Vaughn (1947) Copeia)

A.  The timing of harvest may affect genetic diversity by eliminating

important life stages especially if life stage harvest is only encouraged.

B. The harvest selection by size may select against a particular

sex.
C. The harvest by zone/quota may select against important life stages.
D. The catch distribution relative to stock abundance (age distribution, etc)

may favour certain genotypes.
E.  Fishery harvest can affect the kind of fish which are used in hatchery
assist programs.
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III.

Iv.

AVOIDANCE OF SELECTION GUIDELINES FOR HATCHERY
MANAGEMENT - (To be done by: Ray Simon) (Refs. by H Kincaid from-
R.O.-5 Conf. sent to Ray Simon)

A.

The gualitative and quantitative collection of gametes may affect genetic

variation.

The selection of hatchery fish by run_sampling, age selection and

maturation_of individuals may affect genetic variation.

Haphazard or inadvertent selections such as repeated use of the better

looking fish should be avoided.

The design of the hatcheries especially to maintain particular lots of

eggs should be a consideration when establishing breeding schemes.

The minimum number of fish and gametes thereof to maintain effective

Ne for populations should be considered. Should precocious males be

used?

RE-ESTABLISHMENT - (To be done by: H E Booke/C Kreuger)

RESTORATION

REHABILITATION

A. Definition - Differentiate between the zero fish situation and those
habitats which have wild or hatchery fish or a mixture in them.

B. The neighbouring wild populations should be considered especially if
straying is possible.

C. The choice of fish to introduce if adjacent populations are evident.

1. Use should be made of adjacent populations for propagation
purposes.
a. Fish should be used which are acceptable if straying is
possible.
b. Fish that would have the best characteristics for the habitat

should be chosen.
c. Stocking practice/s should be maintained to minimize

straying tendencies, increase returns, and increase the

effects of natural selection. Scales of adjacency such as

(1) nearest neighbour (2) next nearest and (3) continent

source of fish must be considered. The use of measures
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VI

D.

of genetic variance and habitat match of stocks are a part

of good stocking practice. The use of wild stock sperm

should be considered for match against eggs from hatchery

(captive) sources.

The assessment of straying, reproduction and return rates should be

requisite to a restoration programme.

ENHANCEMENT - (To be done by: J Ritter)
and/or SUPPLEMENTATION

A.

0

The subject topic needs to be treated in a more resolved manner than

in rehabilitation/restoration.

The stock within the system (basin, river, etc) should be used with use

of gametes from all size fish.

Enhancement must be dependent on the percent returns due to stocking.

Risks should be identified to other stocks by first evaluating different

enhancement strategies before starting an enhancement programme.
The assessment of an enhancement programme can be measured by

means of gene frequency counts in the resident population/s and by

measure of particular traits.

AQUACULTURE - (To be done by: J Bailey)

A.

B.
C.
D

t

The role of escapees in aquaculture

The importance of locations of wild or relatively wild populations.

The information needs required by aquaculture personnel.

The regulation of use of sterile fish, polyploids, and those fish which

do not fit the normally breeding types.
Aquaculturists face similar problems as evident in enhancement

programmes such as:

1. use of adjacent populations.

2, to minimise €SCapeces or encourage escapement.

Sea-ranching may cause greater risks from straying, by not being done
on a river with a native stock, and the capture (accidental) of wild fish.
The principles of genetic engineering may be applied by aquaculturists.
The use of gene banks may be required as we deplete stocks.
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VIL SUMMARY - (To be done by: Co-chairs)

A.
B.

The importance of gene banks and habitat preservation.

The information needs required in monitoring populations and possible

- research questions to protect/conserve genetic variation. For example,

what are the effects of cage culture escapees on wild populations? What

are the genetic effects of "sneakers” on a population?
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INTRODUCTION

The Terms of Reference for the NAC, Scientific Working Group are in Appendix I
During the past year, 1988/89 the Working Group focused its attention primarily on four
activities, (1) the development of protocols for the introductions and transfers of salmonids;
(2) review all non-indigenous salmonid introductions in relation to the ICES code of
practice; (3) maintain an inventory on all introductions and transfers; and (4) prepare a
compendium on regulations and penalties with respect to introductions and transfers of
fishes in the Commission Area.

Three meetings were held (January 24-25, 1989, Newton Corner, MA; April 10-13, 1989,
St Andrews, NB; and May 15-18, 1989 Newton Comer, MA).

T R Porter, Canadian Co-Chairman, attended the Joint NASCO/ICES Meeting on the
Genetic Effects of Aquaculture on Wild Atlantic Salmon, and the ICES Working Group
on Introductions and Transfers of Marine Organisms.

ACTIVITIES OF THE WORKING GROUP
1. Development of protocols:

The NAC Scientific Working Group, in its 1987 report, identified a potential for adverse
effects on the productivity of Atlantic salmon stocks from introductions and transfers of
salmonids. These effects could be related to changes in genetic composition due to
hybridization, introduction or spread of pathogens, and/or ecological interactions. The
Working Group was given the task (Terms of Reference, No. 2) of developing protocols
which would reduce the risk of adverse effects on the productivity of existing salmonid
populations from introductions and transfers.

The Working Group has developed a Discussion Document which outlines draft protocols
formulated from reports submitted by our Fish Health, Genetics, and Ecologic Subgroups.
This report is presented under separate cover for your consideration.

2. Review of all non-indigenous salmonid introductions:

Reports were received from all agencies except Rhode Island, Vermont, and Connecticut.
Coho and chinook salmon introductions continued in 1988 in Massachusetts, New
Hampshire, and Ontario; as well as the chinook salmon program in New Jersey. However,
all eggs were obtained from the northeast USA or the Great Lakes drainage. There were
no reports of any further sightings of Pacific salmonids in rivers containing Atlantic salmon
in Quebec or the Maritimes. It was noted that New Hampshire has proposed to terminate
its coho program in favour of a chinook program.

Four shipments of rainbow trout, totalling 775,000 eggs, were introduced to eastern Canada
(2 to PEL 1 to NS, and 1 to NB) from Bietey’s resort in Washington. This is contrary
to the recommendations of NAC; however it was noted that the donor facility has been free
of diseases listed in Schedules II and IV of the FHPR for the past 12 years. Although no
reports were received, the Working Group believes that shipments of rainbow trout eggs
from west of the Continental Divide are annually received in the northeastern USA.

Of particular concern to the Working Group were importations of about 2.8 million Atlantic
salmon eggs to Maine from outside North America. Two shipments were received from
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Iceland, 1 from Finland and 1 from Scotland. All of the eggs were destined for private
aquaculture. The Working Group voiced strong concern over the apparent expansion of
importation from Europe. In addition to the potential for adverse genetic effects escapees
may have on wild stocks in both USA and Canada, hybridization with USA stocks may
be detrimental to restoration programs.

Importation of Atlantic salmon eggs from Europe and salmonids from west of the
Continental Divide, is contrary to recommendations which were accepted by NAC.

The Working Group also noted that few agencies were submitting their proposed
introductions for review. Also, we are not being informed if proposed introductions have
been carried out. It is recommended that NAC remind agencies of the importance of
submitting their plans for introductions and transfers.

3. Inventory on introductions and transfers:

The inventory (1975-88) has been updated and is attached (Appendix II). As previously
agreed, introductions of rainbow trout and brown trout from sources east of the Continental
Divide to the northeastern USA are not included. Likewise, rainbow trout introductions
in Ontario from Ontario sources, are not reported. The Working Group noted that agencies
were not identifying if proposed introductions actually occurred. A new reporting form is
being developed to overcome this problem.

4. Report on Regulations and Penalties Governing Introductions and Transfers:

A draft report was prepared and reviewed. The final document will be available for the
Annual Meeting of NAC, 1990.

CONSIDERATIONS FOR NAC

1.  Acceptance in principle of the draft protocols in the Discussion Document and for
member countries to begin the consultation process.

2.  Members countries to strongly urge agencies responsible for introductions and
transfers to; (i) submit their plans for introductions and transfers to the NAC Working
Group; (ii) to submit an inventory of introductions and transfers which have been
carried out.

3. NAC should use its influence to eliminate importations of Atlantic salmon from
Europe and Iceland; and to eliminate introductions and transfers from west of the
Continental Divide.

4. The Working Group points out that the government of the Islands of St Pierre and
Miquelon (off the south coast of Newfoundland) has been interested in developing
an aquaculture industry. Therefore, they may import salmonids from Europe or west
of the Continental Divide. We have very little information on their industry. Since
France is not part of the NAC, they have no obligation to provide information to
the Working Group or to support protocols being developed by NAC. We
recommend that NAC request information on introductions and transfers of fishes
to St Pierre and Miquelon and that scientific experts representing the interest of St.
Pierre and Miquelon participate in the Working Group.
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APPENDIX 1

TERMS OF REFERENCE
NAC Scientific Working Group _
on Salmonid Introductions and Transfers

Advise on matters related to the introductions or transfer of salmonids species which
may potentially affect the health and genetic stability of Atlantic salmon stock in
Canada and the United States of America.

Develop and review, on demand, existing or proposed policies and protocols relating
to the introduction or transfer of salmonids in Canada and the United States of
America with respect to their potential impacts, both positive and negative, on
existing salmonid populations.

Review all non-indigenous salmonid introductions in relation to the ICES "Revised
Code of Practice to Reduce the Risks of Adverse Effects Arising from Introduction
on Non-indigenous Marine Species".

Evaluate existing mechanisms and advise on new mechanisms that might be put in
place to ensure adherence to the above-mentioned ICES Revised Code of Practice
in future programs by member nations.

Maintain an inventory on all introductions and transfers of all salmonids into the
Great Lakes and the Atlantic coast of North America since 1975.

Comment on the potential for adverse genetic and disease impacts on wild Atlantic
salmon stocks resulting from proposed introductions of Pacific salmonids and
proposed transfers or introductions of Atlantic salmon.

Recommend terms of reference or questions which might be referred to the ICES
Working Group on Introductions and Transfers of Marine Organisms or the ICES
Working Group on Genetics, and, if required, cooperate in joint meetings with the
ICES Working Group to consider questions of mutual interest.
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APPENDIX 1

SUMMARY
OF

SALMONID INTRODUCTIONS AND TRANSFERS

IN
EASTERN NORTH AMERICA

(1975-1988)

Prepared by
North American Commission (NASCO) Scientific Working Group

on Introductions and Transfers of Salmonids

May 1989
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SALMONID INTRODUCTION AND TRANSFER INVENTORY

The Bilateral Scientific Working Group on Salmonid Introductions and Transfers was tasked
with developing an inventory of all salmonid introductions and transfers into the Great
Lakes and the Atlantic coast of North America beginning with 1975. Since the task of
documenting all transferred species into these areas was considered impractical, the
Working Group, with the consent of the North American Commission, limited its inventory
to introduction and transfers of (1) all salmonid movement from west of the continental
divide, (2) all Pacific salmonid movements originating east of the continental divide,
including steel-head rainbow trout, but excluding domestic non-migratory rainbow trout
strains, and (3) all international salmonid movements.

Data for the inventory was collected from states and provinces using a form designed by
the Working Group to capture those items felt essential for this initial inventory. Response
to the request for data was quite encouraging, although the inventory cannot be considered
complete at this time. Further data are to be sought from some states and provinces and
the inventory will then be updated.

Data tabled is basic in nature and should serve as an initial exposure to an introduction or
transfer; detailed information on a particular movement would then be pursued by
contacting agencies in the appropriate state or province. Definitions of introduced or
transferred species adopted by ICES (anon. 1984) were utilized, ie, an introduced species
(non-indigenous species) is any species intentionally or accidentally transported or released
by man into an environment outside its present range: a transferred species (transplanted
species) is any species intentionally or accidentally transported and released within its
present range. Inventory data has been entered on an HP 1000 mini-computer, in
Department of Fisheries and Oceans offices in Halifax. Conversion of data to appropriate
micro- or mini-computers at government agencies in Canada and the USA is possible,
should the need arise.

Definitions of Table Headings

File: Code used to designate the file containing material displayed in the
tables.

Species: Common and scientific name.

Stage: Gametes, eggs, juveniles, adults, not specified, and various (a

combination of the above)

Release Site: State or province and river system or lake where fish are released after
quarantine.

Original ReceivingProvince or state, and hatchery or river where fish are first

Facility: maintained in receiving country.
Stock Origin State, province, country and river or lake where introduction or transfer
(source): originated. This site is not necessarily the historic (original) source of

stock, ie, not the genetic stock origin,

Year: This is the year the introduction or transfer for a particular project or
undertaking first entered the receiving facility.
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ABBREVIATIONS USED IN TABLES

PROVINCES/STATES/COUNTRIES OTHER TERMS

AK ALASKA ATL ATLANTIC

BC BRITISH COLUMBIA AQC AQUACULTURE

CAN CANADA BK BROOK

CA CALIFORNIA CK CREEK

CO COLORADO CM CENTIMETREC(S)

CT CONNECTICUT E EGGS EYED EGGS

ID IDAHO ENY ENVIRONMENT

IN INDIANA EXP EXPERIMENTAL/RESEARCH
LAB LABRADOR FCS FISH CULTURE STATION
ME MAINE FF FISH FARM

MAN MANITOBA FING FINGERLING(S)

MA  MASSACHUSETTS H HATCHERY

MI MICHIGAN IS ISLAND

MT MONTANA LK LAKE

NB NEW BRUNSWICK ' NwW NORTHWEST

NFLD NEWFOUNDLAND P/S PARR/SMOLT TRANSITION
NH NEW HAMPSHIRE - REV REVISION

NJ NEW JERSEY R RIVER

NY NEW YORK RET RETURN(ING)

NS NOVA SCOTIA SJR SAINT JOHN RIVER
ONT ONTARIO SKAM SKAMANIA

OR OREGON SS STEELHEAD STRAIN
PA PENNSYLVANIA Sp SPRING(S)

PEI PRINCE EDWARD ISLAND STR STRAIN

QUE QUEBEC TR TRIPLOID

RI RHODE ISLAND - UY PARR UNDERYEARLING PARR
TN TENNESSEE UNK UNKNOWN

US UNITED STATES 8] UNIVERSITY

VT VERMONT w WILD

WA  WASHINGTON WS WATERSHED

WV  WEST VIRGINIA
WY  WYOMING

ORGANIZATIONS

ASF
ASRSC
DEC
DFO
EPS
MSRL
NHFG
NMFS
NSDF
NWAFC
USFWS

ATLANTIC SALMON FEDERATION

ATLANTIC SEA RUN SALMON COMMISSION
DEPARTMENT OF ENVIRONMENTAL CONSERVATION
DEPARTMENT OF FISHERIES AND OCEANS (CANADA)
ENVIRONMENTAL PROTECTION SERVICE (CANADA)
MARINE SCIENCES RESEARCH LABORATORY

NEW HAMPSHIRE FISH AND GAME

NATIONAL MARINE FISHERY SERVICE

NOVA SCOTIA DEPARTMENT OF FISHERIES
NORTHWEST ATLANTIC FISHERIES CENTRE

UNITED STATES FISH AND WILDLIFE SERVICE

45




payradg 10N ‘LD
payadg 10N ‘1D

payads 10N ‘LD
pay1dads 10N ‘LD

paytoads 10N ‘1D
pay1xads 10N ‘1D
payroads 10N ‘1D
payads 10N ‘10
payrads 10N 1D

fLmoeg
Bunrac0y reurSup

LODJILDANNOD

SL61T
SL61

1861

8L61

6L61
0861
1861
1861
£861

TR

sSwreans 2 saye pmaes ‘1) 0000S
sweong 2 soYe SpIMAElS ‘LD 000S T
ALIS MN Ul soe ‘LD 000001
Sweang spIMAels ‘L) 00001
ABIS MN Ul sweans ‘1D 000L11
ABIS MN U sweang ‘1D 000L11
WASAS JIATY INON3OUUOD) ‘1D 000Zy
LIS MN Ul sureang ‘1> 000LTI
JeIS MN UI sweang ‘1) 000LI1
NS aSBI[OY JoquinN

(doorewreyy) 23pory o1y ‘vm 5883 mo1], moqurey en

(ST# YOIG) SMASN ‘AM  s383 N0I], moqurey tn
SSIMAIW SNHONAHIOINO
pYooIpuel umouyun ‘0D s833 uow[es oueyoy £n

JANVION VIYAN SNHONAHIAOINO

Adyoey nos], vewnrey 9 s383 MN0JL, umolg &N
VLLOYL ON1VS

(uosineq) yaelyAoy ‘puead]  s38g uowyes onueNyY €N
(uosineq) iae(yAoy ‘puejad]  s83y uowjes onuepy €N
SIAN ‘VM  s833 uowres onuepy €N

(uosineq) yMaefy4Aoy ‘puerd;  s38g uowjes onueny €N
(uosineq) qiaelyAoy ‘puead]  s337 uowifes snuepy &n
dVIVS OINTVS

uduQ yooig  93eig sareds oI

8861-SL6] ‘SYTASNVIL/SNOLLONAOALNI AINOWTVS 40 AUVIWINNS




wue o1l A3jfeA neaq ‘G
uwrey o1l K9[feA nedd ‘G

syl s1npald uead) ‘g

oy snpord uedad) ‘AW

ouj snpold uedd) ‘g
JSdSVY ‘I

ouj s1onpald uesdQ ‘g
JSdSY ‘I

g ued yst ‘Suqg ‘maN ‘HN
g wreq yst ‘8ug ‘MmoN ‘HN
JSuSY 9N

su] s1onpard uedd( ‘AN
Azyotey 39ATY peaq ‘I
Ayoey aYe] usal) ‘W
JSASY ‘N

au] usfes ‘HN

, 2SUSY ‘AN
Kisyoey dossonb() ‘W

pr1 snpoud weadQ ‘HN

suJ s1Nposd uead) ‘HW
oy yuesd ‘A

2S4SV ‘AN

P11 $190p0Id MO ‘TN
P17 S190p0Id uMnOUe ‘G
P11 S1onpod umnouey ‘I
Ksymeq sossonbQ ‘g
Kxoymey dsossonbQ ‘N

0D uowres s] s1930y ‘G
(oeqn-]) P11 sured 3§ ‘HIN
ouf udreS ‘AN

ouf udres ‘G

ouy uofeS ‘HW

JSASY ‘N

KIoyoey oye] uddI) ‘g

Aupoe Buia1eoey [eulSuQ
ANIVIN

1861
7861

£861
£861
€861
£861
£861
¥861
$861
s861
6861
9861
9861
9861
9861
L861
L861
L861
L861
1861
L861
L861
8861
8861
8861
8861
8861
8861
8861
8861
8861
8861

(Bumyouey eos) Aeg 00seD ‘HN
(Buiyouey eag) Aeg 00seD ‘HW

umouyuf) ‘AN

(s98eD) nodisey ‘GW
(s98eD) wodiseq ‘AW

J9ATY 00100y ‘TN
(s98eD) wodiseq ‘HW

JATY Y00IS001Y ‘TN
(se8eD) uodiseq ‘N
(s98eD) wodiseq ‘HW

10ATY Y00IS00IY ‘HW
(sd8eD) uodiseq ‘AW
umouyuf) ‘TN

1ATY Y00IS00IY ‘HN

1OATY }O0IS00TY ‘TN

ATy uyof jures Joddn ‘W
JATY YOOIS00IY ‘HIN
(se3eD) moqrey JAUIM ‘W
(s98eD) nodiseq ‘W
(s98eD) uodiseq ‘AN

(se8eD) ooquY ‘AW

AR uyof jures sddn ‘g
(68/99) pesea|ar 19K 10N ‘HIN
(68/a39) pases|a1 194 10N ‘TN
(68/a2:0) pasesjax 124 10N ‘BN
(68/934) peseafar 194 10N ‘TN
(68/a3:4) peseajar 194 10N ‘HIN

(sadeD eag) 30007 ‘W
(s98eD ®OS) 93qNT ‘HN

oAy uyor jureg xaddn ‘g

ATy uyof jutes Joddn ‘I

JATY uyof ures Jaddn ‘g

8861 (PUBYSY) JOAY YOOIS00IY ‘I
8861 (8861 ‘ALY I9ATY YOOIS00IY ‘HN

Tea

S 958AY

8861 - SL6T ‘SUHASNVIL/SNOLLONAOULNI GQINOWTVS 40 XAVIWIANS

000005
00081
000051
000951
00050t
99611¢
0000001
0000001
0000¢

110D UOSYOe[ UOPIAYS ‘NV
110D UOS{OE[ UOPIAYS ‘NV

(ureng yun) DYSVYN ‘dN

(ureng dup) oul ‘oid W AN

JoARY uyof wres ‘N
10ATY uyof wres ‘4N
JoAry uyof wres ‘aN
JoATY uyor WS ‘dN
(ureng umouuf)) AemION
UOUOD) JIATY ‘pueNodS
J9ATY uyo[ reS ‘GN
12A1Y uyof wwres ‘gN
Aery 19A1Y ‘puepoos
JoAry uyof WS ‘4N
JoAry uyof wres ‘gN

JoATY uyofr wires ‘gNUed AN

1oATY uyof wres ‘4N
}001spooIg ‘pueliods

epeue)) suure ea§ ‘€GN
}2015po0iy ‘pueiuly

epeue) suure Bd5 ‘gN
1oATy uyof WS ‘4N

(swre ysiy 1p[) ‘Pueld]
(so8eo eos ous]) ‘pueaI]

(unx e) ‘puequid

(sureng ueISaMION) ‘puenods
(sureng uei3omIoON) ‘puelods

(ureng Y(S) NV suueq 3§ ‘dN

00£66 (urens AS) NVO swreq ess ‘gN
0000SE (ureng A[S) NVO suue] es§ ‘gNued AN
K1ayoiey 9[1A0uaI0[d ‘gNIred AN

0000T
000LT
001
000001

QNN

K1oymeH 9[{1A20udIof] ‘N
1oAYy uyof wres ‘N
JoARy uyof res ‘4N

wguQ Y2015

s333 uowpes yud LN
s33g uowrpes yud LN
VHOSNEIO0H SNHONAHIOONO
ed uouwreg dnueny Lo
s3839 uowieS dNUeNY Ln
synpyvy uow(es SNUENyY n
siopy uowies onuepy Ln
s389 uowes snueny Ln
sinpy uowres onueny wmn
sijows uowpes onueNy Ln
sijowg uowpes SAUENY mn
sinpy uowpes dnuepy Ln
siows uowpes onueny 9N
383 uowies dnueny Ln
$839 uowres Snueny Ln
sinpy uowres dnueENY n
uowyes dnueny Ln

A[UD uowreg snueNy Ln
s839 uowes Snueny Ln
siowsg uowjes dnuENy Ln
s339 uowjes onueny LN
sijows uowres dnUENY Ln
A1g uow(es dnUENyY Ln
s389 uowies oSnuepy Lo
s339 uowjes SNueny Ln
s889 uowes SNueny Ln
333 uowjes onueny Ln
339 uow[es dnuenNy Ln
sjjows uoweg dNUBRY Ln
sijows uowres dSnuenNy n
uowses onUENyY L

uoures dNUERY wn

L1y uowfes dSnueny n
s|opy uowyes dnNUENY Ln
s33g uow(es onueny Ln
IVIVS ONTVS

PY 41N sa10adg g




Suueq uowes Sure ‘HN  SL61 (sa3eD) 1essEOSIM ‘AN 0000v1  (¢¥001S Y 9pnOL) HN JO Nl ‘HN A1 uowes oyoy- imn

suwre uowfpes SURIW ‘HIN  SL61 (s98eD) 10538510, ‘G 00000T Joary Apueg ‘yo 5383 uoures 0yo) Ln
uue nosL sSuuds Jepa) ‘g SL6T (s982D) uoAeyrewIA ‘W 0000% ALY Burey ‘vy 337 uowrfes oyop Ln
uue oty sSSuLdS Fepa) ‘g SL61 (s932D) uoaeyreuIp ‘gW 000091 JoAry ndexs ‘v s83g uowpes oyoy) n
suure uowres U ‘JN 9L61 (sa3eD) sqasyoorg ‘gW 00000S DAY ANMoD ‘v $833 uowes oyo) Ln
Ansmau) amysdwey moN ‘HN 961 (s988D) 1ssBISIM ‘TN 0000P1 loary Apueg ‘yo  Aig uowes oyo) Ln
suueq ed§ QU ‘HIN  LL6T (s988D) sqnasyooag ‘W 00000S JoAny ugexs ‘vm  s838g uowes oyo) Ln
suue eog QureN ‘I 8L61 (s93eD) oqnasyooug ‘g 00000L JoAry ndeys ‘vm s83g uowfes oyo) Ln
HOLAS SNTHONAHAOINO
ouf uny S ‘W 1861 (Buryouey eog) Aeg odse) ‘W 000001 Y1) suyor ‘v s38g uowfes umy) Ln
uired noif, AofreA nesd ‘IN €861 (Burysuey eos) Aeg 09se) ‘I 000001 A slquey) ‘vm  s83g uowes wnyd) Ln
ue Jnou], A9[[eA nedg ‘FN €861 (Buryduey ees) Aeg o0ased) ‘g 0000S€ (Asoyoey oprexpioy) ‘ueder  s333 uowres umy) n
uured Inouy, A9[[eA nesd ‘TN 861  (Suryouey eag) Aeg 0ose) ‘TN 00000S1  (Aayoteq wsmuedns]) ‘veder  s83g uowres umy) Ln
A1oyoley JoAry pedq ‘I  S861 SUIBIA JO JIND ‘GW 0000001 (Loyoey oprexyoH) ‘veder  ang uow|es umy) 16
Aoyoter] oAy e ‘IN  S861 (Buryouey eag) Aeg 0dse)) ‘I 000009 [eue) pOOH ‘v s383 uowres wny) Ln
ouf uny BYS ‘G S861 U JO JInD ‘G 000008 punog 198nd ‘vm Anf uowres wny) 16
uired Inoul, AJ[[eA neag ‘TN 861  (Suryouey eog) Aeg 00seD) ‘HW 00000ST  (Asoyoiey wsmreSnsy) ‘veder  s83g uowres wny) Ln
A3oyoleH 10ATy peaq ‘TN 9861 (Bulyouey eag) Aeg 0sED ‘FIN 00000S (PIM) Y1) 1wy ‘v s83g uowles wny) Ln
VLI SNTHONAHAIOINO
wreq Ino1y, AS[[eA neog ‘N S/6l (aug ouwep) umouyun ‘FW 00000€ Yooispoorg onsawoq ‘qr  s387 mo1], moqurey Ln
ured 1001, A9[[EA neag ‘G  9L61 umouyu() ‘g 0000SL Jooispoorg ansswo ‘ql s83g mo1], moqurey Ln
(ummoenby) Aoppur L ¥ 9N LL61 (Aug ouwrepy) umouyun ‘W 000S2 yooispoorg ansawoq ‘ql  s387 N0I], moqurey Ln
(ummoenby) AopPWH LM 9N LL6T (aug suuepy) umouyun ‘gW 0000S Yooispoorg onsawoq ‘q]  s383 mo1y, moqurey Ln
wreq moal AJ[ieA neag ‘N LL6] (Aug suwe) umouyun ‘W 0000021 Yooispooxg onsswo( ‘qr  s88g mo1), moqurey Ln
wue noi], AJ[[eA nesq ‘G LL61 (aug ouwep) umouxun ‘g 00000€ Yooispoorg onsawoq ‘ql  s837 no1], moqurey Ln
uued noi], A9[BA nedg ‘G 8L61 (Aug supep) umowyun ‘gW 0000001 ¥o015pooIg onsowo( ‘q]  $88y 0L, moqurey Ln
ouf uny BAS ‘G 8L61 (Aug suwep) umouyup ‘W 000081 Jooispoorg onsawoq ‘qyr  s387 Mo1], moqurey Ln
ouf uny B3S ‘G  6L61 (aug suwepw) umouyun ‘g 00000Z Yooispoorq onsswoq ‘v)  s83g Mo1], moqurey n
ouf uny 3§ ‘N 6L61 (Aug suuep) umouyupn ‘gW 0000S J¥dooispoorg onsswo ‘ql 839 . IN0IL, moqurey n
uwed nox, A9[[eA neog ‘N 0861 (aug sumepy) umouyun ‘gW 00000S Yooispoolq onsswoq ‘gl s837 moIL, moqurey Ln
Spuod mnoy], sdg rerouriy ‘gIN 0861 (aug suwrepy) umowyun ‘g 0000S ¥ooispoolg ansswoq ‘v  s833 mo1], moqurey Ln
wref oI, A3[[EA neag ‘G 1861 (Aug ouwep) umouyun ‘FW 000009 Yooispoosg onsewo ‘y)  s88g mo1y, moqurey Ln
uured oI, A3[[eA neag ‘G 7861 (aug sumepy) umouyun ‘g 0000L Jyoo1spoorg onsswoq ‘v)  s38g NOIL moqurey Ln
wre;j noJL, AJ[eA nedg ‘GIN €861 (Aug osuuep) umowun ‘FW 0000001 Jooi1spoorg snsawoq ‘v)  s38y oI, moqurey Ln
SSIMAW SNHONAHIYOINO
Anpoey Sumaraooy reuwiSu)  mox : NG osea]oy qunN urduQ yoo1§  98eig saroadg oy
*INOD ANIVIN




Kroyorey yowmpues ‘YN
SoUAYSTY SULEIN JO AIQ ‘VIN
Kroyorey yompues ‘v
Kaoyoey yompues ‘VIN
Ksayotey yompues ‘VIN
KsoyoeH yowmpues ‘VIN
K1oyoeH yompues ‘vIN
YOI Yowmpues 29 UBAINS ‘VIN
YAeH yowapueg 2 UBATS VI
YEH Yowmpues 29 UBAMS ‘VIN
(aumoenby) ssopded L A ‘VIN
Aroymey uealns ‘vIN
pay10ads 10N ‘YN
(armynoenby) our 4 S ‘VIN
pay152ds 10N ‘YN

YoreH Yampueg 79 UBAIS ‘VIN
(armroenby) ssopde) L ¥ VIN
Axoyorey UBAINS ‘VIN
Kxoyoey uealms ‘YN
K1yoleH veAlInS ‘vIN
Ayoey ueAlng ‘YN

(armgmoenby) wnnen ( V VN
(aummoenby) snneD [ V ‘VIN
(ammoenby) sonmeD { vV ‘YN
KxoyoteH oL yMeYo ‘VIN
A3oymey NI YMEUOW ‘VIN

K1oyorey wo1] seepue) ‘VIN
(amymoenby) 101920 ¥ ‘VIN

Aupoeq Sutaredey TewtSuQ

SLLASNHIOVSSVIA

SL61
9L61
LLe6t
8L61
6L61
0861
1861
7861
£861

10ATY YUON ‘VIN
JOATY YUON ‘VIN
1Ay YUON ‘VIN
1Ay YUON ‘VIN
ALY YLON ‘VIN
JOATY YUON ‘VIN
1A YUON ‘VI
10ATY YUON ‘VIN
AT YUON % 1D UOUOIS ‘VIN

861 AT YUON % UOL0JS ‘umo], ‘VIN

6861
6861
$861
9861
9861
9861
L861

orepsury e syuel ‘VIN
JAry YuoN ‘VIN
pasea]oy 10N ‘VIA
wores ' Asoeaoqe] ‘YN
JoATY YUON ‘VIN

1Ay YUON ‘VIN
J[epsuly e syuel ‘VIN

8861 (M0IQuIdd 1V) JoATd YUON ‘VIN

8861 (qoIquidd 1Y) IATY YUON ‘VIA -

6861
6861

1861
¥861
6861
6861
9861

9861

7861

Teax

(pasodoig) Joary YUON ‘VIN
(pasodarg) 39ATY YUON ‘VIN

J20uadg e sj00d ‘YN
10uadg 1e Sj00d ‘VIN
J00uadg 1B S|00d ‘VIN
puepayIng 1€ Spuod ‘VIN
puepaying 18 spuod ‘VIN

juowrady S 18 spuod ‘VIN

010gIMY 18 Spuod ‘VIN

g asBIY

veve
[4%%:14
SLSY
6920t
6L voY
0001t
68699
LY10L
1£506
1081
0005¢
1€6L6
00086
0005T
0000¢
(A4 3
0005t
0000t
0001¢
0000S
00008

0005¢
000ST
000ST
0000S
0000$

00001

0s

J_PQUINN

(201§ VM) J2A1Y YUON ‘VIA
(1901 VM) 19A1Y YUON ‘VIA
(3001S VM) oAy YUON ‘VIN
(3901S VM) 39A1Y YUON ‘YN
Joary YUoN ‘YW

(3901§ VM) JoA1y YUON ‘VIN
(3001S VM) oAty YUoN ‘YW
(3501 VAL 19A1y YUON ‘VIN
K1oydle 91D W VM
(1901§ VM) 19A1Y YUON ‘VIN
(1001S Yun) ou] 04 YSt ‘VM
(001§ VM) JoAry YuUoN ‘VIN
sinpy Suumay ‘YW

(ureng yup) eaby a0 YO
siopy Sunumosy ‘VIN

0P0IS VM) 1Ay YUoN ‘VIN
(ureng yup) enby 210 4O
Koyoey 1Ay oneid ‘TN

- ATy YUoN ‘VIN
K1oyoey oAty aneld ‘1IN
K1oydteH 19a1y uowreS ‘AN

(ureng yup)) 93poT WNOIL VM
(ureng Yup) 23po] MNOIL ‘YA
(ureng jun) 93po7 N0IL ‘VM
(wreng >u() 23poT WOIL ‘VM
(wrens yun) 93poT INOIL ‘VAM

(ureng yu) 93poT MNOIL ‘YA
(urens Yun) 0D ysid WV ‘Id

uiduQ Y0018

ows
jomg
jjowtg
ows
jows
ows
jjows
owrs
1ows
Anf
s339
ljows
Anf
s339
Anf
jjouws
s38g
ANf
Anf

&

2

s339
s833
s38g
s339
s383

s339
Buig

Y41y

uowyes oyoD
uowes oyo)
UowIeS oyod
uow[es oyoD
uowes oyoD
uowyes oyo)
uowjeg oyo)
uowjes oyo)
uowsjes oyo)
uowsfes 0yo)
uowpes oyo)
uourfes oyoD
uowres oyoD
uowes oyoD
uowes oyo)
uow[es oyoD
uowes oyo)
uowpes o4yod
uowies oyo)
uowjes 0yoD
uowyes oyoD

HOINSH SNHONAHYOONO

o], moqurey
IN0IL moqurey
oI, Moqurey
M01J, Moqurey
Moy, moqurey

9N
oan
on
N
N

SSIMAW SNHONAHYOONO

nos], sdoojurey]

N

I4ANQAIVD OWTVS

noly, yooig

N

SITVNLLNOJ SNNITAATVS

soroadg

LILSS




Ayotey pedy ‘YN
Aymey peoy ‘YN
A1oyney paoy ‘VIN
A1oyaey paoy ‘VIN
Axyorey pady ‘YN
Ayaey paoy ‘VIW
Arayey paoy ‘VIN
Anyoey posy ‘YW
Loyney pesy ‘YN
Aroymeq pooy ‘Y
A1ydey paoy ‘YN
Ayney pedy ‘YW

Anpoeq Bunieooy reurduQ

(LNOD) SLLISNHIVSSVIN

8861
8861
8861

. 8861

8861

8861
8861

6861

6861
6861

Teo X

(39 yse10d) ¥y PRRIISIM ‘VIN

(3 YuON) JoAry ueyuely ‘VIN -

(¥ reag) 10A1y pPRIRQ ‘VIN
(¥ PI0D) I0ATY PROIHIRQ ‘VIN
(4 yinos) 1Ry pRIRg ‘VIN
JATY PRIIRG ‘VIN

JOATY SN ‘VIN

ALY pRIPRg ‘VIN

JoAry IO ‘VIN

SQUL JOARY PRIPIQ ‘VIN
AT PRI ‘VIN

I2ATY SO ‘YVIA

G ISLIY

€£09 JaAny uow() ‘G
LovLT J0ATY uowf) ‘FW
6961 JoALY uoluf) ‘TN
0eveT Joary uotuf) ‘FW
000Z1 Joary uomuq ‘W
00977 10ATY uONUN) ‘HW
00827 JaAry uotuny ‘GW
00¢T JoAry uotun ‘W
00LT JoATy uomu() ‘FW
000021 JoATY 102090UU0D ‘1D
00007 JaARY IMdNBUUOD ‘LD
0000T JALY INdN3RUU0) ‘1D
Joquiny wdup Yoo

uowfes onueny
UOwIeS ONUENY
uourres onuepy
uowes snueny
uowes onuenYy
uowres snueny
uowies dnueny
uowses onueny
uowres onueny
uowifes dnueny
uowes dnueny
uowijeg SnUENY

AVIVS ONTVS

so1oadg

aAadg




smarpuy 1S ‘N
umouyun}

KI0ydtey 9A0D) SIMO[] ‘AN

(aru@) paynuapy 10N ‘AN
paynuspy 10N

Kroyotey 9jpaoualold ‘gN
KI0Uo1eH 9A0)) SIamold ‘dN
K1oyoteH 9A0) SIaMOL] ‘gN
K1oyoteH 9A0D) S1OMO[ ‘gN
AIYoIRH 9A0)) SIIMO[] ‘AN
paynuap] 10N

KIUoeH 9A0)) SIOMO[ ‘N

K1oyo1eH 9A0)D) SIOMOL] ‘AN
KI9yoeH 9A0)) SIBMO[] ‘AN
K1ydBH 9A0)) SIOMO[] ‘gN

Koyney e puerd ‘dN
KI0yseH 29A0)) SIOMOL ‘dN
£3ymneH 9A0)) SIOMO[] ‘N
KIUoIBH 9A0)) SIOMO[] ‘N
£1oyoieH 2400 S1amOld ‘dN
A19yote 9A0D) SIIMOL] ‘gN
KRysieH 9A0D) SIOMO[] ‘dN
KIoyoteH 9A0D) SIMO[] ‘dN
K1oyoiey 9A0)) S19mOld ‘N
KIUoieH 9A0)) SIIMO[] ‘gN
K1oymeH 9A0)) SIIMO[] ‘gN
K1oyoteH 9A0)) SIaMO[] ‘gN
KIoyoteH 9A0)) SIaMO[ ‘gN
KIOUoIBH 9A0)) SIOMO[] ‘N
KIYoTRH 2A0D) SIOMO[] ‘gN

Annoeq 3uiatesoy reutSuQ

(LNOD) JDIMSNNAT MAN

6L61
£861

8861

9L61
9L61
9L61
9L61
6L61
6L61
6L61
0861
$861

yun
Yun

£861
9861
9861
9861
L861
L861
1861
L861
L861
L861
8861
8861
8861
6861
6861

Jex

puels] Jo2q ‘dN

(queqpay)) Joary WOIWEIN ‘IN

(pasodoig) spuod Ul ‘EN

BATY B ‘AN
e puern ‘gN
poyroeds 10N ‘gN
paseady 10N ‘dN
paseddy 10N ‘dN
e puetd ‘gN
BATY 400 ‘4N
Aeg o[swo[ieg ‘dN
poseddy 10N ‘gN

peoy Aounym ‘N
o] surey ‘gN

e FOUPUNOW ‘AN
oye] pues) ‘gN

9YeT YUON ‘dN

e pud ‘dN

e Apoqesd ‘gN

9yeT 1ALy IN ‘€N

puod mopesy 3rd ‘AN
weang uln ‘gN

ueuely pueln ‘gN

Ye] surey ‘@GN

WIDARS Ud[D ‘gN

e pueld ‘gN

e 1Ay IN ‘AN

weang wi[n ‘gN
(pasodoid) oxe edoin ‘aN
(paesodoig) 1 siprwspion ‘dN

aus 5Ly

82T1 peyads 10N Anf uowes yuid 10
1 payadg 1IoN  Ang uowes Juld 10
VHOSNGY0D SNHONAHIOINO

00001 sdiyjiyd X uoirem ‘dN Anf Yooiqrey) 1D
SNANIATV SNNITAATYS X SI'TYNLLNOA SANITIATVS
00081 Aydiey [[1A0uaI0]] ‘AN JedX moiy, axe] fe)]
00002 Kioyorey ononbrepy ‘IIN Jedx MoI], 9Ye] 10
000001 Ayoey anenbrepy ‘TN s3337 n01], oye] 10
000001 Kxoyorey ononbrepy ‘1IN $833 F MoI1], ae] 10
000001 aye] JoemIed]) ‘NVIN 339 3 moiy, aye] 1D
1S9LT e Jolemred]D ‘NVIN Ang moij, oxe] 10
0082 oe] Jotemred]d ‘NVIW Anf moi], ae] 10
000€ e 1emred]) ‘NVIN - Jeax moi1], oxe] 10
000001 K1oyorey omonbrep ‘1IN s339 H no1Y, 9ye] 1D
HSNJAVINVYN SONITIATVS
(1199 sdiyd X M1 Jed[D ‘AN JedX oyerds 10
00S sdypyd X M1 Te91D ‘AN Jeax ayerds 10
008 sdiypyd X M1 891D ‘AN JedX ayerds 10
000€ sdiiyd X M1 11D ‘N 3uid ayerds 10
001 sdipyd X M1 691D ‘N IBaX oyerds 10
001 sdypyd X M1 591D ‘AN Jeax aerds 10
0SS sdiiyd X T Ted[D ‘AN Jedx oxerds 1D
000Z sdijiiyd X soremred) ‘gN Anf ayerds | fo}
00S sdijjiyd X 10remres)d ‘gN Anf oayerds 10
0002 sdijiyd X oremred)D ‘AN Anf oyerds 1D
0S1 sdijiyd X Joremred]d ‘dN Anf erds 1D
SL1 sdijiyg X Ioremred)d ‘AN Ang ayerds 10
00L sdiiiyg X soremied]) ‘gN Anf oyerds 1D
000S sdijiiyg X so1emred]d ‘gN Anf ayerds 1D
0002 sdijiiyd X soremred]d ‘4N Anf oerds 1D
0002 sdifiiyd X Joremred)d ‘N anf oyerds 1D
000S sdijjiyd x 3oremred)d ‘N Anf ayeydg
0S1 sdiiyd X 1oemred)) ‘N Ang oyerds
SI'TVNLLNOJA SNNI'TIATVS X HSNDAVINVN SANITIATVS
JoquinyN msuQ yo01s  93eg sa100dg g




PapIod9y 10N

A1oymey o[A20uvIOld ‘gN
A1ymeH uyor 15 ‘gN
PapIo33y 10N

ARYoteYH 940D SI9MOL ‘N
A13yorey 240D s19mMOLq ‘gN
Ayaey [nasoualold ‘gN
Swre] eag snueny ‘gN
J18req sednoq ‘aN

ULON U3l ‘gN

ULIO auald ‘N

J1ulo) sIIH ‘N
Koyorey 940D s1oMoLq ‘gN
UB[MON preuoy ‘gN
RDEBW Soure[ ‘gN

JeI1D UIALY ‘gN

J3req sei3noq ‘gN

95s0g J9ON ‘4N

ossog preutoy ‘gN

ULIB IMOL], SAI0Y USAIN) ‘gN
Moy wermm ‘gN

K3aysey 240D sIOMOL ‘gN
A3oyotey uyor ures ‘gN
K1ayoley uyor ures ‘gN
Kpysey uyor wres ‘gN
AsoyoreH uyor jures ‘gN
Koyorey uyor wres ‘gN
AroyoreH uyor wres ‘gN

A1ayotey 940D SI9MO[ ‘gN
Apyotey uyor wres ‘gN
Ksoyaey uyor wwres ‘gN
Kroymey uyof jures ‘gN

Anpoeg Sutaracey rewiSup

(INOD) MOIMSNNYg MAN

qun)
SL6l
SL6I
9L61
LL6l
6L61
6L61
L861
L861
L861
8861
8861
8861
8861
8861
8861
8861
8861
8861
8861
8861

un
Juny
qun
LL6l
6L61
1861
7861
£861
¥861
861
8861

Tea X

(sa8eD eag) aisnoyreq ‘gN
e nesulqed ‘gN
spuog SuiN-ding oty ‘gN
oxe pAonfy ‘gN
PesEa]9Y 10N ‘9N
Pased[ay 10N ‘N
payixads 10N ‘N
amynoenby ‘gN
amjnaenby ‘gN
amjnoenby ‘gN
amymoenby ‘gN
ammoenby ‘gN
Sigep SnOLRA ‘gN
amjnoenby ‘gN
amymoenby ‘gN
amjnoenby ‘gN
amnaenby ‘gN
amynaenby ‘gN
amymoenby ‘gN
amjnoenby ‘gN
amynoenby ‘gN

Auoyiuy axe ‘gN
e s1snoly ‘gN
o¥eT Juo Iseq ‘gN
JIOAIISIY UOSSIS ‘gN
2)e1 0100wWwoI)) ‘N
e anbrun ‘gN
oye] sunuadiag ‘gN
Aeg os(og ‘gN
e qesoq ‘gN
e 0yox ‘gN
SINeM SNOLIBA ‘€N

ong aseapoy

000002
00000T
0000S

00y
00sT
00§
17221
9868
00s1
666
80¢1
866
£101
000S€

IaquinN

JoAny WOIwenN MN ‘AN
pay1sadg 10N ‘aN

sdiiyd ‘vm

JoAny yonnbesdn ‘gN
sdinud ‘vm

sdinyd ‘vm

OO ‘AM

shueygoy amnoisyy ‘and
sAueySoqy aimpnorsyy ‘and
sAueySoqly uminotosid ‘g0
sAueySoqy armmosyy ‘and
shueyBoqiy amynowsyy ‘and
Aoyoey sdifiyd ‘g
shuey3aqy ammomsiy ‘ganNd
sduey3a|y ammnorasyd ‘ano
shueydoqy axmmosiy ‘and
sAueySoqy ammonsyy ‘and
shuey3ajy amimowsyd ‘anNd
sAueygoqy ammnosyy ‘9no
sAuey3ary axmynoisig ‘and
shueygoy amnowsyy ‘ANO

NET IS ‘IN
ET NS “IN
e NS ‘IN
T POIS ‘IN
MNMET POIS ‘AN
BT PSS ‘ON
BT JNS ‘ON
YT JNS ‘GIN
BT NS ‘AN
BT JMS ‘AN

AydeH NS oy pueld ‘g

WL Y001

Ang
Suiy
Tea)
qun)
s883 g
s383 9
$339
s383
s389
Bury
Bury
Bury
s33y7
s33g
s33g
s3837
s33g
s333
s33y
s387
s339

Teo A

Teax
Teax
Jes
Jea
SLEDN
Jed
Surg
Burg
s33g

J3e1s

LIS T S o
moil yoorg D
naig, yoorg 1)
moiy, yoorg )
mail Yoarg [
noiy yoorg D
oIl Yooarg D)
mory yoorg  gs
noip ooug 8§
marl Joorg  g§
worL, yoory  g§
mo1l, yoorg  gs
mosy yoorg  gs
nozg yoorg 8§
narg, yoorg  gs
moIL, yoorg  gs
mory Yoorg g
norp Yooig s
mail Yoorg s
mosL, yooug g
worL, yooryg  gs
SI'TVNLLNOJ SONITAXTVS

uoureg Jnueny T 10
uowies snueny T 10
uowres osnueny T | fo)
uowreg snueny 1 10
uouieg snuepy T 10
uowes snueny 11 1D
uowres snueny 11 1D
uowres snueny T | fe)
uourreg opueny T 10
uowres snueny T 10
uowyes snueny T 8s

dVIVS OWTVS

soreds o




K10yoteH 9A0)) S1omold ‘gN
K1yotey 9A0) SIMOL] ‘N
L1oydrey A0 SIOMO[] ‘AN

SuLre ystj UOURAIOM ‘N
SULB, YSi UOLRAIOM ‘EN
suure,] ysiy UOUSAIOM ‘6N
puogd areaud ‘N
paipisads 10N ‘AN

puod ateaud ‘N

puod 91eAud ‘gN

wg [oig smaIpuy 1S ‘aN
uoudAlom @ ‘ON

sdnyd v ‘aN

uewdey) uog ‘4N
Lsyorey dS 1mund *GN
mg outrely Apung ‘gN
Do) O ‘4N

S190po1d Ue3d() ISR ‘gN
suure ©3§ dnuepy ‘4N
suue ed§ dnueny ‘gN
Arayoey dS Tmmd ‘gN
1J01D V ‘4N

Aryoey Aeq YeQ ‘GN
%00Q pAoIT ‘N

suure eag dnuepy ‘gN
sue oxe] mopesiN ‘dN
pY1 sjowg snueny ‘gN
dio) 100s1§ ‘N

mouy wenpm ‘gN
Jauwo) sIID ‘4N

%00D pAolT ‘aN

e MOIL SAUDY URIO ‘gN
ooeisng prempd ‘N

Aupoeg Suapoey reUSUQ

(LNOD) JMDIMSNNIT MIN

$861
L861
8861

LL6l
8L61
6L61
$861
$861
s861
$861
L861
L861
L861
L861
L861
L861
L861
L861
L861
L861
L3861
L861
L861
L861
L861
L861
L861
L861
8861
8861
8861
8861
8861

TeX

NOAISSY ysenbsnpy 15T ‘gN
ysenbsnpy 1seq ‘gN

(pesodoiq) ysenbsnjy 1seq ‘GN

suue,] aeAud ‘AN
suwe sleAld ‘gN
sure, AteAld ‘AN
JoAry opueld ‘gN
Joary Soqureq ‘dN
uyor wres ‘gN
Joary onbiqol ‘&N
‘AN

amymoenby ‘gN
amynoenby ‘gN
amynoenby ‘gN
amjnoenby ‘gN
amynoenby ‘gN
amynoenby ‘gN
amynoenby ‘gN
amjnoenby ‘gN
amjnoenby ‘gN
amynoenby ‘gN
amnoenby ‘gN
ammaenby ‘gN
amynoenby ‘gN
amynoenby ‘gN
amnoenby ‘N
amjnoenby ‘gN
amnoenby ‘gN
amymoenby ‘gN
amuoenby ‘gN
amjnoenby ‘gN
amnoenby ‘gN
amynoenby ‘gN

S Ise9RY

0ov1
00001
00001

000001
000sT
000SL

Yooig apyoiey ‘aN
. puowo] Y207 ‘gN
puowo Yo ‘N

Loydey ds syding AYM ‘AM
Lroymey dS Jnyding AM ‘AM

LoyoeH uimig ‘NL
payreds 10N
pay1oads 10N
payrads 10N
payxadg 10N

Koyorey sdundg moqurey ‘INO
sAuey3o|y amnorosyd ‘N0
foyorey s8uudg moqurey ‘LNO
sonenby peres8aluy ‘19d
Loyoey sAadg ‘VM

P11 epeue) suuegenby ‘INO
sAuey3aqly amnotosid ‘AN0
sonenby paesdauy ‘194
suey3oqy 21mnasyd ‘4NO
sAuey3afy 2umnotosid ‘ANO
Koyorey sfuudg moqurey ‘LNO
P11 epeue) swrejenby (INO
Kidyorey sduudg moqurey ‘INO
sonenby paedau] ‘134
Arpyotey s3uuds moqurey ‘INO
PYT epeue) suuepenby ‘INO
£xayorey s8uudg moqurey ‘INO
Loyorey s3uuds moqurey ‘LNO
Koyoey s8uudg moqurey ‘INO
sfueygaqy amyndiosyd ‘4N
swasg enby 1wy ‘134
skueygoqy 2mno1sid ‘ANO

1059y sAaig ‘vm

mduQ Jo0I§

Ang
Anf
Anf

s339
s38g
s889

Anf
yun

Anf

ADf
$389
Buig
Buiy
Buiy
s883
Buig
Burg
Buiy
Bury
s383
s389
s339
s333
3ury
s389
s389
s383
s389
Bury
Bury
Burg
s33g
s339

o8e1g

2
é
¢
é

Mo1L umorg
M0IL umolg
011 umolrg

10
10
10

VLLNYL ONTVS

INOIL, moqurey
001], moqurey
mo1Y, moqurey
IN01], MOquIRY
M01], moqurey
IN01], moqurey
011, Moqurey
N01], MoquIey
N01], MOquUIBY
0011, MoquIey
0011, Moqurey
0011, moqurey
N01], moqurey
011, moqurey
N01], moqurey
N01], moqurey
011, moqurey
N011, moqurey
N0L], Moqurey
INOI], Moqurey
0011, Moqurey
1001, Moqurey
N01], moqurey
011, moqurey
N01], moqurey
N01], moqurey
101, moqurey
N01], moqurey|
IN01], Moqurey
N0I], moqurey

sorsedg

10
10
10
10
1D

SSIMAN SNHONAHYOONO

GG




SMAIpUY 1S ‘AN $861 ammoenby ‘gN 0007 1oAYy Joserq ‘gy]  s33g JeyD onory IS
pueg Jeuniy syononog ‘N 8861 ammoenby ‘gN 000€ Aayney poomyd0y ‘NVIN 883 Teyd onary 8S
Kiayote 940D S1OMOJ ‘AN 6861 (Pesodolg) T uoipay puoses ‘gN 0001 Oe] uoiem ‘N ANf Tey) onory

SONIA'TV SONITIATVS

Anpoeg Sutaeooy reuiSug  reax NS a5eIY JaquinN uifuQ yoois  a8mig saroedg Ol

(LNOD) JOIMSNNYE MAN




paynuapl 10N ‘dLIN

paynudp 10N ‘A TN
paynuap] 10N ‘A TIN
poynuapy 10N ‘A LIN
paynuap] 10N ‘TN

puf s9y oded ¥ dnd ‘QLIN
paynuapy 10N ‘A 1IN
poynuap] 10N ‘AN
paynuap] 10N ‘A TIN
paynuap] 10N ‘A TIN
poynusp] 10N ‘A TIN
paynuapI 10N ‘ATIN
poynudp] 10N ‘A TIN
poynudp] 10N ‘dTIN
paynuapl 10N ‘A'LIN
poynuap] 10N ‘ATIN
DAVMN ‘A TLIN

TASW ‘TN

TISK ‘TN

Kyoey nodsg,q Aed ‘AN
J4VMN ‘A TN

TISW ‘AN

J4VMN ‘dT:IN

(0@ D4VMN ‘TN
(04Q) DAVMN ‘dTIN
(Sd9) DIVMN ‘QLIN
(Sd?) DdVAMN ‘dTIN
(Sd9T) DIVMN ‘A TIN
Arayotey nodsg,q Aed ‘TN
Ayorey nodsg,q Aed ‘QLIN
TISW ‘A TEIN

Kroyorey nodsg,q Aed ‘A TAN

Aunioey Suta1eo9y reuiduQ

ANV TANIOAMIN

6L61

1861
1861
1861
1861
1861
861
7861
£861
¥861
¥861
861
$861
$861
9861
9861
L861
L861
L861

(s98eD) nodsg,q Aed ‘QLIN

(voureyy) ofjtauaydars ‘q LN
(uowwrey) oqiauaydals ‘LN
(uowrey) aqiiauaydals ‘TN
(uouwrey)) apauaydas ‘A LIN
paseady 10N ‘A LIN

(so8eD) YeadoH ‘A TN
(uouwwrey) ayptauaydars ‘q LN
SIOATY 1580 1S9M ‘QLIN
(980D wo0g) puod sAImMK ‘@ TIN
(so8eD) neadoH ‘A TAN
(uouwrey) 2tauaydals ‘qQLIN
(s98eD) eadoH ‘@ TIN
(uowwrey) 9qpiauoydalg ‘AN
(s98eD) IreadoH ‘ATAN
(¢)X(s98eD) [resdoH ‘TN
pedonsa(q }001S ‘AN
pakonsad ¥00I1S ‘A LIN
pedonssg ¥001§ ‘QLIN

L861(L861) pautuuop 134 10N ‘dL:IN

L861
8861
8861
8861
8861
8861
8861
8861
8861
8861
8861
6861

Teax

pahonsaq ¥o0I1S ‘A LIN

pahonsa( ¥001§ ‘A TN
pakonsaq Fo01S ‘A LN
pakonsod ¥901S ‘LN
padonsa( ¥001S ‘A TN
podonsaq ¥001§ ‘A TIN
Suuonuoworg ‘QLIN
padoxsa@ ¥901S ‘AN
pakonsaQ ¥001§ ‘LN
amynoenby ‘Q AN
paresouIdy] ‘q LN
amnoenby ‘qQLIN

AS 3SLIY

000§

00S1
00s1
00s1
0008

umouyup)

00t
000T

umouyun

JoquunN

ueq INOIL SuIssoon ‘INO

K13yoteH 1n0IL YooIqua[n ‘INO
Axysey ydoiureys ‘LNO
Loyoey s3uudg moqurey ‘LNO
uure o1y, Suassoon ‘INO
pay1oadg 10N

Arpyorey sduudg moqurey ‘INO
we, IN0JL SuIssoon ‘LNO
N001§ AJoydeH umouyuf)
Kioyotey s3uudg moqurey ‘INO
Loyoey ssuudg moqurey ‘LNO
sonenby pae8ay] ‘194
Lpyorey s3uudg moqurey ‘INO
sonenby patesdau] ‘134
Apyoey sduudg moqurey ‘INO
(¢) Ksoyney poomBury ‘INO
Aoyorey s3uudg moqurey ‘INO
Aroyoey sduudg moqurey ‘INO
epeue)) suurefenby ‘LNO
Kayotey sduudg moqurey ‘INO
Koyoey sduudg moquiey ‘INO
Koyoey sdundg moqurey ‘INO
Kayoey s3uudg moqurey ‘INO
Aoyoey sSundg moqurey ‘LNO
Arayoey sduudg moqurey ‘INO
Lroyoey s3uudg moqurey ‘INO
Loyoey s8uudg moqurey ‘LNO
Aoyoey s8uudg moqurey ‘INO
Krayorey sSuudg moqurey ‘INO

urg-g

urg
Burg
urg
uiz-1
ADf
Bury
Aun
Ang
Bury
s889

ule

wogl

s38g

Koyorey s3undg moqurey ‘LNO 837 YL

Kpydey s3uudg moqurey ‘INO

s389

paynuapl 10N ‘LNO Uld L

wduQ Y01

Y. 141N

moig Yoory 6D
SI'TVNLLNOJ SONITAATVS

woiL moqurey €O
woil, moqurey €D
woiL, moquey  §J
woiL, moqurey  §D
woil, moqurey SO
moiL moqured €D
worl, moquey SO
woiL moquey €D
moil moqurey €D
moil moqurey €D
moil moqurey SO
woil moquey SO
moil, moqurey €O
woiL moqurey €O
woil moqurey €D
worL moqurey €O
moiL moqurey SO
worl moqurey €O
moiL moqurey  §O
moiy moqurey 6D
worl moqurey €D
mosL moqurey SO
worl, moqurey €O
woiL moqurey €D
woiL moquey €D
mosl moqurey 6D
wor moquey €O
woI moquey SO
woIL moquEed €D
woil, moquey €O
wosl moqurey 6D
SSTMAIN SNHONAHIOONO

soreds o1




PoynuapI 0N ‘A TIN  6L61 (s3odeasg a8e)) Y suuo) ‘A LIN 0009 ddy payioads 10N ‘Od 1809-0§ uowes yurg (Se)
: _ VHOSNGY0D SNHINAHIOINO

TIS ‘ATIN 9861 Paseddy 194 10N ‘A TN 00S¥S Joary soserq ‘gy1  s333 Jey) onory SO

TISN ‘QLIN 861 padonsed Y201S ‘QTLIN 00001 JoATy Joselq ‘gy1 $887 Jeyd onay (%)

AyoeH nodsg,q g ‘A TIN  £L861 pehoniseq YO0I1S ‘QTIN 00009 oAy Joser ‘gv]  s339 Tey) onary %0
sureq onjg enby ‘QLIN 8861 amnoenby ‘qQLIN 0000€ (Bodwurm) 04a NV 833 Teyd) onary [ve)
Loyney nodsg,q Aeg ‘QTIN 8861 amnoenby ‘qQ TN 0000¢ qe7] Sulely uewSuny ‘gN  s333 Jeyd ondry %)
Aoyney nodsz,q Aeg ‘QTIN 8861 amnoenby ‘qLIN 00001 (3xdunim) 04a ‘NVIN s889 Jeyd onory [Y0)

Loyorey nodsg,q Aeg ‘QLIN 8861 amnaenby ‘qQLIN 0008 joorq jeuny] ‘gyT 833 Jey) onory %)
. SANIATY SONITIATVS

Poynuspl 10N ‘ALIN 8861 Asoyoreq nodsg,q Aeq ‘QLIN 000021 (sa3eD) Apunq jo Aeg ‘gN  s33g uowres onuepy (%)
AVIVS ONTVS

Aupoed Jumpeooy euSug  Jeag g aseaay JquInN wduQ yois  a3ers soadg  ony

(INOD) NV TANNOAMAN




poymoads 10N ‘HN  $861 Aremsg Aeq 18310 ‘HN 0000t oueluQ e ‘AN Nows INOLY, PEdYIINS IS

pay1oads 10N ‘HN 9861 Aremsg Aegq 1210 ‘HN S1ZLY ourluQ 9eT ‘AN Iows N0J], PEY[RIS 1

poyradg 10N ‘HN 9861 A1y Aaadwet ‘HN 000LY JoATY uowpes ‘AN i 001, PeYIRIS sn
‘poyadg 10N ‘HN  L861 Joary AadweT ‘HN 000LE 1Ay uowiles ‘AN A N01], PEY[AIS sn
SSIMAW SNHONAHYOINO

SOUBYOTEH H N %% DIOJIIN “HN SL6T  S3oary 1910xg % KaxdweT ‘HN 0098L IATY URID ‘VM Anf uowres oyo) sn
souoydEH H N % PIOJIN ‘HN  SL61  S:ary Jawxg 3 Aadwe ‘HN $91£01 {SA00IS PAXIAL VM ‘HN Anf uowyes oyo) sn
(DJHN) poywads 10N ‘HN  9L61 pay1adg 10N ‘HN 129¢€C snpy Sunumay ‘HN Anf uowpes oyo) N
(D4HN) poywads 10N ‘HN  9L61 pay1ads 10N ‘HN T168L sureng opnox, 3 N3eyS ‘v Ang uowfes oyo) sn
Koyzeq PIOJITN ‘HN  LL61  SIOARY Joxyg % KasdweT ‘HN YE8YL snpy Sunumdy ‘HN  ANf uousfes oyod) N
Loyoey pIoJIN ‘HN  LL61  SWAny Jowxg 3 AudweT ‘HN €SPEL RATY Yrewey 40O Anf uow(es oyo sn
Loyaey PIOJTA ‘HN  8L61  SWARY Jowoxg % Audwe] ‘HN 8TE6E snpy Sunwndy ‘HN Ang uowyes oyo) sn
Ayoey pioJiNl ‘HN  8L61  SIANY 1019xy % Aasdwe] ‘HN ovLTS1 _ Y1) Joaedq Ang uouwrfes oyoD SN
fsyoiey PIOJIA ‘HN  6L61  SIATY J9exy % AasdweT ‘HN 1140%4 sinpy Sutwumay ‘HN Anf uowyes oyod sn
foymey pIOJTA ‘HN  6L61  S1oArYy 1a1oxg % Aaidwre] ‘HN 18122 JOATY USRID ‘VM Anf uowfes oyod sn
Ayxey piojitN ‘HN 0861 Joary Aasdwey ‘HN €IPLS sinpy Sunwumay ‘HN Anf uowes oyoD sn
Ayorey pIOJNA ‘HN 0861 Joary AaxdweT ‘HN Y0LTTT ARy qewery 4O Anf uowpes oyod SN
Aoyoey pIoJiN ‘HN 1861 Joary Aaxdwe ‘HN LE9IET snpy Suwumay ‘HN  Anf uowfes oyod sn
Koyoey pIOJIA ‘HN 7861  S3oAny 1919xg % AardweT ‘HN 6891€€ synpy Sunumoy ‘HN Anf uowfes oyo) sn
Lryotey pIoJNN ‘HN €861 1oAry Aaadwrey ‘HN 000SS¢ sinpy Supwmiy ‘HN Anf uowpes oyod sn
Aoyorey pIOJIN ‘HN  +861 1oary Kaxdwe] ‘HN 000622 S)npy Sunumay ‘HN Anf uowpes oyo) sn
Koyoiey PIOJIN ‘HN  S861 Joary Aaxdwe ‘HN 000801 synpy Sunumay ‘HN Ang uowfes oyo) sn
poyads 10N ‘HN  §861 Aremisg Aeq 18210 ‘HN 000811 (00IS UO/VA) SINPY 19y ‘HN ljows uowjes oyod IS

poyadg 10N ‘HN 9861 soueinqu, Aeq 18310 ‘HN 0000€ syopy Sunumay ‘HN IS K| uowies oyoD IS

Ayney pOJIN ‘HN 9861  (pesodoig) xoary AasdweT ‘*HN 000012 s)npy Sunumay ‘HN Anf uourjeg o4yoD sn
KyseH poJinN ‘HN 9861 Ioary AaadweT ‘HN 0000€T 1Aary Aoadwrey ‘HN  ows uowyes oyod sn
Koyorey pIOJIIN ‘HN 9861 J0ATy Kardwre] ‘HN SYLI9 IoAry Aadwe ‘HN — ded uowes oyo) sn
paytoads 10N ‘HN 9861 Aremisg Leg 1210 ‘HN $99621 synpy Sunumoy ‘HN  Iows uowes oyod IS

AnpymeH pIOJIIN ‘HN  L861  (pesodoid) eary Aaxdwe ‘HN 000081 sinpy Bumay ‘HN Anf uowes oyo) sn
Ayney poJIAN ‘HN  L861 Joary Aasdwe ‘HN 000161 Joary Aaidwe] ‘HN  jjows uowres oyod sn
Axoyotep] ureunoy WML ‘HN 8861  (pesodoid) Joary Aaxdwre ‘HN 00006 IoATY uoweS ‘AN ljows uowres oyod sn
K3oyotey WIBIURON UIML, ‘HN 8861 19A1y Aaxdure] ‘HN 11v66 (uny [[e) JoAry uowpes ‘AN Jows uowyes oyo) sn

HOLASI SNTHONAHYOONO

poyradg 10N ‘HN 861 poyroads 10N 00001 WOULdA BIA ‘NVW  $333 woiL e [IN
HSNOAVIAVN SONITZAIVS

Anpoeq w.:Eooom ruiSu)  Jesx S ISBIY JoquinN uiuQ yooig  o8eig sa1adg g

JATHSAWVH MIN




Ayorey piojkeq ‘(N 9861 POUIULIIP 3q OL ‘[N 0000S (uny ed) oweuQ e ‘AN 339 uowfes Yoouryd  pn

Aysey piojAeH ‘(N 9861 A% (L861) JoAIY uwluEy ‘[N S0L6S (uny yeg) oueuQO oYe] ‘AN 33y uowres yoouryd N
Aoyl piojAeq ‘AN L861 pased[ay 194 10N ‘(N 00056 (uny [req) Joary uowes ‘AN 833 3 uowres yooury) n
Ayoey piojheq ‘IN 8861 ARy uRey ‘(N oLI16 Ayotey ysif reuny ‘AN ljows uowes yooury) N
VHOSLAMVHSL SNHONAHYOONO
AryoreH piojAeH ‘IN  L861 poses[ay 124 10N ‘N 000£S JoATY wouires ‘XN $333 3 NOIY, peaylaIs N
Aryoreq piojAeH ‘IN 8861 Joary ueiuey ‘(N AR Apyaey ysi reunyy ‘AN ljows MO01), peay[oNns N
SSIMAN SNHONAHYOOINO

A3SYAr MAN
AyxeH pIoJIN ‘HN 8.6l Joary AasdweT ‘HN 000501 (uny ed) SAWN ‘v ows uowes yoouryD sn
LoydeH pIOJIAN ‘HN  6L61 Joary Aasdwe ‘HN 000611 (uny 1red) SINN ‘YA ljows uowres ooury) sn
Ayney piojiN ‘HN 0861 1Ay Aardwe ‘YN 000211 (uny fred) SANN ‘YA ows uowres yooury) sn
Ayoey piojJiiN ‘HN 1861 JoAry AadweT ‘HN 000L6 (uny [ed) SINN ‘vm  lows uowres yoouryd sn
AyneH pIOJIIAN ‘HN 7861 JANY 191Xy ‘HN 000%1 (uny qred) ‘N vjowg uowes yooury) sn
Ayoey pIOJIN ‘HN 7861 1ary fadweT ‘HN 00056 (uny [red) ‘TN Njows uowes yooury) sn
AnyoweH ureno UM ‘HN 8861  (Pasodoid) 1oary Aexdurey ‘HN 000001 JoATY uowres ‘AN [ 93y uowes yoouryd sn
ARYoteH ureuno WM ‘HN 8861 Joary Aaadwe ‘HN 816011 I9ATY uowireS ‘AN [ 98y uourfes Yooury) sn
AYoleH UTBlUNON UIML ‘HN 8861 JoAry Aardwe ‘HN ooviEY J9ATY uowpes ‘AN ISE| uowpes Joouryd sn
Ayney pioJtN ‘HN 6861  (Pasodoid) soary Aardwe ‘HN 00000% JOATY uoweS ‘AN €7V/OI uowes yooury) sn
VHOSLAMVHSL STHONAHYOJINO
Ayxey pOJIN ‘HN  S861 SIOATY (8) SnoueA ‘HN 0586 (surens VW % 1A) ‘HN Jows o1y, umorg sn
AyneH pIOJIN ‘HN 9861 SIOATY (8) SnoueA ‘HN 0586 ¥o01$ onsowod ‘HN  ljows oL, umorg sn
Ayney pioJIN ‘HN  £861  (posodoid) S1oAry SnouEA ‘HN 0586 .3001§ dnsswoqg ‘YN Iows no1], umorg sn
VLLNYL OWIVS
Aunoeq Sunaooey ruidupy  Jeax S asBIY JquinN uiduQ yo01s  o8ei1g sarsadg g

(LNOD) FYIHSANVH M3AN




Ksayote ewopafeD ‘AN
SOLOYOIRY STOUEA ‘AN
SILRYIIRY SNOWEA ‘AN
SOLOYIIEY STOLEA ‘AN
SOLOYIEH SNOMEA ‘AN

SOUOYIIEH 39(] [eIdAS ‘AN
SAUAYITRH 33 [RIAIS ‘AN
SIUAYITBH 39 TRIASS ‘AN
SOURYITRH 33 [RIIAJS ‘AN
SAUAYDIBH 29( [BIAADS ‘AN
SIUAYIEH 93 [RIGASS ‘AN
SOUAYOIEH 29 TRIAIS ‘AN
SOUQYMEH 23 [RIASS ‘AN
SoUdYIeH 29 RIS ‘AN
SOUYINBH 39 [eIAIS ‘AN
SauayYIeH Rq S ‘AN
Kroysiey swoy ‘AN
Aayney (OISR ‘AN
KoymeH swoy ‘AN

SOLYITEH STOLEA ‘AN
SOUOYOIBH STOLBA ‘AN
SOLIGYIIEH STOUEA ‘AN
SOUAYIIEH SNOLBA ‘AN
SOUYIIEH SNOLEA ‘AN

payisads 10N
payoads 10N
payioads 10N
payIoads 10N
pay1ads 10N
pay1xads 10N

Anpoe] SuiAredey TeuiduQ

NUOX MAN

8861
8861
8861
8861
8861

SL61
9L61
LL61
8L61
6L61
0861
1861
7861
£861
¥861
$861
9861
L861
L861

9861

L8614} SouEINqUY, ouglu) e ‘AN

(191D AN 81) U MET ‘AN
souEInquUY, OUEILD 9XET ‘AN
souEInqu, OUEILO ET ‘AN
soueInqu, ouEILD e ‘AN
soLEINqUL oUTUQO e ‘AN

soXe] puepu] (Z1-9) [RI9AIS ‘AN
soxye-] pueu] (Q1-9) TRIAAIS ‘AN
soye] puelu] (Z1-9) [RI2A3S ‘AN
saxye] pueuf (01-9) TeIGAIS ‘AN
soYe-] pueuf (Z1-9) TRIGAIS ‘AN
soxe] puepu] (01-9) TRI2AIS ‘AN
soxye] puequp (01-9) [eIoAdS ‘AN
soxe] pueul (Q1-9) [eIAdS ‘AN
soye-T pueu] (01-9) TRISASS ‘AN
soye] puepu] (01-9) TRISAIS ‘AN
payroads 10N ‘AN

saye] puepu] (01-9) [BI2AQS ‘AN
(pasodoid) pasespar 3194 10N ‘AN
(pasodosd) soxe] pueu] 8 ‘AN

ouel) AeT ‘AN

L8614} Soumnquy, ouelup e ‘AN

8861 sueInqu, oURIuQ) MET ‘AN
8861  SeuUEINQU] OWEIUQ YT ‘AN
G861 paytaads 10N
9861 ouelu) e ‘AN
L861 A ouriu) e ‘AN
L861 AY ouruQ e ‘AN
8861 oureuQ e ‘AN
8861 oueu) NET ‘AN
X NS aseIRy

00LET
08L9
000L01
00LE6C
05080t

PS8LST

000S¢
0L16
0006¥
0ess
0061¢

00091
000z8¢t1
00€99¢
001818
001L¥T
00SL9L

JqQuInN

(uteng uoidulysem) ‘AN OW 91

(onsowoq X 7T Jeutd) ‘AN
(ureng eweweys) ‘AN
(ureng uoidulysepm) ‘AN
paynuapiun ‘AN

oeT ump 1seq ‘LD
oyeT um] I1seg ‘1D
ey um 1seq ‘LD
o¥e] um] Iseq ‘LD
oye] um], Iseg ‘1D
e um, seq (LD
9YeT um] iseq ‘1D
aye] um seq ‘1D
oye uIm seq ‘LD
oye1 uim] 1seq ‘LD
oye] um[ Iseq ‘1O
e ummgl Iseg ‘LD
e umm] ised ‘LD
eT wmE 1seq ‘LD

1:2) 8
TR
Teo
Burg

dddddddddddd

s384
£33

0oL peAYISAS TN
noIL peaYIAS TN
oL peayidls 7N
WoIL peRyIAs TN
noIL peOyIeAS TN
SSDIAW SNHONAHYOINO

uowres wueoy N
uoures soUEX0Y TN
uowes wuex0y 7N
uowres wwex0y N
uowes U0 TN
uowfes QUENOY 0
uow[es QU0 N
uowes U0y 7N
uoures ooUEY0y TN
uowres U0y N
uowfes U0y TN
uowes PUEY0Y 0
uowes PUEYOY TN
uow[es U0} 7N

HANVION VIYIN SONHONAHIOONO

(suteng Jes|d 11 2 qoudd) ‘AN

(ureng 109sqoudd) ‘AN
(ureng 189D oY) ‘AN
(ureng 100sqoudd) ‘AN
(urens Jesr) apD ‘AN

JUOWLIDA EBIA .Z<_Z

(uny ireq) oweluQ e ‘vd
(uny [req) oueluQ AeT ‘Vd
(uny |eg) oueluQ e ‘vd
owrelu) e ‘vd

ourluQ e ‘vd

uduQ Yo01§

Ang
120N
T804
Burg
TeOX

s889

Ang
Suiy
T K
Bury
Tea X

o8mg

uowyes osnueny n
uowes oSnuepy n
uowres onueny un
uowres onueRy [AQ)}
uowfes dnueny 49

AVIVS OWTVS

woil oYl 1IN
N01Y, oy nn
woiL el TN
moiy o] TN
worl YT TN
woiL el ZN
HSNDAVWVYN SONITIATYS

sorads o




A3oymeH JoA1y uowres ‘AN
AsoyoreH JoAry uowres ‘AN
K10ydieH 1oATy uoWwRS ‘XN
Aoyatey 10A1y uowres ‘AN
£oyney 10Ary UOWES ‘AN
Loyorey ewopsre) ‘AN
A3oyotey 19A1y uouwifeS ‘AN
Aryotey JoAry uowres ‘AN
A1dyotey IoATy uowres ‘AN
Aymney oAty uowes ‘AN
Lxyoey
AR uowres ‘AN /861
SOURYITBH AN SNOUEA ‘AN
A3yoreH JoAry uowres ‘AN
Axyotey 19Ary uowres ‘AN
£1oydey 1oAry uowres ‘AN
SOUDYINBH AN SNOLEA ‘AN
SOUAYOTBH AN SNOUEA ‘AN
SOURYITEH AN SNOUEA ‘AN
Aystey erwopse) ‘XN
Aroyorey eruopare) ‘AN
Ayoley eOpaMe) ‘AN
Aroyoey eluopsre) ‘AN
K1oyorey emwopare) ‘AN
Aoyareq eruopore) ‘AN
Koyorey ydjopuey ‘AN
Kroyoey ewopore) ‘AN
Aroyoiey etuopare) ‘AN
Asoyney eruopoe) ‘AN
A1oydieY 12A1y uOWES ‘AN
A1oydey 19A1y uowres ‘AN
AroyoeH eruopore) ‘AN
A1oyoreq eruopare) ‘AN
A1oysieH eruopore) ‘AN
Aroyotey eruopore)) ‘AN

Anpoey Suiareooy feurSuQ

(INOD) YYOX MIAN

861 OLIEJU) 9¥e] ‘AN
861 aug oYeT ‘AN
861 aug e ‘AN
$861 Ol e ‘AN
$861 aug e ‘AN
9861 oueluQ e ‘AN
9861 aug e ‘AN
9861 OB e ‘AN
9861 oug e ‘AN
L861  (pesodosg) payreds 10N ‘AN
(t) squL oug oxet ‘AN
L861 (3D enbneineyD) sug ayeq ‘AN
L861 Ay peynuapiun
L861 Ay - poynuaprun
1861 Ay paynuapIun
L861 A%y SQUL oueluQ 9YeT ‘AN
L861 A%y SqQu] ourluQ e ‘AN
L861 A%y SQU, oueluQ e ‘AN
8861 (¥9a1D opeyng) suy oeT ‘AN
8861 (A%RID oI 1) oUF aYeT ‘AN
8861 (IO Aemepeue)) oug oye] ‘AN
8861 (ID sn3nesene)d) oug oye] ‘AN
8861 (Aeg o18eq) oug oyeT ‘AN
8861 (uod uoofimg) ourg oxeT ‘AN
8861  (qreH oreyyng) aug e ‘AN
8861 ouRu) 9YeT ‘AN
8861 ouel) e ‘AN
8861 OueIuQ 9B ‘AN
8861 (jooxg Jouoodg) oug ayeT ‘AN
8861 (1D Te91D) durg oxeT ‘AN
8861 (3D sndnereneDd) sug oxe] ‘AN
8861 (1D enbneineyD) oug oxet ‘AN
8861 (1D enbneiney)) oug oyeT ‘AN
8861 (3D sndnerene)) oug oyeT ‘AN
reax Mg asedoy

00001

009z6T
0sT8¢E
0LS08
0009p¢
000001
000£01

000See
0S6L1
000C1¥

(urens VM) JoAry uowres ‘AN
(ureng vm) JoAry uowrpes ‘AN
(ureng wm) JoAry uowes ‘AN
JOA] uowies ‘AN

JoATY uowres ‘AN

201§ onsowoq ‘AN

(ureng vm) IoAry uowpes ‘AN
(urens vM) Joary uowes ‘AN
(wexs) ueByor ey ‘ul ‘I
JOALY uowies ‘AN

ouRlQ 9] ‘AN

(S wexs) ueSwoN YT NI
(weng DAM) dusswoq ‘AN
(GrraamApm) onsswoq ‘AN
01§ (8uudg) onsowoq ‘AN
(wreng erueweyS Jo ysepm) ‘AN
(ureng saye] 108ur) ‘AN
(weng eueweys 10 ysem) ‘AN
(ureng enyseN) onsswoq ‘AN
(ureng enyseN) snsswoq ‘AN
(ureng enyseN) onsowoq ‘AN
(ureng enyseN) ausswoq ‘AN
(ureng enyseN) onsawoq ‘AN
(ureng enyseN) ansswo(q ‘AN
(ureng enyseN) ansswo(q ‘AN
Fo01g (Suuds) onsowoq ‘AN
Y015 (unds) onsswoq ‘AN
01S (3uudg) onsswoq ‘AN
(ureng uociBuiysepm) ‘AN
(urens uoiBurysepm) ‘AN
(ureng erueweys) ‘AN

(ureng eruewreyg) ‘AN

(ureng uoidurysepm) ‘AN
(ureng uoiBurysem) ‘AN

wSuQ Y01

+1
uy
Ang
+1 +0
Jeo
Anf
A
+
TR
Jeax

ARf
Jesx
Burg
Sury
Te3X
Suig
Surg
Teax

O 01
O 01
O 01
O 01
O ¢1
O 91
ON 1
Burg
dury
Jeo X
ON 9
O 9
O 91
O 91
O 91
O 91

Moy, pesyroals
mo1], peayjoalg
no1], peayisals
nos, peayjoals
N0I], Peay[salg
mo1), moqurey
N01], pesy[aas
1001, peay[3a1s
MOIL, peayIaaS
MO1], Peay[slS

01, PeayIoals
N0I], peay[edls
N0IL, moqurey
o1y, moqurey
no1], moqurey
M01], PEaYIaIS
MOL], peay[adls
mol, peayraals
no1], moqurey
oI moqurey
IN01], moqurey
N0IL, moqurey
01 moqurey
mo1], moqurey
mo1y, moqurey
MoI], moqurey
o1y, moqurey
nos], moqurey
noIY, peay[aag
M01], peay[als
M01], peayodlg
N01], Peoy[oalS
moJL, peayaalg
o1, peayraals

[491

(INOD) SSDIAW SNHONAHYOINO

ofeig

saroadg

A




Kyney swoy ‘AN
Koyyey. swoy ‘AN
Laymey s3uudg proD ‘AN
Aoydieq oisie) ‘AN
Laayorey s3uudg prod ‘AN
SOURYIEH SMOLEA ‘AN
Asoymey s3uudg pioD ‘AN
LsyaeH [I0is1eD AN
K1oyoted 29 ‘AN
SauSYdeY SnOWEBA ‘AN
Axoyotey eruopae) ‘AN
Koyorey ydoppuey ‘AN
Kryorey ydoppuey ‘AN
Kxoymey ydiopuey ‘AN
Krayotey ydiopuey ‘AN
A1aydey eruopore) ‘AN
SOURYDIRH SNOWEA ‘XN
SOURYNEH SNOLEA ‘AN
SOURYOIBH SNOLEA ‘AN
SOURYINEH SNOLEA ‘AN

Ao Suraredoy eusuQ

(INOD) YYOX MIN

6L61
0861
$861
$861
§861
9861
9861
9861
L861
L861
8861
8861
8861
8861
8861
8861
8861
8861
8861
8861

TeaX

puod ureunol ‘AN

puod ES::OE ¢ AN

(pasodoid) pasesjar 194 10N ‘AN
So¥eT (€) resoads ‘AN
(pesodoig) paseajar 194 10N ‘AN
ouBuQ 3BT ‘AN

(pasodoig) paseajar 194 10N ‘AN
soye (€) TerAds ‘AN

aug e ‘AN

A%y ouriuQ e ‘AN
(D Aemepeue)) sug T ‘AN
(3D opryng) oug e ‘AN
(101D I[N 81) duUg T ‘AN
(1D Aemepeue)d) sug oeT ‘AN
(1D sn3nerene)) oug o¥eT ‘AN
(321D JAIS) SUH BT ‘AN
(grey ymun@) suy oyeT ‘AN
our) e ‘AN

oue) MET ‘AN

oueluQ MET ‘AN

-

NS SB[y

0200T
000§
0ovL

(uafj210)298) AuBuLRD M
(us[j210J23g) Aueuan A

(unyf BoS) Aueuusn m
(u9[[210J29S) Auewron M

(uny eag) Aueuuan m

$¥001S ONSOWO SNOWRA ‘AN
(uny eog) AueuudN M
(uo[[210J23G) Aueuuan A
$YP01§ ONSIWO( SNOLEA ‘AN
(uny freq) onsawoq ‘AN

ureng weudn M ‘AN

ureng (ydjopuey) susswoq ‘AN
ureng (ydiopuey) snsowoq ‘AN
ureng (ydjopuey) snsswoq ‘AN
ureng (ydjopuey) onsowoq ‘AN
ureng Qe dwoy ‘AN

suteng SnOLBA ‘AN

(ureng ud[[310J33S) ‘AN
BIUBWIEYS JO ONSoWOo( ‘AN
rlueweNS JO onsawoqd ‘AN

uiuQ Yoois

+1
s83g
+1
s339
Te L
s389
+1
Jeo X
TR
ON €
O 01
O 01
O 01
O 01
ON L1

ON LI
Bury

Buig
Teox

EY141N

N0IY, umolg
OS], uMoIg
N0IL, UMOIg
NOI], umorg
N01], UMOIg
NOIL, umolg
N0IL umoIg
M0IY, UMoIg
n0I] umolg
N0JY, umoIg
M01], uMoIg
N0JJ, umolg
N0, umolg
N0J), uUMoIg
Moay umorg
N0J], UMOIg
Mo1] umorg
no1Y, umorg
N0IY, umoIg
MoIL umolg

VLINYL ON1TVS

soroadg

A




jjows enby eaoN ‘SN

$Od j001qp[0D ‘SN
$Jd Y001qp[0D ‘SN
$Jd joasqpIo) ‘SN
$Jd J001qpI0D) ‘SN
SOd 3001qp[0) ‘SN
sure ystj urpop ‘SN
SO J005qp[0) ‘SN
SuLre.] ystj UIRW ‘SN
$Jd J003qpI0) ‘SN
SAB10sSY WI ‘SN
SO ¥0019p[0) ‘SN
$Od J003qp[0) ‘SN
$Jd ¥001qp10D ‘SN
$Jd JooiqpIo) ‘SN
$Jd JooxqpIo) ‘SN
suure ysr WIS ‘SN
$Jd Joosqpio) ‘SN
(19194 1S) QSN ‘SN
(s1:124 1S) JASN ‘SN
(s1:124 1S) JASN ‘SN
suure ystf Ry ‘SN
SO yswodnuy ‘SN
Sulre ysif Ul ‘SN
sure,] eag pansQ ‘SN
(pnounre) s4g ‘SN
jjows enby BAON ‘SN
jow§ enby BAON ‘SN
(smaspuy 15) JASN ‘SN
(smarpuy 15) JASN ‘SN
(s394 1S) AASN ‘SN
(smarpuy 18) 4ASN ‘SN
jows enby BAON ‘SN

Aupoey Suno0ey reuiSuQg

VILOOS VAON

8861

SL61
SL61
9L61
LL6t
8L61
8L61
6L61
6L61
0861
1861
1861
7861
£861
7861
$861
9861
9861
9861
L861
L861
L861
L861
L861
L861
8861
8861
8861
8861
8861
8861
8861
8861

Teax

(pasodasg) ammpnoenby ‘SN

Bunpd01§ OO ‘SN
3unpo01S ONdIN ‘SN
Bupjooig onoW ‘SN
Bun{d01§ ONIN ‘SN
Buppolg onoW ‘SN
UL,y ysLy aleAuq ‘SN
Bunpoolg ons ‘SN
wred ysiy el ‘SN
Zuppoolg 182077 ‘SN
amymoenby aeauy ‘SN
Suppoig reso7 ‘SN
Buppoig B0 ‘SN
BuppoIg 18007 ‘SN
Suppoig [ecoT ‘SN
Supporg 18007 ‘SN
wue ysry qeaud ‘SN
Zupoog 18307 ‘SN
Suppoig 18007 ‘SN
amnoenby ‘SN
amynoenby ‘SN
amnoenby ‘SN
Sunjoolg 182077 ‘SN
ammynoenby ‘SN
ammoenby ‘SN

Yoreasay ‘SN

amnoenby ‘SN
ammoenby ‘SN
Supjoorg 18207 ‘SN
SunpoI§ 2007 ‘SN
Sunjoo1g 1307 ‘SN
Sunpois 18007 ‘SN
amnoenby ‘SN

S IsLIPY

Asaymey poomy20y ‘WY

Kyorey enyseN ‘HN

Loyaey ds anyding amym ‘Am
Anyney ds Jnyding aiym ‘Am
Asoyorey dS Jnyding amym ‘Am
Koyoey ds myding aym ‘Am
Ayaey ds myding amym ‘AMm
KISUOIRH uImIg ‘NI

A1oyoey wimig ‘NL

Asoyoiey ds Inyding aiym ‘Am
Koyoey 4§ Jnyding amym ‘Am
Aystey 4s Jnyding amym ‘Am
Ayorey s smydims aym ‘Am
Aystey 4§ myding anym ‘Am
Aayney ds smydmg amym ‘Am
Aymey ds myding auym ‘Am
Koyatey ds myding amym ‘Am
Aroyoey 4§ yding amym ‘Am
AyeH ds nyding aiym ‘Am
uosay shaeg ‘v

Koyney Aojep Suuds ‘INO
P11 epeue) swejenby ‘INQ
SIIAAPAM ‘AM

UOS3Y shareg ‘v

sonenby patesdaw] ‘134
Aryorey s3uuds moqurey ‘INO
Aryorey s3uuds moqurey ‘INO
oS3y skanog ‘v

KLyney Aofep Suuds ‘INO
P17 epeue) suuejenby ‘INO
PIT epeue) suuejenby ‘INQ
Aoymey ds myding aym ‘Am
Adyorey s3uudg moqurey ‘INO

uiBuQ yo01g

fey) onary €0
SONIA'TV SONTITAATVYS

woll, moqurey €D
mo1l, moqurey €D
woIL moqurey €D
mo1l, moqurey €9
wo1L, moqurey €D
wolL, moqurey €D
moiL, moqurey €D
molL, moqurey €D
woiL, moqurey €D
WOIL moquEY €D
moIL, moqurey €D
woIL moquEey  €)
moul, moqurey €D
oI, moquiey €D
woIL moquey €9
moiL, moqurey €D
worL, moquey €9
morL, moqury €D
mory, moqurey €D
woyl, moquey €3
morl, moqurey €D
woIL moquey €D
morl, moqurey €D
noiL, moquey €9
molL, moqurey  gS
moIL, moqurey 8§
mory, moqurey g
nosp, moqurey  gs
WOl moqurey  gS
woIL moqurey  g§
morl, moqurey  gg
MOIL moquRy 8§

SSIMAIW SNHONAHYOINO

sorads  op




umouyu)
umouxu)
USJINA [3BYIN ‘SN

jjows enby ®AON ‘SN
$Jd Yo0xqp[0) ‘SN

suwre ysig WO ‘SN
SOUAYIEH [eJIpa] ‘SN
Aryorey ystwodnuy ‘SN
Aymey SN SIoseld ‘SN

Lipoeg szo.uom reuiduQ

(LNOD) VLLODS VAON

6861

8L61

8861

8861
8861

6L61
6L61
0861
8861

Tea X

© 19ATY XneIN ‘SN

JATY SI[EMIW0) ‘SN

ammnoenby ‘SN .

ammoenby ‘194
yooispoorq axmnoenby ‘SN

uureq ystj deaud ‘SN
payroads 10N ‘SN
payoads 10N ‘SN
SIEM SNOUBA ‘SN

oug oseapy

€ umouuf}

uMouun umouyun

00052 Ayoey ns oye pues) ‘g
0000§  (uteng Y(S) qeT uewsuny ‘gN
0000S A1oyseH oenbedey ‘gN
00051 oo ‘AM
004902 oo ‘AM
00008 BIIMISSY ‘G
000001 Aroyorey sdinyq ‘g
JoquInN wuQ Y001

nopy uowes Yoouy) €D
VHOSLAMVHSL SNHONAHYODNO
nnpy uowfes o4od €D
HOLNSTY SNHONAHYOINO

5333 uowjeg onueny 17
AVIVS ONWTVS

A3 uowfes dnueny 8S
s389 uowjes onueny 8S
AVIVS ON'TVS

s339 oI Yooig €D
s333 o1y, yoorq €0
s38g o], yooug %0
s38g a1, yoorgq 8S

SITVNILNOJ SNNITIATVS

a3eig saroadg g




Aroyorey AojeA ould ‘INO
suwre yst yuoN Aeq ‘LNO

payIoads 10N
AIoyoreY S[epuewlioN ‘INO
K3dyorey opepueunioN ‘INO
Anyarey AoqeA ould ‘LNO
A13ysrey srepueuLION ‘INO

EMENQ JO ] ILNO

payoads 10N

payxads 10N
Asoyoteq oepueunLION ‘INO
, payidadg 10N
AroyoteH orepueuLION ‘INO
Axoyorey opepueuLION ‘INO
ArayoeH oepuRULION ‘INO
A1yorey oepueunIoN ‘INO
Aryorey oepueuLION ‘INO
Axayorey S[epueuLION ‘INO

K9y o[epuruLION ‘INO
Axoyotey orepueuLoN ‘INO

A1ayoteq opepueuLoN ‘INO

payrsads 10N ‘INO
Axoysrey o[epueumoN ‘LNO
A1oyoteq orepueunoyN ‘INO

Aunoed 3uoooy rewiduQ

OIMVINO

8861
6861

L861
8861
8861
8861
6861

8861

§861
§861
9861
9861
L861
L861
L861
L861
L861
L861
L861
L861
8861
8861

yooispoarg amymoenby *INO
Jooispoarg ammoenby ‘INO

pasedfas 194 10N ‘INO

(01d) SM uoiny a¥eT ‘INO
(6861) SM uomy syey ‘LNO
Yooispoarg ammaenby ‘INQ
(oxd) SM uomy axeT ‘“INO

uonexuIdul ‘LNO

P3SES[A 10N “INO
paseafar 10N ‘LNO
PaseajaI 394 10N ‘LNO
payroads 10N ‘LNO

SM oueuQ oxeT ‘INO
SM OLBIuQ oyeT ‘INO
pasedjar 19K 10N ‘LNO
amimaenby aeAny ‘INO
SM oueluQ) e ‘LNO
N0-m013 AeAld ‘INO

(pssodozd) sm owrewO YT ‘INO

SM Owelu) X1 ‘INO
SM OB YT “INO
(6861) SM ouEWO YT “INO

6861 (01d 1661) SM OUEIUQ YT “INO

9861

(pasodoxy) o) Y1 ‘LNO

8861 (pesodoig) spm oumuQ ¥ ‘LNO

8861

(6861) SM ouBIO XT ‘LNO

6861 (0314 0661) SM OUEIQ ¥ ‘INO

Tea X

ANIS ISLIIY

00S
00§

0000S

0009¢
000S¢
0009¢

00§

0002

000¢

000¢

0000¢
0S8y
0000S
0000¢
0SISIT
06181

0000S

000t

000SL
000SL

JoquinN

Arystey poomyooy erp ‘gvl
Aroyole poomyooy EIA ‘gv]

IATY BURUreYS ‘v
391y ydasof 1§ *NI
(ureng euewexs) ‘NI
(urens soy1omB1L) NVIN
(ureng eweweys) ‘NI

Aryoey s3uudg seApS ‘FN0D

payioads 10N

payixads 10N

Puod Iea[d oI ‘AN
(Asoyarey JYOW 11V) puenoog
1oAY uown) ‘gW

JOATY oaeyeT ‘SN

J2ARY 1095qQOudd ‘F
(Ksoyorey oW 1) pueposs
(uny 218 J9ALY YOS 1S ‘gN
(uny a1.) JoARY uyor 1§ ‘gN
1Ay siojdxy ‘qLIN

JOATY uyof ures ‘gN

JoATY oaeye] ‘SN

10ATY OAeyE] ‘SN

1OATY daryET ‘SN

K1aysteH yoepuonpy ‘AN
weang aye pueln ‘gw
BT PuBID 1SOM ‘T
e puel) 1SoM ‘I

wuQ %0038

s383
s839

s3833
s884
s339
s883
s833

Bury

ADf
s33y
s389
s38g3
s339
$339
$839
s33g
s383
s333
$339
s38
$339
s389
s33g

s337
s83g
§38y
s383

EXi41N

Teyd) onary 8S
Tey) onary 8S
SONIJTV SOANITIATVS

WO, PEIYINIS 9D
moIL peOYIS 9D
mouL, moquiey 8§
mor, moquey  gS
oIl moquey  gg
SSIMAW SNHONAHYOONO

moiy yoorg 8§
SITVNLLNOJ SONITAATVS

uowfes onueny 9o
uowfes onueny 9o
uowres onueny  9)
uowes onueny 99
uowfes onueny g9
uowres onueny 99
uowfes onueny 99
uow(es onueny  g)
uow[es onueny 9o
uowfes onueny  gp
uowles onueny 9o
uow[es onueny g
uowfes onuepy 9
uowres onueny  gg
uow[es onueny  gg

AVIVS OWTVS

uowfes onuepy T1 9D
uowfes onuepy T 9)
UOW[ES OnUERY T]  §§
uowleg onuepy TI 8§

AVIVS OWIVS

sorads  opig




oyey yuomsieyd ‘INO  8L61 oueQ T ‘INO 000€6€ poyioadS 10N ‘INO  Anf uowes oouryd 99

Axoyoey yuomsieyd ‘INO  6L61 oueuQ e ‘INO 000L¥1 poyioadg 10N 'INQ  Anf uowres Joouyd 9
Loyorey poom3ury ‘INO 0861 oueluQ AET ‘LNO 00081 oueluQ AMET INO  AR[ uowifes Joouryo 9
Apyorey poom3ury ‘INO 1861 oueu) AT ‘INO 0008 (4 wpan)) ourewQ o¥e] 'INO AN uowfes Joouryd 9
Koyorey poom3ury ‘INO 7861 oue) 9¥eT ‘INO 00007  (F wpa1)) ouEwQ MET INO  AR[ uowres dooury) 9
Loyotey poomBury ‘INO €861 ourluQ 9¥eT ‘LNO 000SZ1  (J wpas)) ouriuQ e 'INO  ANf uowfes Joouryd 9
froyotey poom3ury ‘INO 861 payicads 10N ‘LNO 000799 (¥ 1pa1)) oueluQ e 'LNO  Anf uowes joouryd 9

payroads 10N $861 pased[oy 10N ‘LNO 0000€ payoadg 10N $835 uoweg Yoouryd 9

Loyorey poom3ury ‘INO  S861 ouewQ e ‘INO 000€0L (¥ wpa1)) oweluQ MET 'INO  Anf uowpes yoouryd 9
£3yorey poomBury ‘INO 9861 oueQ 9YeT "LNO 00086S (A Wpa1)) ouEluQ MET 'LNO  Af[ uoweg yoouryd 9
VHOSLAMVHSL SNHONAHYOONO

AryaeH yuomsieyd ‘INO  SL6T ouelu) e ‘INO 00092 ALY URID ‘YM ANf uowes oyod 9

Aoyaey yuomsiey) ‘INO  9L61 ouruQ 3T ‘INO 000991 ATy N3RS ‘YA ANf uowres oyod 9

AryoreH yuomsieyd ‘INO  LL6I oweluQ e INO 000€1€ 1Ry ouepde) ‘0g  Ang uowes oyoD 9

Ayoey yuomsiey) ‘INO  8L61 ouBuQ) 9T ‘INO 000102 1oary wndyend) 8ig ‘0d ADf uouwies oyoD) 9D

Koymeq yuomsieyd ‘INO  6L61 ouEQ 9T ‘INO 000982 AT N3RS 'V AD[ uow[es oyod 9
Koyorey poom3ury ‘INO 0861 oueluQ e ‘INO 000LL jAny ouepide) ‘Og  Anf uourfes 0yoD 9
Koyorey poomBury ‘INO 1861 oueuQ 9y ‘INO 000SST  Mpa1) X wmiend g ‘INO/OE  Anf uowes oyo) 9
Ayotey poomBury ‘INO 7861 ourO e ‘INO 000CIT ¥ Wpa) X ¥ u3exS ‘INO/VM  Anf uowpes oyo) 9
Koyotey] poomBury ‘INO €861 oueQ e ‘LNO 000817 ¥ NP X ¥ ouepded ‘INO/OY  Anf uow[es oyo) 9
Kayotey poom3ury ‘INO 861 ouruQ e ‘INO 000Z€1  WPpaI) X wndiend € ‘INO/OE  Anf uow[es oyod 9D
Awayotey poomBury ‘INO  $861 ourQ 9T ‘LNO 000161 ¥ MpA1D X ¥ NBeAS 'INO/VM  An[ uow[es oyod 9
Apyoey poom3ury ‘INO 9861 oueluQ AET ‘INO 000£LT ¥ NP X ¥ ouepde) ‘INO/OE  Anf uowres 0yod 9

HOLNSIM SNHONAHYOONO

N PIIM 1S 'INO  L861 pafonsap 3q QL ‘INO 0€ qe] suuely uewsiuny ‘gN  Sulg TeyD ondIy
ydieno jo N “INO  L861 pakonsaop 9q O, ‘INO 000€ puejsd]  s38g YD oNAIY 9
ydeno jo 11 “INO  L861 pay1oads 10N “LNO 00T qe] SuLRl uewsiuny ‘N Suig Tey) onory 9

(LNOD) SONIJATV SONITIATVS
Anpioeg Sumpooy peuiduQ  Jedx ONS 25y JoquinN wdup ¥ooig  98e1g soroadg Mg
(INOJ) OIMVINO




a89110D 19A onueny ‘[ad

Loyoey ueSipre) ‘134
Asyotey ueSipre) ‘[ad
Ayoey ueSipre) ‘194
100fo1d Wy ‘Iad

Anyorey ueSipre) ‘134
wefoid YV ‘IAd

Asayorey uedipre) ‘134
Ayney ueSipre) ‘1ad
11°d meq ‘1ad

amnenby €3§ 10ANIS ‘I9d
I1°d med ‘1ad

uoxiq uoyds ‘1ad
amnoenby ¥ 9pudlo ‘194
Joaoluep sukep ‘T4
uoxig uoyas ‘Iad

11°d med ‘Iad

sonenby paerdaug ‘(94
amnoenby Y opudlo ‘194
ouuRp Adf[eA Yool ‘IAd
autre]y A3[IeA yoord ‘I19d
Aydmpy prempg ‘194
sonenby paeiSauy ‘194
ammoenby Y apukio ‘|94
suuepy Ad[reA Yooid ‘134
suue A3]reA Yooiq ‘IFd
Aydmpy prempg ‘13d
sulrey A9qreA Yooig ‘19d
swasAg enby g ‘I94
amndenby y dpuh|n ‘1ad
amynoenby y spuk1o ‘134

Auioe Sulareooy reurSuQ

ANV'ISI AdvMad JONRId

8861

9L61
LL61
8L61
8L61
6L61
6L61
7861
£861
9861
L861
L861
L861
L861
L861
L861
L861
L861
L861
L861
L861
L861
L861
L861
L861
8861
8861
8861
8861
8861
8861

TedX

ammoenby ‘[94

Zunyoois €207 ‘194
Bunjooig €207 ‘194
Bunyoog [e207 ‘13d
Ory) rewowuadxy ‘194
Bunppoig [ec0] ‘1ad
(uv) rewswinadxy ‘1ad
Bunpoig oo ‘13d
Bunjooig reoo ‘1ad
ammoenby aeauy ‘134
ammoenby ‘13d
amimoenby aeauy ‘194
smymoenby aleany ‘13d
ammaenby ‘134
ammoenby aleauy ‘194
ammmoenby aeauy ‘194
smimoenby aeany ‘194
aammoenby ‘194
aimmoenby ‘[34
ammoenby ‘194
aimmoenby ‘134
asmmoenby ‘134
ammmoenby ‘194
ammmoenby ‘[34

ammoenby ‘(a4 .

(pesodoxg) armmoenby ‘194
ammoenby ‘134
ammoenby ‘194
amimoenby ‘134
ammoenby ‘194
ammoenby ‘194

g osealoy

f101e30q€] URWSIUNY ‘GN

AsyneH ds myding aym ‘Am
Ayaey ds Inyding anmym ‘Am
Ayaey 4s myding amym ‘Am
Ayoey ds myding aym ‘Am
L1ayorey ummiyg ‘NI

AroydeH umig ‘NL

Koy ds Inyding aym ‘Am
AsyneH ds anyding amym ‘AM
LoyoeH s3uudg moqurey ‘INO
Asoyorey s3uudg moqurey ‘INO
Aroyorey s3uudg moqurey ‘INO
epeue) suuejenby ‘INO
Aoyney sSuudg moqurey ‘INO
Koyorey s3uudg moqurey ‘INO
&oyoey s3uuds moqurey ‘INO
Asoyoreq sSundg moqurey ‘LNO
KLoyoey s3uuds moqurey ‘INO
Lsyorey s3uudg moqurey ‘INO
ou] enby-uep ‘INO

epeue)) suuejenby ‘1NO
shuey3ay oxmnoosid ‘4N
HOoSoY shaueg ‘wm

Koyney suudg moqurey ‘INO
Aioyorey s3uudg moqurey ‘INO
epeue) suueyenby ‘INO
shueydaqy amnoosyy ‘4N0d
u0say shaeg ‘v

u0say shaeg ‘vm

Aroyorey s8uudg moqurey ‘INO
Koyaey suudg moqurey ‘INO

wduQp V._QQm

A14

s338g
s339
s33g
s339
5339
s989
s33g
s333
$389
Buiy
s333

Ang
s339
s383

Anf
s383
s389
s389
s3383
Burg
Buig
Buig
s883
Buiyg
s339
Bury
s3383
s88g
s389
s887

98mig

uowjes onuepy 8S
JVIVS ONTVS

1m0l moqurey
MO1], Moqurey
no1L, moqurey
NOIL moqurey
mo1], moqurey
no1L, moqurey
N0, Moqurey
n01, moqurey
n01L, moqurey
01, moqurey
mo1y, moqurey
01T moqurey
n01, moqurey
nosL, moqurey
N0I], moqurey
N01], Moqurey
N0JL, Moqurey
0011, Moqurey
N01], moqurey
N0I], moqurey
no1, moqurey
NOI], moqurey
noIY, moqurey
M0I], moqurey
nosL, moqurey
MOIL moqurey
no1], moqurey
IN0JL, moqurey
01T moqurey
MOIL, moqurey

2RRRBVOOT/TVLTLTLVV88888888888

SSDIAN SNHONXHIOINO

sarads oy




2391100 10A OnuUENY ‘19d
swsAs enby uf ‘19d

Kipyoey uedipre) ‘194
11ed med ‘13d
amnoenby Y 2puklo ‘I13d

Annoed Suiareey fewiSuQ

(INOD) GNV’ISI @dVMad JIDONIId

8861
8861

6L61
L861
L861

SLEDN

(pesodoid)
armmoenby ‘184

Bunpd01g (8007 ‘Idd
amymoenby Aeaud ‘19d
ammoenby ‘13d

oug 9seIRY

000S
00§

00sS1
00002

Iaqunp

Kiayoieq poom¥d0y ‘NVIN
Aiojeioqe] uewsiuny ‘gN

om0 ‘AM
uue noiL 1BdPIIM “LNO
wuref N0, 189pIIM. ‘LNO

wBuO Y201§

s38g
8ury

s883
Anf
ADf

o8mg

rey) ory 70
wy) Ny 8§
SANIATV SANITIATVS
moig, yooig 7D
mary, Yoorg  2)
waiy Yooug 20

SITVNIINOJ SONITHATVS

saroadg

LG




Ausroaun eaey ‘9nd

Aus1aAlun reae ‘gnd

¢ BuDjooIS sayeT 1eaI0) WOl

{ Bunpois qLIN woiyg

Lusioaun feaeT ‘4N

SauaydeH Akl ‘AND
SouoydNey 92qend ‘4Nd
SOLRYNEH Aealy ‘HNO
sausydeyH 93qanQd ‘4Nd
dV [19MON 111g ‘3N0
S1d suudg ‘gNd

S1d duudg ‘gNd

S1d sudq ‘and

S1q suudq ‘gNd

Soudydey 29qand ‘INd
sauayJey %9qand ‘4N0

Aupoeq Suiaraooy reurSug

2344n0

8861

8861

1861

SL61

L861

£861
£861
¥861
¥861
L861
8861
8861
8861
8861

£861
1861

Tea

Yyoreasay ‘4nod

yoreasay ‘anod

o8noy de) 18 uANEL ‘Nd

Y uenbysereN ur uoye], ‘AN0O
pakoxnsaq 2g oL ‘AND

pay1adg 10N ‘N0

SquJ, % 9duaImeT 1S ‘GNO
paytoads 10N ‘4Nd

SQU], 2% ddouaImeT 1S ‘N0
paynuapI 0N ‘4N0O
RN 9Jqe), 104 ‘HNO
13BN 9IqeL 104 ‘HNO
1B 9[qBL Jo4 ‘HNO
1YW 9[qel. Jod ‘HNO

squ, % SoudIMeT IS ‘AN0
SqQUJ, % 9duaIMET 1S ‘N0

S o5y

0s1

00L

uMouu[)

0s1

000006Z
00SL8
00000ZY
000SL

00008

00008
00008

00SLY
00891

nqunN

(eseep) puejuiyg

Asyaey E[IYM ‘LNO

{SMET 121D INO

¢ AN

A1oydte Yoa1D premesoy ‘Og

payroads 10N ‘aND

pay1oads 10N ‘and

poyIoads 10N ‘4N

payoads 10N ‘3NO

gpeue) suwegenby ‘INO
amnoenby IoAry 9puslo ‘194
suueq moqpay ‘LNO

SAUYSIY J[AOJAQY ‘LNO
Ksoyoey Aoqep Suuds ‘I NO

payroads 10N ‘4N0
payIoads 10N ‘9N0

urduQ yo0ig

s339

Bury

UsyoNyM oYe1 8§
SNLAAVAVT SINODTA0D

Ysyaaym oxe] 8S

SINJOAVALNTD SANODIY0D

2dsun

uowreg yooury) 10

VHOSLMVHSL SNTHONXHY0ONO

adsun

uowpes Yuid 10

VHOSNGAO0D SNHONAHIOONO

Ang

anf
Anf
Anf
anf
$33g
Bury
Sy
Buiy
s33g

Anf
Ang

o8e15

uoureg oyo) 10
HOLASIM SNHONXAHYOONO

mory moqurey 1D
moil, moqurey 1O
moiy, moquey D
moIL moqurey  [D
moil moqurey  [D
mo1y moqurey g
noIy moqurey  gS
mo1L moqurey g
wor moqurey g
SSIMAI SNHONAHIOONO

M0I], umorg 10
N0I], umoIg 10
VLLNAL OWTVS

sorads  opg




peynuapiun Iy
peynuopIun ‘1Y
- paynuopuf] Ty
peynueplun ‘Iy
peynuopIuN Iy
poynuaptuN ‘T
peynuepIun Ty
peynuapun ‘T4
POYRUPIUN ‘T
PoyRUPIUN ‘TH
peynuapIN ‘T
paynuapIuN Iy
poynuapiun ‘1Y

Anpoeyq Surexey rewsuQ
ANVISI 3AOHY

SL61
9L61
LL61
8L61
6L61
0861
1861
861
£861
861
$861
9861
L861

TIK

Sunpors 9pmAEIS Ty
3unpoors apmarEIs Ty
3unorg BpIMaTEIS ‘TY
SunpdOIS pIMARIS ‘T
Sunjomg apmateIs ‘Id
Supjomis spmaEIS ‘T
SupppoIg 9pIMAEIS ‘TY
3unpolg apmarels Iy
Sunyoig apmatels ‘Y
3unpdoI§ apmAEIS ‘T
3unpOIS IpImAEIS ‘[
Ysy +g ‘Bunjo0I§ Ipimalens ‘Id
sy +z ‘Sunppoi§ spimaels ‘1d

S 9SBIY

(ureng yup)) 93poT NOIL ‘VM
(ureng yuf) 93poT MOIL ‘VM
(ureng yup)) 93poT MN0LL ‘VM
(ureng yup) 98poT NOIL ‘M
(urens >up) 93po moIL ‘YA
(ureng >up) 93po] MNOIL ‘VM
(ureng uf) 33poT NOIL ‘VM
(ureng up)) 23poT INOIL ‘M
(ureng yup) 93poT MOIL ‘VM
(ureng up) 93po NOIL ‘VM
(ureng >up) 23poT MNOIL ‘VM
(ureng jun) 23poT INOIL ‘YM
(ureng yup)) 23po7 MOIL ‘M

wduQ Yoo1g

s833
s389
s389
s389
s838g
s83g
s38g
s339
s389
s3837
s383
s339
s333

£ 141N

IN01], moqurey
01, Moquiey
N0IL moqurey
N0IL, MoquIey
N0JL, moqurey
Mo1L, moqurey
01, MOquUIEY
0L, moqurey
o1y, moqurey
MOIL Moqurey
01y, moqurey
NI moqurey
N0IL, MOqurey

om
oin
omn
omn
o
o1
omn
o
omn
omn
omn
omn
01N

SSIMAWN SNHONAHYOONO

soroadg

o




PoIds 10N ‘LA 9L61 umouyun ‘LA 0008¢1  uweq InOIL suoses§ mog “J0)  s88y moiy, Yoorg  [in
SI'TYNILNOJ SNNITHATVS

poyrads 10N ‘LA <161 JOATY DISOOUIM ‘LA 00291 payioadg 10N ‘[N s883 moJy, pedyIRIS 1IN
payradg 10N ‘IA L6l JOATY DISOOUIM ‘LA 00S9L Ayoey eidwk|Q ‘'wvp 835 moIL, peayreals 1IN
Payoadg 10N ‘IA <161 019 I2ATY DSOOUIM ‘LA 005091 paytoadg 10N ‘9o 883 Ino1y, pesy[adls  {In
payradg 10N ‘1A 9161 017 JOATY TSOOUIM ‘LA LITHT Ayotey 01D oj8eq ‘4o  s99g no1L, peayiaals 1IN
PyIads 10N ‘IA 61 01 JOATY IYSOOUIM ‘LA 0zEE6T (mp) ureng zmo) ‘va s33g NOIL, peayisdls 1IN
PayIadg 10N ‘LA 861 SIOATY € ‘LA 0voreT (M) H 300y Assol ‘v s385 NOIL peayiadns 1IN
P3UIRdg 0N ‘IA 6461 01 JoARY IysoouIm ‘LA 9S8E1Z 01§ rednoysepm ‘v s33g oyl peayrsals 11N
poyrads 10N ‘LA 0861 01 J9ATY IYSoouIp ‘LA 0r980C (Jowwns) o0 renoysem ‘v s33g NOIL peayIadls 1IN
PayIoads 10N ‘IA 7861 SI0ATY € ‘LA 000001 Aoymey 101y oneld ‘TN s88g NOI], peayraals 1IN
poyrads 10N ‘IA €861 01 JOAIY DISOOUIM ‘LA 021001 Aoyotey oeT oJjom ‘DN sS993 noLY, pedyredls  [1N
poyads 10N ‘1A $861 01F JOATY DISOOUIM ‘LA 001002 Ayoley enourey ‘[ 5983 NOI, peayIadls 11N
PoyIadg 10N ‘1A 861 01T JOATY IYSOOUIM ‘LA L8LIS Aystey ensurey ‘[ s883 WOLL peaYNS 1IN
SSIMAW SNHONAHYOINO

pauIdads 10N ‘1A G161 Spuod pue saye €7 ‘LA 000002 e Jalemred]) ‘NyiN  s38g moIL e 1IN
payradg 10N ‘1A 9161 Spuod pue soYeT p1 ‘LA 000002 e Jemred]) ‘Nyi  s38g moiL oYe 1 1IN
pagiadg 10N ‘IA  LL61 Spuod pue saye] €1 ‘LA 00108 AT JemIed]) ‘NyW  sS8g moiy oYe1 1IN
PouIRds 10N ‘LA 8L61 Spuod pue soXeT 07 ‘LA 000001 oNeT] JalemIed]) ‘NvIN  sS83 MOJL e 1IN
PayIoadg 10N ‘LA 6L61 Spuod pue saxe] zZ ‘LA 00SL6 AT 1emred]) ‘NviN  s38g moIL oYe1 1IN
Pay1adg 10N ‘IA 0861 Spuod pue sayey 61 ‘LA 000001 OYBT Jotemres]) ‘NYW  s883 moIL el 1IN
payrads 10N ‘LA 1861 Spuod pue saxeT [Z ‘LA 00Z£01 e Jemred]) ‘NVI  s388g moIL el 1IN
PayIoadg 10N ‘LA 7861 Spuod pue saye] zZ ‘LA 00198 e emIed]) ‘NVIW  s38g moir aye1 1IN
pouIads 10N ‘LA 861 SpUod pue SaYeT p7 ‘LA 000001 e 1eMIed) ‘NVIN  s383 moiy, oye 1  1In
poyIadg 10N ‘LA S861 Spuod pue soye] O ‘LA 000S€1 e 1eMIed]) ‘NVIN  s38g moiy oye 1 1IN
HSNJXVIVN SANITIATVS

Anpoeg Sunarasoy reuidu) e A ANG IsBI[AY Rquny wiu) yooig a8mg sarvadg oy

INOWYIA




EDINBURGH
JUNE 1989

NORTH AMERICAN COMMISSION

PAPER NAC(89)13

DISCUSSION DOCUMENT

INTRODUCTIONS AND TRANSFERS OF SALMONIDS:

ANNEX 6

THEIR IMPACTS ON NORTH AMERICAN ATLANTIC SALMON

AND RECOMMENDATIONS TO REDUCE SUCH IMPACTS

by

NAC Scientific Working Group
on Salmonid Introductions and Transfers

Members:
USA CANADA
D Goldthwaite (Co-Chairman) T R Porter (Co-Chairman)
T Spurr T G Carey
R Cutting

71




DISCUSSION DOCUMENT

Introductions and Transfers of Salmonids -
Their Impact on North American Atlantic Salmon
and
Recommendations to Reduce Such Impacts

1. INTRODUCTION

Issues facing North American fishery managers and aquaculturists concerning introductions
and transfers of fish stocks have created significant international concerns. Specific issues
include the loss of genetic variance within wild populations and the necessity to increase
such variation within stocks cultured for rehabilitation and enhancement. Genetic variance
enables a population to adapt to changing environmental conditions.

Other issues of long-standing concern center on the application of sound principles of fish
health management. Most regulatory agencies have enacted laws or regulations, and/or
developed policies intended to minimize risks associated with introduction or dissemination
of fish diseases incidental to introductions and transfers of fish stocks. Other issues relate
to various ecological impacts that non-indigenous Atlantic salmon stocks or other species
bring to an environment, including predation and the ability to out-compete indigenous
stocks for spawning and/or rearing habitat at certain life stages. From an ecological
perspective, intra-specific effects from transfer of Atlantic salmon are probably minor in
most circumstances. However, introductions of other salmonids or non-salmonids can result
in serious consequences depending on the extent that habitats are jointly occupied. Some
species could displace salmon from their habitats. Theoretical ad empirical data suggest
that fish introductions are most likely to be successful where the ecosystem has been
perturbed and salmon densities are low.

In recognition of these various factors as well as questions being raised by various entities,
the North American Commission (NAC) of the North Atlantic Salmon Conservation
Organization (NASCO) decided to initiate a study of potential adverse effects of the
movement of all salmonid stocks. Such questions are being raised by a broad spectrum
of people including the recreational and commercial Atlantic salmon fishermen, fishery
scientists and managers, and salmonid aquaculturists.

In May, 1984, the NAC named Dr I Pritchard (DFO) and Mr D Goldthwaite (USFWS) as
a committee of two (known as the Bilateral Scientific Working Group on Salmonid
Introductions and Transfers [BSWG]) to make an initial attempt to determine the then-
current extent as well as the future potential for adverse impacts that introduced salmonids
could have on wild Atlantic salmon resources in North America. After an initial report
delineating the strong potential for such impacts, especially in the face of a rapidly
expanding aquacultural industry on both sides of the US/Canada border, the activities of
the group and its membership expanded. It is now known as the Scientific Working Group
(Group). The Group prepared and presented a subsequent document at the North American
Commission’s 1987 meeting that contained additional support for the previous concerns,
as well as interim recommendations to lessen the impacts associated with introductions and
transfers of salmonids. This discussion document now identifies more permanent measures
to provide a rational and strong measure of protection for North American Atlantic salmon
stocks.
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In the development of this discussion document, the Scientific Working Group identified
some issues acknowledged to be of major concern in the overall Atlantic salmon picture,
but outside the scope of the Group’s charge. These included: the potential impacts on
species other than Atlantic salmon (salmonids in particular) by introductions and transfers
of fish species (including Atlantic salmon); the excessive pressures put on the Atlantic
salmon resource through habitat degradation and/or alteration; and the strong selective
pressure imposed by selective harvest regulations. The Scientific Working Group wishes
to call attention to these other issues which, in certain circumstances, may be as important
to the survival of Atlantic salmon as anything addressed in this document.

These concerns are exacerbated by the constant diminishment of desirable wild populations
that are under ever-increasing pressure by world-wide expansion of demand for high quality
protein and health benefits (both perceived and real) associated with fish consumption.
Fisheries managers are facing a unique, and perhaps extremely important, situation.
Nowhere has a previous agricultural enterprise had the potential for such major and direct
impacts to very important wild stocks. Mismanagement of the issue could jeopardize the
future existence of the Atlantic salmon throughout its North American range. Wild stocks
of Atlantic salmon in the North Atlantic have strong commercial and recreational (sport)
fishing values. The species also has intrinsic value as an indicator of improved habitat
quality in most sections of its range.

The Atlantic salmon is the focus of major aquacultural capitalization, primarily profit-
motivated. Expansion of salmon culture efforts have coincidentally occurred with the
restoration and/or enhancement of wild, self-sustaining populations. Simultaneously,
demand for the species for sport fishing is increasing. Thus, economic incentives for
various management schemes are resulting in strong political pressures to contravene
measures that would otherwise protect the species throughout its range into the 2lst

Century.

Previous protection of wild (and cultured) stocks has concentrated on issues relating to fish
health. Undoubtedly, this circumstance has been due, in strong measure, to the fact that
fish culture has been a science temporarily advanced over other facets of fishery
management. As a result, fish health management is well in advance of protection of
genetic resources and reduction of ecological impacts on indigenous fishes that can result
from introduction of non-indigenous species or stocks.

These two latter issues have a significantly different focus than fish health. Fish health,
in the past, has focused directly on the relatively short term management of fish diseases
in the hatchery situation, with lesser concern on diseases in the wild, while impacts
associated with genetics and ecological interactions affect wild stocks primarily. The
scientific basis for addressing these issues is less precise, and long-term concerns are more
at stake. The magnitude of the potential for adverse effects on wild Atlantic salmon stocks
is just being realized and is evidenced by the large numbers of escapees from cage culture
facilities entering rivers in Norway and Scotland, as well as strong concerns relating to the
potential problems associated with using non-indigenous stocks and species of salmonids
in aquaculture.

There is also the growing realization that hatchery stocking programs along the Atlantic
coast, which have been undertaken for many decades, could have affected wild Atlantic
salmon stocks. There was little concern in the past with transferring stocks from a single
source to numerous other river systems, and the numbers of fish released and introduction,
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in some areas, of non-indigenous species could have resulted in competition with wild
stocks for food and space. While it is difficult to assess the extent of damage to natural
populations that these programs may have caused, there is an urgent need to develop
scientifically-based hatchery programs which minimize impacts on wild stocks.

The purpose of this discussion paper is to stimulate comment from the scientific
community, fisheries managers, and client groups in North America and from interested
parties throughout the range of Atlantic salmon. The paper provides a review of previous
recommendations by the Scientific Working Group and actions taken on these
recommendations, proposes a zoning concept for Atlantic salmon river systems in North
America, summarizes the proposed protocols to minimize impact of introductions and
transfers on Atlantic salmon populations, and outlines administrative procedres for
preparation, evaluation and approval of proposals for introductions and transfers. Finally,
a glossary of terminology as it has been utilized in this paper is provided (Appendix I).

2.  PREVIOUS RECOMMENDATION AND POLICY

Since the NAC has expressed concern on the matter of introductions and transfers and
since the BSWG has not yet had sufficient time to develop adequate scientific basis for
proper protocols, in 1987, the latter group developed interim recommendations for
consideration by the NAC pending a finalized listing of such protocols. Specific items of
concern were identified by the Scientific Working Group in recommendations presented to
the NAC in the 1987 Report of Activities (Annex 13 to NAC(87)20).

As a result of those recommendations, the NAC commissioners endorsed an interim
position entitled "Policy Statement on Introductions and Transfers of Salmonids" on 10
June, 1987. That document did not specifically call for prohibition of importations/transfers
of either eastern hemisphere and Icelandic Atlantic salmon or salmonids from west of the
Continental Divide as was recommended by the Scientific Working Group in its 1987
recommendations. However, it did state that the various agencies "are encouraged...to
prevent the introduction and/or transfer of fish, (i) infected with disease agents of concern,
(i) which may have adverse genetic or ecological impact;" and "to use local origin
salmonid stocks in aquaculture and restoration and other enhancement projects wherever
possible:" Such language was neither strong nor definitive enough to accomplish what was
originally recommended by the Scientific Working Group. Review of the importation
history of certain of the affiliated agencies shows that the situation has deteriorated to an
unacceptable level in the movement of European Atlantic salmon stocks, in particular, as
well as the movement of salmonids from west of the Continental Divide.

Both the Fish Health and Genetics Advisory Subgroups (of the Scientific Working Group)
have come forward with strong protocols that call for elimination of such sources of stock
for any activity that would place such fish in contact with wild Atlantic salmon. In the
first instance, the Fish Health Subgroup called for prohibition of salmonid importations
from west of the Continental Divide primarily due to concerns of transfer of infectious
haematopoietic necrosis, while the Genetics Subgroup recommended the elimination of
importations of Atlantic salmon from Europe to protect the genetic diversity of North
American stocks. This recommendation would certainly have direct application to efforts
in fish culture both for profit and for fishery management. We at the Scientific Working
Group level agree and frame this document with the understanding that such restrictions
will be instituted.
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3.  ZONING OF RIVER SYSTEMS

Atlantic salmon populations on the east coast of North America have been variously
affected by civilization. Overharvesting, and degradation and loss of habitat due to human
industrial and development activities have depressed levels of salmon stocks in many rivers;
selective fishing pressures have changed composition of populations; enhancement and
repopulation efforts have resulted in mixing of stocks; non-indigenous salmonid species
have been introduced to increase salmonid production; and most recently commercial
salmon farming, with its attendant risks of disease spread and dilution of wild gene pools,
has reached a production level that now supersedes harvest levels of wild stocks.

Not all river systems and salmon populations have been affected equally by these activities,
however. Many rivers in Newfoundland/Labrador and Northern Quebec have been
unaffected by habitat perturbation by humans, other than commercial fishing in coastal
waters and sportfishing in freshwater, and are unique in that they contain most of the
remaining pristine Atlantic salmon populations in the world. Conversely, in the Maritime
provinces of Canada and the Northeast USA, habitat alterations (eg dams, pollution) in
certain rivers have had significant impact on natural populations. Remedial measures and
alternative developments that have been initiated include enhancement with hatchery-reared
stocks, introduction of non-indigenous salmonid species, and commercial aquaculture.

Given the mounting pressures to further introduce and/or transfer salmonid stocks to
support fisheries development and commercial aquaculture, the Scientific Working Group
recommends designation of three zones in eastern North America based on the degree of
impact by man on wild Atlantic salmon populations. The Scientific Work Group further
recommends that government agencies adopt fisheries management measures in each zone
that will: (a) Protect selected salmon stocks in order to maintain valuable gene pools over
the long term; and (b) Facilitate fishery restoration, enhancement, and aquaculture
developments so that impact on existing salmon stocks will be minimized.

These measures are based on application of the "stock concept”, which recognizes the
individuality of groups of Atlantic salmon sharing a common environment and a gene pool
which permits self-perpetuation. There may be one or several "stocks” of Atlantic salmon
in a given river system, each of which can be deleteriously affected by even subtle changes
to the environment or the gene pool.

The proposed geographic areas to be included in each zone (see Appendix II), a general
description of types of river systems in the zones, and recommended management measures
to be applies in each zone are as follows:

Zone I - Geographic Area: Northern Quebec, Labrador, Newfoundland (west coast)
and Anticosti Island.

Description _of Rivers: Generally pristine rivers with no manmade habitat
alterations, no history of transfers of fish into the watersheds, and no culture
operations in the watersheds.

Management: Protect river and manage fisheries to ensure a minimum
effective size of breeding population of Atlantic salmon; no fish from culture
facilities will be stocked; and no cage culture permitted in marine waters;
enhancement of populations only permissible by moving juveniles or broodstock
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from within the same watershed; establishment or re-establishment of Atlantic
salmon populations only permissible by moving juveniles or broodstock from
nearby watersheds having similar habitat characteristics, and then only if a
minimum effective breeding population is maintained.

Zone 11 Geographic Area: Quebec rivers flowing into Gulf of St Lawrence south of
Pte. des Monts, Gaspe region of Quebec, Magdalen Islands, Price Edward
Island, New Brunswick, Nova Scotia, Newfoundland (except west coast), St
Pierre and Miquelon Islands, Maine - east of Rockland.

Description of Rivers: Watersheds in which habitat has been altered, where
wild salmon stocks or hatchery-reared fish not native to the watershed have
been released, and/or where mariculture is conducted; but where only native
Atlantic species are present in cage culture (introduced species such as rainbow
trout would be treated as indigenous if a population has been established for
ten or more years, and have had no impact on Atlantic salmon stocks).

Management: Permit enhancement and aquaculture activities in freshwater and
the marine environment, but with native Atlantic species only (preferably local
stocks); permit culture of non-indigenous species in land-based facilities having
minimal risk of escapement.

Zone I Geographic Area: Great Lakes drainage, southern Quebec draining to St
Lawrence River, Maine west of Rockland, New Hampshire, New York,
Connecticut, Massachusetts, New Jersey, Rhode Island, and Vermont.

Description of Rivers: Rivers where habitat may have been altered, where fish
communities are destabilized, and exotic species may be present.

Management: Use of non-indigenous species may be permitted, provided that
their introduction of transfer meets the requirements that follow.

Within each zone, river systems are generally similar and could be assigned the same class
as the zones. For example, in Zone II, river systems would be categorized as Class II.
It is proposed that there be flexibility, however, in assigning a higher classification to a
river system than the zone in which it is located, to allow additional protection for valuable
Atlantic salmon stocks. Over the long term, as detailed inventories of rivers and their
Atlantic salmon populations become available, the principles of the zoning system could
be succeeded by a more sophisticated classification of individual watersheds based on
management needs.

4. SUGGESTED PROTOCOLS

The recommended protocols developed by the Scientific Working Group and its
Subcommittees on fish health, genetic and ecological concerns with salmonid introductions
and transfers are given in papers NAC(89)14, NAC(89)15 and NAC(89)16 respectively.
The basic premises used in preparing these protocols were:

(@) To minimize the risk of introduction and spread of infectious disease agents (fish

health);
(b) To conserve genetic variance in North American Atlantic salmon stocks (genetics);
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and

(¢) To minimize the intra and interspecific impacts of introductions and transfers on
Atlantic salmon stocks (ecology).

To facilitate review of the potential impact of these protocols on ongoing salmonid
management, development and aquaculture activities in eastern Canada and north east USA,
a synopsis is presented below of protocols applicable universally throughout the region, and
those protocols that are specific to each of the three Zones described in Section 3.

A.

Suggested Protocols Applicable to all Three Zone Classifications:

(D

)

3

4

o

/o

To protect genetic variance, do not allow importation of Atlantic salmon stocks
from Europe (including Iceland). Also, manage salmon harvest to be stratified
with respect to fish size, age, sex and seasonality.

To protect against inadvertent introduction of "emergency” diseases (THN,
PKD, VHS, Ceratomyxosis, and Whirling Disease): do not allow transfer of
salmonid fish or eggs from west of the Continental Divide or IHN endemic
areas. Require complete fish health inspection reports (minimum of three
inspections over a twenty-four month period) prior to movement of any stocks.

To protect against interspecific competition (ecological impact), review and
evaluate fully the potential for such impact prior to any movement of non-
native fish into an area inhabited by Atlantic salmon. Be aware that perturbed
ecosystems pose the greatest potential for successful colonization by exotics.

Hatcheries are used widely in producing stocks for the introduction, re-
establishment, rehabilitation and enhancement of Atlantic salmon. Hatchery
rearing programs to support these activities must be carefully managed to
minimize impact of wild populations, including the following measures:

Use only F1 progeny from wild stocks;

Select broodstock from all phenotypes, ages, and representatives of the entire
spawning run of a donor population;

Avoid selection of the "best" fish during the hatchery rearing period; and
During spawning, make only single pair matings from a broodstock population
of no less than 100 parents.

Zone 1

Zone 1 consists of Class I watersheds where every effort must be made to maintain
the genetic integrity of Atlantic Salmon stocks. The following summary protocols

apply:
1

General within the Zone

no fish which have been reared in a fish culture facility are to be released into
the wild.

no non-indigenous salmon stock or species may be introduced into a Class I
watershed.
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)

Rehabilitation:

fisheries management techniques will be used to ensure sufficient spawners
such that spawning escapement exceeds a minimum target level to maintain an
effective breeding population.

habitant that becomes degraded will be restored to the extent possible.

(3)  Establishment or re-establishment of Atlantic salmon in a river or part of a
watershed where there are no salmon:

- use transfers of adults or juvenile salmon from the residual population in other
parts of the watershed.

- if there is no residual stock, a near-by salmon stock which has similar
phenotypic characteristics to the lost stock should be transferred (provided an
effective breeding population is maintained in the donor watershed).

- if biological characteristics of original stock are not known or there was no
previous stock in recipient watershed, then transfer broodstock or early life
stages from a nearby river having similar habitat characteristics.

(4) Aquaculture:

- aquaculture is restricted to land based facilities and the rearing of
reproductively sterile fish, or indigenous fish species such as brook trout or
arctic charr.

- no cage culture is permitted.

(5)  Commercial Salmon ranching:
- no commercial salmon ranching is permitted.
Zone 11

Zone II is an area where only species indigenous to the Atlantic Coast are present,
where there has been alteration of the habitat, where restoration and enhancement
of salmon populations have taken place, involving the release of non-indigenous
stocks, and/or where cage culture is practised. The following protocols apply:

6y

General within the Zone:

Introduction of non-indigenous species is not permitted, except reproductively
sterile fish or introductions to adequately contained land-based facilities where
risk of escapement is minimal.

Restoration, enhancement and aquaculture activities are permitted in the
freshwater and marine environments, but with native Atlantic coast species only
(preferably local stocks). '
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3)

)

®)

Rehabilitation and Enhancement

The preferred methods are: to improve degraded habitat and ensure escapement
of sufficient spawners through fisheries management.

If further measures are required, use residual stocks for rehabilitation and
enhancement. If the residual stock is too small, select a donor stock having
similar life history and biochemical characteristics from a tributary of near-by
river.

Stocking of hatchery-reared smolts is preferred, to reduce competition with
juveniles of the natural stocks.

Establishment or re-establishment into rivers having no salmon populations

To establish a stock, use a salmon stock from a nearby river having similar
stream habitat characteristics.

If re-establishing a stock, use a stock from a nearby river which has similar
characteristics to the original stock.

It is preferable to stock rivers with broodstock or early life history stages (eggs
and fry).

If eggs are spawned artificially, use single pair matings and optimize the
effective number of parents.

Cage Culture/Marine Enclosures
It is important to apply methods which minimize escapees.

Develop domesticated broodstock based on local stocks; or, if local stocks are
limited, on nearby stocks.

Commercial Salmon Ranching

Commercial salmon ranching will only be permitted if it is demonstrated that
the activity will not negatively affect wild Atlantic salmon stocks.

Zone III

Zone III is an area where most rivers are Class III, having been subject to the
highest degree of environmental and biological change from the pristine conditions,
as a result of man’s activities. These watersheds usually have undergone changes
which have diminished the productive capacity for Atlantic salmon by alteration of
the habitats and/or by change in the fish fauna from the historical compositions.
The residual salmon production potential can be preserved for optional enhancement
if the following considerations involving introductions and transfers of fishes are
used to limit the biological impacts of fish movements:

)]

General - within the Zone
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- Indigenous and non-indigenous salmonid and non-salmonid fishes may be
considered for introduction or transfer if fish health and genetic protocols are
followed and negative impacts on Atlantic salmon can be shown to be minimal
using careful ecological impact evaluation. :

(2)  Rehabilitation
- Habitat quality should be upgraded wherever possible.

- Rebuilding stocks can be achieved by controlling exploitation and by stocking
cultured fish.

(3) Establishment or re-establishment
- Transfer source stocks from nearest rivers having similar habitats.

- Stock with juvenile stages (eggs, fry and/or parr).
If eggs are spawned artificially, use single pair matings and optimize the
effective number of parents.

(4)  Aquaculture
- Use of local stocks is preferred but non-indigenous stocks may be cultured.

- Marine cage culture can be widely practised but preferred locations are distant
from watersheds with residual potential for Atlantic salmon production.

- Culture of non-indigenous species in land-based facilities on Class II
watersheds is permitted in adequately controlled facilities where risk of
escapement is minimal.

(5)  Commercial Salmon Ranching

- Commercial salmon ranching is permitted if it is demonstrated that the activity
will not negatively affect Atlantic salmon rehabilitation or enhancement
programs or the development of wild Atlantic salmon stocks.

5. GUIDELINES FOR APPROVAL OF INTRODUCTIONS AND TRANSFERS

Clear, concise guidelines for approval of proposals for the introductions and transfers of
salmonids are fundamental to maintaining productivity of wild stocks. Both proponents and
agencies responsible for managing the Atlantic salmon have a responsibility for ensuring
that risk of adverse effects on Atlantic salmon stocks from introductions and transfers of
salmonids and other fishes is low. The importance for member countries and their
cooperating agencies to enact adequate laws to control introductions and transfers cannot
be over emphasized. Present laws need to be modified and/or enacted to support
implementation of the protocols in this document. Enacting the appropriate laws is a
lengthy process and should be initiated immediately.
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A. Responsibility of Proponent

The proponent must submit a request for introduction or transfer of fishes to the permit-
issuing agency. This request must provide a full justification for the introduction or
transfer such that its complete evaluation will be possible prior to issuance of a permit.
The list of information to be included in the justification for introductions and transfers is
in Section 5C, below. The lead time required for notice and justification of introductions
and transfers will be determined by the permit issuing agency. However, a minimum of
one year notice is required for introductions and international transfers since these are also
to be reviewed by NAC/NASCO. Proponents should be aware of the protocols established
for introductions and transfers.

B. Responsibility of Government Agencies Having the Authority to Issue Permits

These agencies shall be those entities having the responsibility for management and
maintenance of wild Atlantic salmon resources within the receiving area.  The
responsibilities of the agency shall include:

| (1) Establish, maintain, and operate a permit system and inventory for all introductions
and transfers of fishes.

(2) Enact regulations required to control the introductions and transfers of fishes as per
established protocols. '

(3) Establish a formal scientific evaluation process to review applications and recommend
conditional acceptance or rejection of the proposed introductions and transfers based
on the potential impact on the productivity of Atlantic salmon.

(4) Within the zones each agency may be more restrictive in classifying individual
watersheds.

(5) Submit to the NAC Scientific Working Group a list of introductions and/or
international transfers proposed for their jurisdiction, one year prior to the planned
activity.

(6) Prevent the release of fish which will adversely affect the productivity of wild
Atlantic salmon stocks.

C. Preparation of Proposals
The following information is required with applications involving introductions and
transfers of fishes. This information will be used to evaluate the risk of adverse effects
on Atlantic salmon stocks.
(1) Name the species, strain and quantity to be introduced or transferred, and include:
a. Time of introduction or transfer.
b. List anticipated future introductions or transfers.

c. List previous introductions and/or transfers.

(2) Area, place, river or hatchery from which the fish will be obtained.
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3) Proposed place of release and any interim rearing sites.
(4) Disease status of donor hatchery, river or other location from which fish are obtained.
(5) Disease status of recipient facility or stream (where available).

(6) Objectives of the introduction or transfer and the rational;a for not using local stock
or species.

(7)  For non-indigenous species, available information should be presented on the proposed
species’ life history, preferred habitat, potential parasites and disease agents, potential
for competition with indigenous species or stocks in the recipient waters or nearby
waters. ‘

(8) Information on similar transfers or introductions should be reported.
(9) Proposed procedure for transportation from donor to recipient site.

(10) List measures to be taken to prevent transmission of disease agents and to reduce
the risk of escape of fish.

(11) Species composition at proposed site of introduction and adjacent rivers.

(12) Climatic regime and water chemistry, including pH of waters at the site of proposed
introduction and of adjacent rivers.

(13) For indigenous species determine the history and biological characteristics of donor
stock.

(14) Potential of introduced or transferred fish to disperse to nearby streams.
(15) A bibliography of pertinent literature should be appended to the proposal.
D. Evaluation of Proposals

The evaluation of proposals will focus on the risk to Atlantic salmon production potential
associated with the proposed introductions and transfers. It will be based on the
classification of the recipient watershed. All requests for introduction or transfers must
provide sufficient detail (Section 5C, above) that the potential risk of adverse effects to
Atlantic salmon stocks can be evaluated. The evaluation of potential adverse effects of
fish health will consider the disease history of the donor and recipient facility and/or
watershed with specific reference to the potential for transferring emergency discases. The
risk of detrimental genetic effects of introducing a non-indigenous stock into a river will
be evaluated taking into consideration the classification of the Watershed, the phenotypic
and life history characteristics of the donor stock, the biochemical information
(mitochondrial/nuclear DNA and enzyme frequencies), and geographic distance between
donor and recipient locations.

The evaluation of the risk of ecological effects on Atlantic salmon populations is more
involved. Introduction of non-indigenous Atlantic salmon stocks and/or indigenous species
will be evaluated by considering the quantity and size of the transferred fish in relation to
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the indigenous population and the habitat in which the competition and/or predation
interactions could occur.

The introduction of non-indigenous species poses the greatest risk to the productivity of
the Atlantic salmon stocks. Evaluation will be by comparison of the habitat requirement
and behaviour of both the proposed introduced species and the indigenous Atlantic salmon
stock at all life stages. The habitat requirements and areas of possible interactions with
Atlantic Salmon has been described for 14 fish species (see Ecologic Subgroup report,
NAC(89)16). These can be used to provide a cursory evaluation of the life history stage
at which interactions would occur. However, more detailed information on stocks and
habitats in both donor and recipient locations would be required in the form of an
envirogran (example is provided in Ecologic Subgroup report). Where insufficient data
are available, research will be required prior to permitting the introduction or transfer.

An example of the type of information which is available in the species summaries
(produced by the Ecologic Subgroup) is presented below for Rainbow Trout.

(1) Conditions under which interactions will occur:

spawning - rainbow may dig up salmon redds

interaction of yearlings - compete for space

rainbow trout juveniles more aggressive in pools

large trout - predator

(2) Low interaction:
- in streams where Atlantic Salmon do not utilize ponds or lakes
- salmon well established
- aquaculture using sterile fish or land based facilities

(3) Conditions under which no interaction will occur. It would be permissable to use
reproductively viable rainbow trout:

- habitat with pH less than 5.5
- rainbow already present in recipient stream

- disturbed ecosystems where Atlantic Salmon are absent and sport fishing would
be improved

6. RECOMMENDED ACTIONS

This discussion paper represents the distillation of a serious collaborative effort between
representatives from Canada and the USA to identify measures needed to minimize the
impact of introductions and transfers on Atlantic salmon stocks along the eastern seaboard
of North America.
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The Scientific Working Group requests endorsement of the discussion paper by the North
American Commission of NASCO and recommends that member agencies facilitate follow-
up consultation with the appropriate government agencies and client groups to solicit
comments on the protocols. On receipt of feedback from these consultations, the Scientific
Working Group will further refine and prepare the final protocols covering introductions
and transfers in the North American Commission region.
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Applicant:

Aquaculture:

APPENDIX I
GLOSSARY
See proponent.

The culture or husbandry of aquatic fauna other than in research,
in hobby aquaria, or in governmental enhancement activities.

Commercial Salmon Ranching: Release of juvenile salmon from a fish culture facility

Competition:

Containment:

Diversity:

Enhancement:

Exotic:
Fish:

Fish Culture Facility:

Gamete:

Genetics:

Indigenous:

Introduced Species:

Introduction:

Mariculture:

to range freely in the ocean for harvest, for profit.

Demand by two or more organism or kinds of organisms at the
same time for some environmental resource in excess of the
available supply.

Characteristic of a facility which has an approved design which
minimizes operator error to cause escape of fish, or unauthorized
persons to release contained fish.

All of the variations in an individual population, or species.

The enlargement or increase in number of individuals in a
population by providing access to more or improved habitats or
by using fish culture facility production capability.

See introduced species.
A live finfish.

Any fish culture station, hatchery, rearing pond, net pen, or
container holding, rearing, or releasing salmonids.

Mature germ cell (sperm or egg) possessing a haploid
chromosome set and capable of formation of a new individual by
fusion with another gamete.

A branch of biology that deals with the heredity and variation of
organisms and with the mechanisms by which these are effected.

Existing and having originated naturally in a particular region or
environment.

Any finfish species intentionally or accidentally transported or
released by Man into an environment outside its historical or
present range.

A planned or accidental event which moves a finfish into waters
outside its historical or present range.
Aquaculture in sea water.
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Native:

Niche;

Non-indigenous:

Population:

Predator;

Proponent:

Quarantine:

Rehabilitation:

Restoration;

Salmonid:

Species:

Stock:

Strain:

Transfer:;

Transferred Species:

See indigenous.

A site or habitat supplying the sum of the physical and biotic life-
controllmg factors necessary for the successful existence of a
finfish in a given habitat.

Not originating or developing or produced naturally in a particular
environment or introduced from outside into a region or
environment.

A group of organisms or a species occupying a specific
geographic area.

The preying upon and eating of one species by another individual,
usually by another species.

A private or public group which requests permission to introduce
or transfer any finfish within or between countries and lobbies for
the proposal.

A facility limiting freedom of movement of finfish for a period
of time sufficient to test for the presence of a disease.

The rebuilding of a diminished population of a finfish species,
using a remnant reproducing nucleus, toward the level that its
environment is now capable of supporting.

The re-establishment of a finfish species in waters occupied in
historical times.

All species and hybrids of the Family Salmonidae covered by the
AFS checklist special publication No. 12 "a list of Common and
Scientific Names of Fishes from the United States and Canada".

A group of interbreeding natural populations that are
reproductively isolated from other groups.

A population of organisms sharing a common gene pool which
is sufficiently discrete to warrant consideration as a self
perpetuating system which can be managed.

A group of individuals with a common ancestry that exhibit
genetic, physiological, or morphological differences form other
groups as a result of husbandry practices.

The deliberate or accidental movement of a species between
waters within its present geographic range, usually with the result
that a viable population results in the new locations.

Any finfish intentionally or accidentally transported and released
within its present geographic range.
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TABLE A: (January 30, 1989)
Canadian Atlantic Salmon_Catches in Tonnes since 1960
and Numbers since 1982
(Information provided to the Intemnational Council for Exploration
of the Sea (ICES))
Year 1SW Salmon MSW Salmon Total
Tonnes Numbers Tonnes Numbers - Tonnes Numbers
1960 - - 1,636
1961 - 1,583
1962 - - 1,719
1963 - - 1,861
1964 - - 2,069
1965 - - 2,116
1966 - - 2,369
1967 - - 2,863
1968 - - 2,111
1969 - - 2,202
1970 761 1,562 2,323
1971 510 1,482 1,992
1972 558 1,201 1,759
1973 783 1,651 2434
1974 950 1,589 2,539
1975 912 1,573 2,485
1976 785 1,721 2,506
1977 662 1,883 2,545
1978 320 1,225 1,545
1979 582 705 1,287
1980 917 1,763 2,680
1981 818 1,619 2,437
1982* 716 358,000 1,082 240,000 1,798 598,000
1983* 513 265,000 911 201,000 1,424 466,000
1984* 467 234,000 645 143,000 1,112 377,000
1985 593 333,084 540 122,621 1,133 455,705
1986 780 417,269 779 162,305 1,559 579,574
1987 833 435,799 951 203,731 1,784 639,530
1988 658 361,211 622 134,217 1,280 495,428
The 1988 total catch of salmon (1,280 tonnes) is:
- 8.7% below the previous S year mean (1,402.4)
- 23.6% below the previous 10 year mean (1,675.9)
- 34.4% below the previous 15 year mean (1,951.2)
- 35.4% below the previous 20 year mean (1,982.8)
The 1988 total catch of MSW salmon only (622 tonnes) is:
- 18.7% below the previous 5 year mean (765.2)
- 39.1% below the previous 10 year mean (1,022.0)
- 449% below the previous 15 year mean (1,242.5)
The 1988 total catch of 1SW only (658 tonnes) is:
- 3.3% above the previous 5 year mean (637.2)
- 0.6% above the previous 10 year mean (653.9)
- 7.2% below the previous 15 year mean (708.7)
NOTE: ALL CATCH FIGURES FOR 1987 ARE PRELIMINARY
* Numbers for 1982-84 are estimated (assuming 2.0kg for average 1SW salmon; 4.5kg for MSW salmon)
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January 30, 1989

Table B: Nominal Catches (Provisional) of Atlantic Salmon in Canada for 1988 (in kg round fresh weight)

1SW % MSW % %

SALMON OF TOTAL SALMON % TOTAL TOTAL OF TOTAL
QUEBEC
R 15,276 23 61,520 9.9 76,796 6.0
C 9,634 1.5 82,386 133 92,020 72
TOTAL 24910 3.8 143,906 232 168,816 13.2
NFLD
R 74,135 113 2,949 0.5 717,084 6.0
C 486,663 73.9 448,783 722 935,446 73.1
TOTAL 560,798 85.2 451,732 72.7 1,012,530 79.1
MARITIMES
R 66,526 10.1 0 0 66,526 5.2
C 0 0.0 0 0 0 0.0
TOTAL 66,526 10.1 0 0 66,526 52
NATIVE FOOD
FISHERY 6,140 0.9 26,015 42 32,155 25
(ALL AREAS)
TOTAL 658,374 100.0 621,653 100.0 1,280,027 100.0

R = Recreational (Total = 220,406kg or 17.2%)
C = Commercial (Total = 1,027,466 kg or 80.3%)

NOTE: All catch figures for 1988 are preliminary
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NAC(89)7

THE STATUS OF ATLANTIC SALMON STOCKS IN
ATLANTIC CANADA AND ADVICE FOR THEIR
MANAGEMENT IN 1989 (CAFSAC 88/26)

At a meeting on 30 November 1988, CAFSAC considered available data and analyses
concerning the general status of Atlantic salmon stocks throughout Atlantic Canada and, in
particular, the status of Atlantic salmon stocks in the Miramichi, Restigouche, Saint John,
Margaree, and Conne rivers. Consideration of salmon in the LaHave River had to be
postponed until February because of difficulty in separating wild and hatchery returns.

INTRODUCTION

There are many uncertainties about the actual number of salmon that are caught, since
there are no statistics on poaching, while legitimate catches by anglers must be
estimated either by sample observation or from reports completed and mailed by the
anglers themselves. A further uncertainty has been added by the compulsory release
of large salmon, since many fish that are hooked but lost may be counted as "released"
since anglers will be less careful not to lose a fish if they must release it. Indeed, it
is preferable that anglers do attempt to release the fish quickly so that it will suffer
less stress.

Despite the uncertainties, the estimates of the angler catch are often a major, if not
the only, means of evaluating the total numbers of returning salmon. Alternative more
reliable means of estimating these numbers involve counting fences and/or tagging
programs. CAFSAC notes in particular the new information in 1988 from the
Margaree River and the initiation of more detailed study of the results of the Millbank
trap (Miramichi River) with respect to separating data on the early and late runs.

STATUS OF SPECIFIC STOCKS

Miramichi River

Management measures during 1988, the final year of the 5 year plan, were unchanged
from the previous three years; there was no drift net or trap net fishery; anglers were
required to release all multi-sea-winter (MSW) salmon (determined as fish 63cms or
longer); and native fisheries continued without quota restriction.

Total annual catches in the period 1951-1970 averaged about 77,000 fish but were
much higher in 1964-67, the largest catch being about 162,000 fish in 1967. Catches
in the period 1971-83 were about 37,000 fish annually. Catches in 1985-87, and the
provisional estimates for 1988 are given below (numbers of fish):
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1985 1986 1987 1988

MSw 1ISwW MSW 1SW MSW 1SW MSW 1SW
327 546 641 1988 898 1,274 348 944
289" 18439 428 26,163 (358)* 20,765 (283)* 18,171°
616 18985 1,069 28,151 1,256 22,039 631 19,115

Estimates by New Brunswick Department of Natural Resource and Energy
Assuming catch-and-release mortality rate of 0.03

Provisional estimates based on DFO observations

MSW = Multi-sea-winter salmon

ISW = 1-sea-winter salmon ie. grilse

Despite the lower apparent catches in 1988, counts of returning fish at the Millbank
trap indicated an increase of 44% in 1SW salmon and 12% for MSW salmon
compared to 1987. These increases were due to greater numbers of late run fish
which therefore comprised a much greater proportion of the returns than is usual.
About half the total returns (52% for 1SW and 47% of MSW fish) were late run in
1988 in comparison to the average of 20% and 35% respectively.

Two methods have been used in the past to estimate the spawning escapement in
the current year, both based on the numbers of fish caught in the Millbank trap.
The first method relates historical catches in the trap to the number of spawners as
judged subsequently from the number of young salmon (parr) that result from that
spawning. The second method relates the catches in the trap to the total number of
adults that pass the trap on the basis of the "efficiency” of the trap. This efficiency
is estimated from the proportion of recaptures upriver of salmon that were released
from the Millbank trap after being tagged. There has been concern that the efficiency
of the trap may have changed since 1981 as a result of dredging operations, and
although the results of tagging experiments carried out in 1985, 1986 and 1987 are
quite consistent with each other, they are much lower than the efficiency as measured
in 1973. In estimating spawning escapement, CAFSAC has therefore used the 1973
measurement of efficiency for the period prior to 1981, the average of the 1985-87
results for 1985-88, and an historical relationship between Millbank catches and angler
catches for 1981-1984.

Changes in the relative proportions of early and late run salmon in different years
suggest that this factor should be incorporated into the estimation of the efficiency
of the Millbank trap. It is for example relevant to note that the proportion of early
run 1SW salmon in 1973, as in 1988, was unusually low relative the late run fish.
This was the year in which the estimate of efficiency was made that has been used
for all years prior to 1981. Further work is needed to determine whether the catching
efficiency of the trap is different for early and late run fish. The uncertainty applies
more to the estimates of the number of returning fish in the earlier years than to the
estimates for recent years. In recent years, the release of tags has been more even
over the season, and the efficiency measurements will consequently be a better
estimate of the average value.
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2.2

A third method for estimating the spawning escapement has been introduced this
year that makes use of the recapture by anglers of the tagged fish released fro the
Millbank trap. This provides a measure of the proportion of the population that is
taken by anglers and hence given the total angler catch, an estimate of the population.
CAFSAC considers that the methods based on trap efficiency and on angler harvest
rates are likely to be the most reliable. The numbers of salmon that are estimated
to have survived to spawn in 1988, are 63,000-99,000 1SW and 13,600-20,000 MSW
fish. The number of eggs deposited would have been between 100% and 150%
respectively of the target (132 million eggs).

These calculations imply that total MSW returns, as judged from the trap efficiency
method were for the second year in a row much less than had been forecast on the
basis of the number and sex ratio of 1SW returns in the previous year. The forecast
for 1988 was 36,400 fish, but actual returns are estimated to have been 21,700. It
is noted that the returns of MSW salmon to most rivers in 1987 and 1988 were
below predicted values, which suggests that some unusual event has affected returns
on a wide geographical scale, particularly since the success of the West Greenland
fishery in 1986 and 1987 indicated that the following years should show good returns
of MSW salmon to Canadian rivers. The return of 121,900 1SW salmon in 1988,
on the other hand, appears to have been very much better than average (48,500 fish).
Total returns in 1971-88 are shown in Figure 1.

The relationship between returns of 1SW fish in any year and the return the next
year of MSW fish has been used in the past to predict returns in the coming year.
The uncertainty about the 1973 measure of the efficiency of the Millbank trap, as
reported above, implies that the relationship may have been based on incorrect
numbers in earlier years. In consequence, and in light of the recent poor performance
of the model, CAFSAC considers that it would be inappropriate to provide a forecast
until the uncertainty has been investigated further. It is hoped that a forecast of
MSW returns will be available by late March 1989. In the meantime, CAFSAC notes
that parr densities contributing to the 1987 smolt class (2SW salmon in 1989), and
the return of this smolt class as 1SW fish were above the 1970-87 average, and thus
there is some expectation that returns of MSW salmon in 1989 will be at least

average.

The number of fish that will return after one winter at sea cannot be forecast, but
the average return for the years 1984 to 1988 has been 83,000 fish, which is some
60,000 more than are estimated as necessary to meet spawning requirements. The
information on the success of spawning in 1984 and 1985, the young from which
will be returning as 1SW fish in 1989, is that the resultant juveniles were more
numerous in freshwater than during the previous five year average. Thus, at least
average returns of 1SW salmon in 1989 might be expected.

Restigouche River

Restrictions in 1988 on the harvest of Atlantic salmon from the Restigouche River
were similar to those in 1985-87: there was no commercial fishery on either the
New Brunswick or Quebec side of Chaleur Bay; anglers in New Brunswick were
allowed to land only 1SW salmon (fish less than 63cm in length), with bag limits
of two such fish per day and 10 per season; anglers on Restigouche tributaries in
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Quebec could land both 1SW and MSW salmon with limits of 1 salmon per day
and 7 salmon per season but in New Brunswick/Quebec boundary waters they were
required to release all MSW fish; and native fishermen at Restigouche, Quebec, were
restricted by quota (6,995 kg). As in previous years, however, native fishermen at
Eel River Bar, N.B., were not restricted by quota.

Catches in the period 1951-70 varied from about 18,000 to 46,000 fish, with an
average of about 32,000 fish. In the period 1971-83, the average catch was about
10,000 fish. Estimates of catches in 1985-88 as provided by the provinces of Quebec
and New Brunswick or by DFO, are given below (numbers of fish):

1985 1986 1987 1988

Fishery MSW 1SW MSW 1SW MSW 1SW MSW 1SW
Native

Restigouche 976 35 1,145 4 986 5 921 3
Eel River Bar 241 0 431 26 916 95 509 70
Angling

New Brunswick* (3,563) 3,258 (4,763) 4915 (3,203) 4414 (4,546) 6,084
Quebec 752 259 1,418 498 873 591 963 692
TOTAL 1,969 3,552 2,994 5,443 2,775 5,105 2,393 6,849

* Released

Estimation of the number of MSW salmon caught and released has been attempted
by a number of methods. Recently (1984-87) the reports from four sport camps
were used as an index of catch, but these values are much higher than those obtained
by DFO fisheries officers or N.B.’s DNRE. The assessment this year has been based
on the estimates made by DFO staff of the catch and release of MSW fish in each
year 1984-88. The estimates of MSW fish retained prior to 1984 are also based on
DFO figures.

The angler catch of 1SW fish in 1988 was the highest in the 29 years on record.
It was achieved both as a result of increased effort (Quebec 10% and N.B. 9%) and
increased catch rates in N.B. waters (up 25%).

Homewater returns in 1987 were estimated by three methods. The first method,
based on assumptions as to the proportion (20-40%) of the population that was landed
(or would have been landed by anglers in the case of MSW fish) was considered
optimistic. A second method related historical angling catches to spawning
escapement in each year, as judged from subsequent parr densities. The method
indicated the return of 12,600 MSW salmon and 13,500 1SW fish before any
removals and this suggests that the number of eggs deposited in 1988 would have
been only 68% of the target (71.4 million eggs). This value was similar to that (79%
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of target) provided by the third method - field counts of spawners by staff of N.B.’s
DRNE and Quebec’s MLCP. It is not clear as yet, however, whether there are
potential biases or other uncertainties associated with counting spawning numbers
from such direct observation. Returns 1970-88 are shown in Figure 1, on the basis
of the second method, which may be more reliable.

The method used up to 1986 to forecast returns of MSW salmon was judged last
year to be no longer valid, and CAFSAC has no basis for forecasting the returns in
1989. It is noted that the average return in 1986-88 of MSW and 1SW salmon has
been 12,300 and 11,400 fish respectively. There is some basis for assuming that
returns in 1989 will be at least average, since the estimates of the numbers of
juveniles of the appropriate ages, prior to their going to sea, were above the previous
three year average for each year-class. Average returns approximate the estimated
spawning requirement for MSW salmon (12,600), but are nearly 10,000 fish above
the requirement (2,600) for 1SW fish. Thus any harvest of MSW fish would mean
the spawning target would not be met.

Saint John River

The management plan was similar to that in 1986-87; there was no commercial
fishery, the Kingsclear food fishery had a quota of 900 fish, the Oromocto Band
was licensed to take 150 salmon, and anglers were required to release MSW salmon
(judged as those 63 cms or longer). In 1988, however, the Tobique band fished
without a permit.

Catches in the period 1970-83 have varied widely (3,100-15,600) with an average
catch of about 10,000 fish. Catches in 1985-87 and preliminary estimates for 1988
are given below (numbers of fish):

1985 1986 1987 1988
Fishery MSW 1SW MSW 1SW MSW 1SW MSW 1SW
By-catch* 2,294 531 563 329 408 340 325 384
Native* 2,517 483 2,400 600 1,120 280 1,200 300
Sport* 367 3,402 248 3,742 122 2,815 92 2,705
TOTAL 5,178 4416 3,211 4,671 1,650 3435 1,617 3,389
* Estimate

** Estimate includes allowance for catch-and-release mortality

There is less uncertainty about the estimates of salmon returns to the Saint John
River than there is for other rivers because the number of fish passed over the
Mactaquac Dam is known. To this figure must be added, however, not only the
known or estimated catches below the dam and an allowance for poaching, disease
and other deaths, but also an estimate of the number of salmon that utilize the river
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system below the dam. The only means of estimating this latter component is to use
the ratio of historical returns below Mactaquac (as estimated from the recreational
catch and the assumed exploitation rate) to the returns above Mactaquac, and to
assume that the relative production of salon above and below the dam does not vary
between years. Better measures of the relative production below the dam would
require an in-season tagging programme below Mactaquac. Observations suggest that
losses to disease in 1988 may have been higher than in the past, and greater
allowance was included in the estimates of the returns.

The estimates of total returns in 1988 are 6,500 MSW salmon and 19,300 salmon,
whether of wild stock or hatchery origin. Returns for the period 1975-88 are shown
in Figure 1. The 1988 values are less than half the number of MSW fish forecast
(15,200) but are 30% more than forecast (14,800) for 1SW fish. This is the second
successive year that returns of MSW salmon have been much below forecast values.
It is noted however that the recaptures in distant fisheries of tagged Saint John River
salmon formed the highest percentage of total captures on record. Such unusually
large catches elsewhere may be part of the explanation for the low returns in 1988
but they were not evident with respect to 1987 returns. The relatively small numbers
of MSW returns in 1988 means that spawning escapement was well below target
levels both above Mactaquac (only 35% of requirement) and below (46%).

Forecasts of the returns of wild (as compared to hatchery produced) MSW salmon
that were spawned above the Mactaquac Dam are derived from the average ratio
between wild 1SW salmon returns in any year and wild MSW salmon returns in the
following year. Returns of wild 1SW salmon originating above Mactaquac are
forecast from an historical (1968-82) relationship between egg densities in the Tobique
River and the subsequent production of 1SW salmon. Forecasts of the returns of wild
1SW salmon and MSW salmon produced below Mactaquac are based on the expected
returns to the river system above Mactaquac. Forecasts of the return of hatchery-
reared 1SW and MSW salmon are based on return rates from previous releases of
smolts, parr and fingerlings.

The forecast total returns in 1989 are 12,100 MSW and 19,000 1SW salmon of both
wild and hatchery production. These would represent about 2,700 MSW salmon
surplus to minimum spawning requirements above Mactaquac but a deficit of about
730 MSW fish below the Dam. 1SW fish are forecast to exceed spawning
requirements both above and below Mactaquac, by about 7,100 and 2,200 fish
respectively. CAFSAC notes however that only in 1984 have actual MSW returns
exceeded the forecasts, but that although 1SW forecasts initially (1982-85) were not
matched by returns, they have been underestimates since 1986. CAFSAC has no
explanation of these patterns of return relative to forecast levels, nor any indication
that they might change.

Margaree River

Margaree River Salmon stocks comprise two runs: the summer run that enters the
river up to the end of August, and the autumn run in September and October.
Anglers have been required to release MSW salmon during the early run (before
September 1) since 1979, but since 1985 all MSW salmon (judged as fish 63cm or
longer) were to be released regardless of date caught. There has been no commercial
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fishery since 1985.
Historical catches in the recreational fishery have been variable but averaged around
300 fish, about two-thirds of which were MSW salmon. The 1985-88

recreational catches (with all MSW salmon released), as estimated by DFO Fishery
Officers, are compared below:

1985 1986 1987 1988
1SW salmon 223 295 353 435
MSW salmon (312) (754) (408) (580)

These estimates are considered to be less than actual catches, whereas an alternative
source of information (provincial licence stubs) appears to overestimate the catch.
A creel census and voluntary log book program carried out in 1987-88 has indicated
that the DFO estimates of the catch of 1SW salmon should be increased by factors
of 1.3 and 1.5 for the summer and autumn runs respectively. The 1988 program
suggests that DFO figures overestimate by about 50% the number of MSW salmon
that would actually have been landed if release was not compulsory. The 1987 creel
census had suggested that DFO was underestimating these catches by a factor of two.
There remains a significant difference between these adjusted values and the licence
stub values which has yet to be resolved. Escapement has been calculated in the past
on the basis of the assumptions that the recreational fishery catches either 20.6% or
37.9% of the available population. These values were derived from mark/recapture
experiments conducted a number of years ago. Under the assumption of 20.6%
exploitation rate, spawning requirements were met two fold in 1988, but if anglers
took the higher proportion (37.9%) of the run, then egg deposition was slightly below
target (estimates of egg deposition for 1947-88, under either assumption, are shown
in Figure 2).

In 1988, a significant new study has provided data to allow a more direct estimate
of the autumn run. Two trap nets were operated in the estuary, 2 September-October
15. Tags were applied to fish taken in the trap further down the estuary and
population estimates can be based on recaptures made in the upper net and by
anglers. The estimates using this approach were that there were 1,440 MSW and
1,360 1SW fish in the autumn run. Exploitation rates implied by these numbers
were lower than the historical estimates: 12% for MSW and 16% for 1SW. Using
these population estimates and increasing them to incorporate the summer run on
the ratio of angler catches, suggests that spawning would have produced three times
the target number of eggs.

Following the discontinuation of the previous means of forecasting returns because
the measure of angling success ("number of MSW salmon caught") has likely changed
following introduction of mandatory release (see introduction, page 1), CAFSAC has
as yet no replacement. Other techniques, such as the relationship between the autumn
catch of 1SW fish in one year and the autumn catch of MSW salmon in the next

year may prove useful.
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2.5 LaHave River

Consideration of this stock has been postponed until February because separate counts
of wild and hatchery returns were not available.

2.6 Conne River

Management measures were as in 1987; the quota assigned to the native food fishery
was 1,200 small salmon (less than 63 cm in length, ie. predominantly 1SW fish);
anglers were prohibited from retaining salmon over 63 cm in length; and the
commercial salmon catch in SFA11, which takes some Conne River salmon, was
limited by season (5 June - 10 July).

Recent catches have been: (numbers of fish, except for commercial catch which is

in tons)
1986 1987 1988
63 cm Less than 63 cm Less than 63 cm Less than
or longer 63 cm or longer 63 cm or longer 63 cm
Angling - 2,060 - 1,598 - 1,544
Native 3a 519 - 18 0 608
Commercial catch 114 17.6 7.7 8.5 (not available)
in Stat section
36
a Dead in trap

The low catch in the native food fishery in 1987 was due to loss of the trap net in
a fire, and the delay in obtaining replacement gear (gillnets).

The number of salmon returning to the Conne River estuary was estimated from
numbers observed at a counting fence near the mouth of the river and the assumption
that the proportion of Conne River origin fish in the native catch was the same as
measured in previous years, when tagging had been conducted. The results indicate
a return in 1988 of 418 larger salmon (63cm or longer) and 7,627 fish less than this
length. The spawning requirement for this river cannot be estimated on the basis of
the area of total rearing habitat because the young salmon also utilize lakes, the
capacity of which to support young salmon has not yet been determined. Instead, an
attempt has been made to estimate the number of eggs that would be needed to
maintain the total returns to the river, and also the catch of Conne River salmon in
the commercial fisheries in Statistical Section 36. The contribution of Conne River
salmon to this commercial catch has been assumed to be between 25 or 50%, and
for the purpose of calculating spawning requirements, a mid value (37.5%) has been
used. The resultant estimate of the spawning requirement is 7.8 million eggs, or
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about 4,000 salmon smaller than 63cm. Making allowance for angling catches and
other losses (natural and poaching) it is estimated that spawning requirements were
exceeded by 49% in 1988.

Forecasts of the numbers of small salmon (fish less than 63cm) that will return the
following year are based on an estimate of the total run of smolts going to sea. The
estimate of smolt production is based on a program of tagging smolts upstream and
determining the proportion of tagged smolts in the run through a trap downstream.
The prediction for returns to the river in 1988 was for 7,900-8,800 salmon which can
be compared to the estimate of 8,000 actual returns. The forecast for 1989 is 6,200-
6,8000000 fish which would mean that current harvest levels would take most if not
all the numbers of fish surplus to the target spawning level.

Regional Assessments

Recreational and commercial catches by SFA (Fig. 3) are depicted graphically in
Figs. 4 & 5 respectively, while numbers of returning salmon, as observed at the
various counting facilities, are illustrated in Fig. 6.

Newfoundland Region

The commercial fishery remained unchanged from that of 1987, seasons mostly
opened on June 5 and closed on October 15. In the recreational fishery, a mandatory
tagging program was initiated in 1988. The mandatory release of MSW salmon
continued in insular Newfoundland (retention allowed in Labrador) and the season bag
limited remained at 15 fish.

It was not possible to consider fully the status of stocks in 1988 because commercial
catch data were not available. Information on recreational catches however showed
that for the insular portion of the Newfoundland Region in 1988 these were generally
higher than in 1987 (Fig. 4). In that year (1987), however, most rivers were closed
for nearly the entire angling season, as a result of drought conditions, and it is more
appropriate to compare catches in 1988 to years prior to 1987. In this context, 1988
catches were average, even though they were most likely hampered to some extent
by extremely high water levels experienced from the opening of the season to around
mid-July. In Labrador, overall catches of grilse and large salmon improved over 1987
values and over the 1974-87 and 1983-87 means.

Counts of grilse at fishways and counting fences in 1988 (Fig 6) increased over
those of 1987, but principally because drought conditions in 1987 had resulted in
incomplete counts at most counting facilities. The count at the lower Terra Nova
River fishway was the highest on record and that on the Northeast River, Placentia
was the second highest recorded; the count at Salmon Brook (Gander River) was
also among the highest on record. Counts of grilse for most of the remaining rivers
were generally down compared to levels in the five or more years immediately
preceding 1987. For many rivers, counts of large salmon in 1988 were down even
lower than the low numbers seen in the drought of 1987. In contrast the count of
large salmon for the lower Terra Nova River was the highest recorded in recent years.
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3.2 Gulf Region
3.2.1 Newfoundland and Labrador

Commercial regulations in 1988 were similar to those in effect for 1987; SFA 12
(Fig. 3) remained closed, SFA 13 was open from June 5 - July 10 (as also in 1984-
1986), and SFA 14 was open from June 5 - October 15. No new licences were
issued in 1988. In 1987, there were 403 licences in the Gulf Region which included
61 in southern Labrador.

Recreational fishery regulations were also similar to those in 1987, with local seasons
subject to variation orders, and all retained salmon required to be tagged.

Anglers were required to release salmon 63cm in length or longer in insular
Newfoundland, but could keep them in southern Labrador. The seasonal limit of
15 fish, and the daily limits of two kept and four released, remained in effect for
1988.

Commercial landings of 61,000 small salmon were the highest since 1976 and
exceeded those of 1987 by nine percent and the mean catch, 1984-1987, by 77%.
The commercial catch of 12,400 large salmon was below 1987 and below 1984-1987
means. The recreational catch of 18,300 salmon (95% 1SW) was 31% above 1987.

Based on observations at counting facilities, total adult returns to Hughes Brook
(SFA 13) and Lomond River (SFA 14)(Fig. 6) were above average in 1988, but at
the more northern facilities (Torrent River and Western Arm Brook) counts were
below 1987 returns. Counts at Western Arm Brook were in fact below average.

Counts at Fischell’s Brook, in conjunction with electrofishing data from Harry’s
River, were used to assess the status of Area K (southern half of SFA 13) salmon
stocks. Counts of 593 1SW salmon and 9 MSW salmon were obtained at the fence.
Anglers caught 251 1SW salmon below the fence and released 8 MSW fish, while
123 1SW salmon were caught above the fence. The angling season began before the
fence was in place and continued after the fence was removed. Hence, it was
necessary to adjust fence returns for possible missed fish, on the basis of historic
data. The estimates are that 685 1SW and 20 MSW salmon passed the fence and
thus that 936 1SW and 20 MSW fish returned to the river but that the escapement
allowed only 27% of the target number of eggs to be deposited in Fischell’s Brook.

In Harry’s River average age 1+ parr densities from eight sites were lower than
those that would be appropriate to the target spawning level, which suggests that
spawning requirements have not been met in recent years.

The angling catch at Fischell’s Brook and Harry’s River for both 1SW and MSW
salmon was found to be significantly correlated with the angling catch for in the
rest of Area K. In addition, the proportion of catches accounted for by each river
is similar to the drainage area for each river. For example, Fischell’s Brook accounts
for 5% of Area K catch and 6.4% of its drainage area. Harry’s River accounts for
25% of catch and has 15% of the Area K drainage area. As a result, it was
concluded that spawning escapement in the two rivers is representative of that in all
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rivers in Area K and that all rivers are currently below requirements.

The only forecasts possible for the rivers of Newfoundland and Labrador which run
into the Gulf of St Lawrence, refer to Section 50 (Labrador) and Areas M and N of
SFA 14. The commercial catch of large salmon in 1988 in Section 50 was forecast
to be 12,932 fish. The actual catch was only 4,581 salmon, but despite this, a
forecast has again been made on the basis of the numbers of small salmon caught in
1988. The prediction is that 8,566 large salmon will be caught in Section 50. A
forecast of the commercial sport catch of 1SW salmon in areas M and N has been
attempted for the first time. Using the information that 22,000 smolts left Western
Arm Brook in 1988 (which is above the average of 18,000), a catch of 22,000 1SW
fish in 1989 is forecast, which would be above recent average catches. Areas M and
N account for 73% of the commercial catch and 78% of sport catch of small salmon
in SFA 14.

3.2.2 New Brunswick and Nova Scotia

(See also section on Restigouche, Margaree and Miramichi rivers).

Restigouche River - Chaleur Bay (SFA 15): Angling catches of 7,254 salmon in
SFA 15 in 1988 were the highest reported since records have been documented (1974
to 1988: Fig 4). Counts of 1SW salmon at the Upsalquitch barrier (Restigouche
River) were less than in 1987, but slightly higher than the previous five-year mean.
Counts of MSW salmon at Upsalquitch barrier were similar to 1987, but 35% greater
than the previous five-year average. Counts of 1SW and MSW salmon at the
Nepisiguit River fence were higher in 1988 than 1987, and substantially higher
(141%) than the previous five-year mean. Natural salmon production in the
Nepisiguit River has been augmented by hatchery stocking in recent years.

The Restigouche River comprises about 80% of the total rearing area available to
salmon in SFA15. Total returns of salmon to Restigouche River, as estimated using
angling catches, were 13,468 1SW salmon and 12,579 MSW salmon. Returns of
1SW salmon were the highest recorded in recent years (1970 to 1988). Returns of
MSW salmon were 20% above the previous five-year average. Electrofishing surveys-
have indicated above average densities of juvenile Atlantic salmon in the years since
the management plan was initiated in 1984, confirming that spawning levels have
increased since the introduction of the management plan.

Miramichi, N.B. (SFA 16): The angling catch of 16,843 bright 1SW fish in SFA
Area 16 in 1988 was 40% greater than in 1987 and 19% greater than the previous
five-year mean (Fig 4). Angling catches of 1SW kelts in 1988 were 4,322 fish,
which were 44% greater than in 1987, and 98% greater than the previous five-year
average (2,181). Counts of both 1SW and MSW salmon at Millbank trap were
above 1987 counts (Fig. 6). Counts of MSW salmon were about equal to the
previous five-year mean, while counts of 1SW salmon were 59% greater than the
five-year mean.

The Miramichi River comprises greater than 80% of the total salmon rearing area
of SFA 16. Estimated total returns of salmon to the Miramichi in 1988 were 21,745
MSW salmon (about equal to the previous five-year mean) and 121,919 1SW salmon
(about twice the previous five-year average). Electrofishing surveys have indicated
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greater than average densities of juvenile salmon in recent years, confirming that
spawning levels have increased since the introduction of the management plan.

PEI (SFA 17): Angling catches of 643 salmon in Prince Edward Island were the
highest in 15 years. Increased catches are the result of enhancement activities on
Morell River, as evidenced by hatchery returns to the Morell fishway. MSW counts
at the fishway were also substantially higher than in 1987 (78 versus 64 salmon)(Fig.
6).

Gulf Shore, NS (SFA 18): Angling landings of 998 1SW salmon, and catch-and-
release of 2,466 MSW salmon were higher than in 1987 (17% for 1SW and 13%
for MSW salmon); in addition both totals were above the previous five-year averages
(Fig. 4). Counting fence observations indicated MSW salmon returns to Cheticamp
River were more than in 1987. More detailed summaries of returns of salmon to the
Margaree River in SFA 18 are provided in Section 1.4.

Scotia-Fundy Region

Commercial landings, 1974-1984, had averaged 5,186 1SW and 11,416 MSW fish.
The management plan has resulted in a reduction in the number of commercial
fishermen entitled to receive salmon licences to a regional total of 41, (8,3,5,1 and
24 fishermen in SFA’s 19,20, 21, 22 and 23, respectively).

The 1988 sport fishery was conducted under the same restrictions as those of 1987;
retention of MSW salmon was prohibited, retained 1SW fish (less than 63cm) had
to be tagged, and daily and season possession limits were two and ten 1SW fish
respectively. Despite unusually low river discharges in New Brunswick, there were
no in season closures.

Cape Breton East (SFA 19): Some 19 salmon-producing rivers in the area yielded
an estimated 645 1SW fish to the 1988 sport fishery - 28% less than that in 1987
and 29% below the average catch in 1984-86. MSW salmon released after being
hooked were estimated at 1,182 fish in 1988, essentially unchanged from 1987.

Eastern Shore, NS (SFA 20): The 19 principal salmon-producing rivers of SFA 20
(there are about 32 in total) yielded an estimated 2,632 1SW fish to the sport fishery
- 48% higher than in 1987 and 20% above the 1985-1987 average. The number of
1SW fish counted at the Liscomb fishway, although the river is under enhancement,
decreased 70% from 1987, but the returns in that year were the highest number in
the ten year record. The percentage of hatchery smolts returning as 1SW fish was
21% below that seen in 1987, which suggests that unless there is an increase in the
return of MSW fish in 1989, the low return of wild 1SW fish may reflect increased
mortality in freshwater. The count of wild MSW fish at the Liscomb fishway was
14% below the 1987 level. The return rate of hatchery smolts returning as MSW fish
in 1988 declined 28% from that of 1987.

The relationship between wild MSW returns and 1SW returns to Liscomb fishway
the previous year, suggests the return of 64 MSW fish in 1989, although it is noted
that the 1988 return (76 fish) was much below that forecast (235).
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Southwest NS (SFA 21): There are only about 8 salmon producing rivers remaining
in this SFA, as the others are seriously affected by acidification. The estimated sport
catch of 1SW fish in 1988 was 2,715 - 38% down from the record catch in 1987 and
21% below the 1985-1987 mean catch. It is estimated that 353 MSW salmon were
hooked and released in the LaHave River in 1988, or about 88% of the total in 1987.

The count of wild 1SW fish at the Morgan Falls fishway on the LaHave River was
2,464 (Fig 6) similar to 1987 but 31% higher than the mean for 1985-1987. The
hatchery return rate for 1SW fish decreased noticeably from that seen in 1987 but the
calculation is not final. The count of MSW fish at Morgan Falls was 386 fish - 27%
below that in 1987 and 28% below the previous four year mean. The MSW count
was only 55% of the forecast (700 MSW salmon) that had been based on the relation
between MSW counts in one year and 1SW counts the year before. The forecast for
1989 is that 588 MSW salmon will return to Morgan Falls. This assessment will be
verified in February.

Upper Bay of Fundy, NS (SFA 22): Most of the approximately 20 salmon rivers
produce 1SW (and repeat spawning) salmon of limited marine migration. The 1988
recreational catch cannot be estimated as yet because the season is open longer than
in other SFAs and anglers’ reports are not received until later in the year. It would
appear that catches will be low, partly as a result of reduced fishing effort due to low
expectations in the Stewiacke River, despite good-to-excellent water conditions.
While juvenile densities in the Stewiacke River remained relatively stable for the
years contributing adults in 1986-1989, confidence is waning in the forecast indicator
(July-October rainfall) used in recent years. Most other salmon stocks in the inner
Bay of Fundy are experiencing similar drastic declines in returns, suggesting that a
wide-spread factor is affecting returns to many rivers.

Southwestern NB (SFA 23): The 7 or 8 small "inner" Fundy rivers have salmon
with stock characteristics more similar to those of SFA 22 than to the 7 or 8 larger
"outer" Fundy rivers, (Saint John River and those to the west).

The inner Fundy rivers like these in SFA 22, produced low sport catches in 1988.
Fall observations in the Big Salmon River indicated a total escapement under 400
fish - only 40% of the usual 1,000 or more spawners. The forecast for 1988 that
398 fish would be caught, was also much too optimistic.

The outer Bay of Fundy rivers, especially the Saint John River, experienced low
summer discharges and lower sport catches in 1988.

Scotia-Fundy Synopsis

The higher marine survival of the 1986 smolt class, demonstrated by the improved
1SW returns in 1987 in SFAs 20 and 21, was not reflected in the 1988 MSW returns.
Counts at three enumerating faciliies were 19-62% of the forecast levels.
Recreational catches of MSW salmon were equal to the 1985-1987 average catch in
SFA 19, 31% below that average in SFA 20, 43% below in SFA 21, and as yet
uncertain in SFA 22 and 23.

Survival of hatchery-reared smolts in the period between their release in 1987 and
the return to counting facilities as 1SW fish in 1988 was lower than that observed
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in 1986 and 1987. Actual counts of wild 1SW fish were 45% below the 1984-1987
average at Liscomb, but 31% above average at LaHave and 34% above at Mactaquac.
Recreational catches of 1SW fish were 16% above the 1985-1987 average in SFA 19,
30% above in SFA 20, 20% above in SFA 21, 93% below in SFA 22 and 9% above
in SFA 23. :

Forecasts of the numbers of MSW salmon that will return to counting facilities in
1989 are generally higher than the actual returns in 1988. However it remains to
be seen if returns in 1989 will be consistent with expectations. Such was not the
case in 1988.

The low catches from the inner Bay of Fundy stocks are notable since environmental
factors considered to have influenced survival in recent years had shown signs of
improving. Indications are, however, that sea surface temperatures in the Bay of
Fundy in 1988 were the highest of recent years, and this factor has been associated
with reduced marine survival of these stocks in the past.

Quebec

Much additional information was made available this year by scientists from Ministere
du Loisir, de 1a Chasse et de la Péche. The following summary is based on this
information.

Gaspe (Q1-03): Management measures in 1988 were the same as those in 1987
which included the ban on commercial (Gaspe only) fishing instituted in 1984, and
the daily retention of one fish in the recreational fishery. MSW and 1SW salmon
could be retained in the Gaspe sport fishery up to a total of 7 for the season,
whatever the size.

Sport landings in 1988 (2,676 1SW fish) were 40% above 1987 catches and more
than double the average 1983-1987 landings. The MSW sport catch of 6,016 fish
was 45% more than in 1987 and represented a 58% improvement over the 1983-
1987 average. Angler effort was also above average.

Counts at fishways on the Mitis, Matane and Madeleine rivers in Zone 3 (Q3) in
1988 exceeded long-term means for both 1SW and MSW fish. It is possible that
due to enhancement activities, counts at these fishways may not reflect abundance
of wild stocks, however, counts of spawners in other Gaspe rivers indicated that the
counts of wild fish in 1988 were the highest since 1972.

The abundance of 1SW fish in 1988 in the Madeleine and Bonaventure rivers and
of 2SW salmon in the Mitis, indicate that MSW returns to these rivers in 1989 can
be expected to again be above recent average levels.

- Anticosti Island (Q10): Only sport fisheries occur on Anticosti Island. MWS and

ISW can be retained to a limit of 2 fish a day and a limit of 10 fish a year.
Landings in 1988 were 59 MSW and 613 1SW salmon. This is an overall

improvement of 13% over 1987, but still 20% below the average catch of 1983-1987.
There is no apparent explanation for the lower catch, except that the summers in the
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last two years have been very dry.

North Shore (Q5-Q9): Management measures in 1988 were the same as those since
1984 including: a ban on commercial fisheries west of Franquelin (approximately
midway along the coast of Zone Q7); individual quotas for commercial fishermen east
of Franquelin, based on their highest declared catch in the 1979-1983 period; and
retention limits in the sport fishery of one to three salmon per day and 7 to 10
salmon (MSW or 1SW) per season depending on locality.

Commercial landings were 22,628 salmon (average weight of 3.89 kg) which is 4%
lower than in 1987 but 26% higher than the 1983-1987 average. This number of fish
represents 68% of the 33,500 overall quota although many fishermen attained their
individual quota. The sport catch in 1988 was 4,760 MSW and 3,699 1SW fish,
representing an overall increase of 45% above that of 1987 and 64% above the 1983-
1987 average.

Ungava (Q11): Sport, commercial and food fisheries occur in Ungava Bay. There
is no quota on commercial and food fisheries. Sport fishermen can retain four
salmon a day; the seasonal limit is 10 fish.

Data for commercial and food fisheries are not yet available. The sport catch of
2,406 salmon was equal to that in 1987 but 69% more than the 1983-1987 mean.

West Greenland

In 1988 the salmon fishery at West Greenland was limited to a quota of about 910
t, given the accepted seasonal adjustments to the agreed TAC of 850 t. The season
opened on August 25 in most communities (except for three communities in the south
where it opened on August 1) and closed much later than in recent years, at the end
of November. The extended season is believed to be the result of a system of
individual enterprise allocations (as opposed to the usual single competitive quota)
which allowed fishermen to increase incomes by providing higher quality salmon to
fish plants over an extended period. It is not known whether this would have
resulted in any change in the percentage of fish that might have been discarded as
unsuitable for sale.

It appears that the extra 10 to 12 weeks required to attain the quota in 1988 was
more a function of the "system" than the abundance of salmon. Hence, former
indices of abundance such as daily nominal landings during the first days/weeks of
August and, to some extent, the total nominal landings, will not be comparable to
the value for 1988. The total landings have been used in the past as an index of
MSW returns to Canada in the following year (Advisory Document 87/24).

There is reason to expect that the recent trend to a later opening date will have
increased the catch of North American salmon because the proportion of such fish
increases as the summer advances. The extension of the season such as occurred
in 1988, so that fish can be caught even later in the year, is likely to magnify this
effect.
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Fig. 1, Estimated total river returns to major rivers of New Brunswick.
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Total Atlantic Salmon Stocked
in U.S. Waters 1979-1988

9,167,400 SMOLT
5,399.800 PARR
12,562,000 FRY

27,129,200 TOTAL




LIFE STAGES OF ATL. SALMON
Stocked in U.S. from 1979 thru 1988

Millions

12.562

FRY PARR SMoLT
Life Stage

l B MILLIONS STOCKED I

ATLANTIC SALMON SMOLTS
Stocked in U.S. Waters 1979-1988
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SMOLT ALLOCATION
Among U.S. Rivers 1979-1988

*Other Rivers® » one Rl and 10 ME Rivers

Distribution of Fry and Parr
Among River Systems 1879-1988

Connecticut

4

.

Pawcatuck

errlmack

St Croix ‘

Other Maing Rivers So. New Eng. Rivers
70%

By River By Region

Panobscot \§

17.96 MILLION FRY & PARR DISTRIBUTED




- Salmon Stocking Strategies

o Emphasis on five rivers: Penobscot, St Croix,
Union, Merrimack, and Connecticut

e Focus production on 1-yr. old smolt (parr being
a bi-product)

¢ Growing emphasis on fry stocking

o Priority of broodstock sources:
1. Sea-run adults
2. Reconditioned kelts (So. New Eng.)
3. Domestic (hatchery-reared)

SALMON FRY & PARR STOCKED
in New England 1979-1988

millions




ATLANTIC SALMON RETURNS
U.S. Rivers 1979-1988

Thousands
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" PENOBSCOT SALMON RETURNS
Grilse and MSW 1979-1988
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U.S. ATL. SALMON RETURNS
Known Returns of All Ages 1979-1988

N\ connecTIcuT 2039
MERRIMACK 774

PENOBSCOT 27959

Ith
.........
...........

i) | OTHER 2955

ST. CROIX 1982
UNION 1183

" GRILSE & MSW SALMON RATIO
U.S. Returns for 1979-1988

MULTI SEA WINTER
84%

GRILSE
16%

Basod on 36,882 relurns




U. S. Sport Harvest
1979 - 1988

e Total 10-Year Rod Kill: 6,699
¢ 99% occurred in Maine; 63% in Penobscot

¢ Trend is downward

Includes only reported harvest

DISTRIBUTION OF U.S. CATCH
HARVEST BY AREA 1979-1988

SOUTHERN NEW ENG.
48

PENOBSCOT
4223
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Adult Returns 1979 - 1988

o Total Known Returns: 36,892
o Annual Range: 1,423 to 5,624

¢ Predominantly MSW runs in all
rivers

o Penobscot produced 75% of all
MSW returns

o Grilse component variable

ATL SALMON SPORT CATCH
Known U.S. Rod Kill 1979-1988
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PENOBSCOT ROD KILL

As a Percent of Run

PERCENT

30'1

251 e

2041

e S

10
6

0
1979 1980 1981 1982 1983 1984 1985 1986 1987 1988

‘ B % OF RUN HARVESTED I

Me. All. Sea-Run Sal. Com. data (Apr 89)

Regulation of US Fishery
1979 - 1988

¢ No directed commercial fishery

¢ Qcean fishery regulated by:

» NASCO (beyond 12 miles)
» New Eng. FMC (3-12 miles)
» States (0-3 miles)

e Inland fishery regulated by states

¢ Trend towards increasing restrictions




30 YEARS INTO THE FUTURE ?
PROJECTED U.S. STOCK DEVELOPMENT
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US ATLANTIC SALMON STOCK STATISTICAL SUMMARY 1979-1988

Adult Retums

Year 1SW
1979 210
1980 699
1981 967
1982 306
1983 251
1984 540
1985 345
1986 659
1987 1,008
1988 868
Total 5,853

MSW

1,213
3482
3,741
4,499
1,403
2,129
4,240
4,965
2,584
2,783

31,039

Total

1,423
4,181
4,708
4,805
1,654
2,669
4,585
5,624
3,592
3,651

36,892

Stocking (1,000’s)

Smolt

556.3
730.1
4352
6714
7454
1,175.6
1,178.0
1,182.8
1,066.2
1,426.4

9,167.4

132

Parr

1744
11.5
2582
601.3
501.3
502.6
446.0
678.9
1,185.0
1,040.6

53998

Fry

1312
411.2
471.6
690.7
2548
12784
1,0429
1,261.8
3,069.9
3,9435

12,562.0

Harvest

Rod Kill

361
1,323
1,141
1,218
371
608
567
567
283
260

6,699




MAINE RIVERS SUMMARY

General Comments on the Maine Program

General

The Maine Atlantic salmon program includes, to varying degrees, 14 different river
systems. Emphasis ranges from the priority Penobscot River restoration program and
maintenance of existing populations in the "downeast" rivers to experimental assessment
Programs on the Saco and passive programs on the Kennebec and Androscoggin Rivers.
The priorities, strategies and allocation of available funds, manpower and hatchery stocks
also vary with these programs.

Stocking Strategy

In general, emphasis is placed on the stocking of smolts in the Maine salmon programs.
Atlantic salmon fry and parr are produced at the hatcheries if eggs are available and as a
"by-product” of the smolt program. The hatchery programs are aimed at producing 1 year
old smolts, although approximately 30% of production at Craig Brook NFH is 2 year old
smolts.

Assessment programs are being conducted in most of the river programs to determine in-

river smolt mortalities, effects of hydroelectric dams, production potential etc. The stocking
strategies for many of the programs are based on these studies.

Fishing Regulations

General angling regulations in Maine differentiate between angling in tidal waters and non-
tidal waters. Regulations in tidal waters limit the season to angling between May 1 and
October 15 inclusive. Gear is limited to rod and reel with a 5 salmon per season limit.
In inland waters, the angling season is May 1 to September 15 inclusive. Gear is restricted
to fly fishing only with a 5 fish per season limit. All salmon lawfully taken must be
registered at designated registration stations. The Penobscot, St Croix, Pleasant, Dennys
and Aroostook Rivers have special, more restrictive regulations.

Adult Returns

It is difficult to make general statements regarding adult returns to Maine rivers due to the
age of some of the programs and the emphasis that they have received. It can be said,
however, that returns in many of the programs have been lower than expected in recent
years.

Tagging Program

The Penobscot River is the only river in the Maine program with a tagging program.
Details are provided in the Penobscot River section.
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ST. CROIX RIVER

Stocking Strategy

Atlantic salmon smolts, parr and fry have been stocked in the St. Croix River since 1981
to restore anadromous populations. Beginning in 1984, paired groups of finclipped smolts
have been stocked to assess the effects of the hydroelectric dams on the return rates to the
river as adults. Fry have been stocked in various locations in order to aid restoration
efforts and to provide an estimate of potential production. Beginning in 1988, parr
stockings were discontinued in order to eliminate some confusion regarding the origin of
returning adults.  Stocking levels have not reached the full allocation due to disease
considerations regarding the Canadian hatcheries. As this situation is changed, stocking
levels in the St. Croix will increase. Maine has limited stocking of smolts to one half of
the program requirements.

Fishing Regulations

"The Atlantic salmon fishery on the St. Croix is limited to a "grilse only" fishery with a
season limit of 5 fish, none of which may exceed 25 inches in length.

Adult Returns

Returning adults have been enumerated at the Milltown trap since 1981. It is not possible
to determine the exact origin of the adults until scale samples can be examined since many
of these did not have any identifying marks. Estimates made on the 1988 returnees
classify 51% of the run as hatchery origin, while the remaining 49% is attributed to a
combination of hatchery and wild production.

There are not enough data to determine trends in age structure, origin, etc.
Taggin

There is no tagging program on the St. Croix, although between 1981 and 1983, a total
of 60,000 Carlin tagged smolts were released into the St. Croix to evaluate the effects of
release sites upon smolt survival through the adult stage. Transit mortality (including
downstream passage losses at Woodland and Grand Falls) was estimated to be 38% and
23% respectively.

PENOBSCOT RIVER

Stocking Strategy

Juvenile Atlantic salmon have been stocked in the Penobscot River since 1962 in the
current program to restore anadromous runs. The stocking strategy has changed from the
early part of the program when all smolts were stocked below the lowermost dam in
Bangor. Between 1979 and 1988, smolts were stocked throughout the basin in an attempt
to induce the returning adults upriver for spawning. In 1989, smolts will be stocked in the
upriver mainstem areas in an attempt to increase returns while inducing them to migrate
above the dams to the spawning areas. Emphasis is placed on stocking smolts, with fry
and parr as a secondary product of the hatcheries.
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Fishing Regulations

Since 1982, the fishing regulations on the Penobscot River have become increasingly more
restrictive. The angling limits have gone from no limit in 1981 to 2 salmon per day to
5 per season to 1 large salmon and 4 grilse limit per season. In 1982 the opening of the
season was changed from April 1 to May 1. The more restrictive limits have reduced the
harvest from approximately 20% in the early 1980’s to 10% or less since 1985.

There is no commercial fishery for salmon permitted within Maine coastal waters.

Adult Returns

In 1978, the trapping facility on the Penobscot River was moved from the Bangor Dam
to the Veazie Dam. This allowed a more complete count of all salmon entering the river.

It appears that the component of wild fish in the run has been increasing slowly over the
last 10 years, but in recent years has remained approximately 8% of the total run.

In 1987 and 1988 the grilse component of the run was 27%, which far exceeds the long
term average of 11%.

Tagging Program

The smolt tagging program on the Penobscot River has been used as a tool to assess
various parts of the program such as smolt mortalities due to dams, survival of upriver VS
downriver releases and to determine the impacts of the high seas commercial fisheries on
US stocks. There has been increased emphasis placed on coded wire microtags (CWT) in
lieu of Carlin tags. Studies indicate that smolts fitted with CWT have a greater rate of
return to homewaters. Monitoring programs of the commercial fisheries estimate that as
50% or more of the fish destined to return to the Penobscot River are taken in these
fisheries.

UNION RIVER

Stocking Strategy

The Union River is stocked with smolts below the Ellsworth Dam at the head of tide to
produce an additional source of broodstock for the Maine program. Broodstock are trapped
at the Ellsworth facility and transported to the Craig Brook NFH. This has been the goal
of the program since the trap was completed in 1974.

Fishing Regulation

General coastal regulations apply downstream from the Route 1 bridge in Ellsworth; general
inland regulations apply above Route 1 bridge; 5 salmon per season limit.

Adult Returns

All of the adults returning to the Union River are the result of hatchery released smolts.
There is no natural reproduction. Adult returns have decreased dramatically since 1983
after the peak years of 1980 to 1983 even though stocking levels have increased. The
reasons for the decrease, as with many other rivers, is not known.
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The reason for the low numbers of 1SW salmon returns in recent years is also not known.
Tagging Program

There is currently no tagging program in the Union River.

SACO RIVER

Stocking Strategy

The stocking program on the Saco River began in 1982 and 1983 with the release of
Atlantic salmon parr and smolts respectively. The purpose of these releases was to
generate interest in a future restoration program. Smolt stocking since 1983 has been at
a relatively low level and aimed principally at determining in-river mortalities of migrating
smolts and the potential for getting adult returns. With the promise of improved smolt and
adult fish passage facilities, the present philosophy is leaning more towards restoration of
the salmon runs. Juvenile salmon available from the hatchery system for the Saco River
is limited and low on the priority list. The Saco is scheduled to receive 25,000 smolts per
year through 1992 to continue assessing fish passage, adult returns, spawning success and
juvenile production.

Fishing Regulations

The Saco River is under general state regulations: May 1 through October 15 with rod
and reel in tidal water; May 1 through October 15 fly fishing only in inland water; season
limit of 5 salmon.

Adult Returns

The exact numbers of returning adult salmon cannot be determined because of poor fish
passage efficiencies and inadequate trapping facilities. The trap at the lower dam can be
bypassed at certain flows. Since adults returning to the Saco have been monitored only
since 1985, and the numbers have been low, there is insufficient data to determine trends.
In 1988, traps were operated at the Upper York and Skelton Dams. All 35 of the salmon
trapped were of hatchery origin, either from the Saco River smolt and parr stockings or
strays from other river systems.

Tagging
There is no tagging program in the Saco River.
| AROOSTOOK RIVER

Stocking Strategy

The Aroostook River program, gained increased status 1986 and is relatively new to the
Maine program. Since 1980, much of the juvenile salmon production was the result of
adult salmon being obtained from the Mactaquac Hatchery and released in the Aroostook
River. The Canadian Department of Fisheries and Oceans stocks 10,000 tagged smolts
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in the St. John River below Mactaquac to provide adults for these releases.

Smolts have not been stocked in the Aroostook since 1980. In 1987 and 1988, eggs were
incubated at the Mactaquac Hatchery until the eyed stage while disease surveys were
conducted on the broodstock. They were then transferred to the Green Lake NFH to
complete development for fry stocking. The Aroostook program is complicated by a lack
of suitable St John River strain eggs and incubation sites.

Fishery Regulations

Prior to 1988, there was no chance for a major sport fishery due to the lack of fish
passage at the Tinker Dam. With the completion of the fish trap, special regulations were
instituted for the 1989 season. Salmon fishing is permitted May 1 to September 30 with
a 5 grilse per season limit (all salmon over 25 inches must be released).

Adult Returns

The first Atlantic salmon to return to the Aroostook River in recent years were captured
in 1988 at the Tinker trap/sorting facility. The facility was financed almost solely by
private donations raised by the organization Atlantic Salmon for Northern Maine. A total
of 56 salmon (24 grilse and 32 MSW) were passed above the dam. Fifty one of the 56
fish were trapped in September and October. These fish were almost certainly strays from
the St John River resulting from smolts released at Mactaquac. Since the program is
young and returns have been counted for only 1 year, there is insufficient data to determine

trends.

Tagging

There is no tagging program on the Aroostook River.
OTHER MAINE RIVERS

Stocking Strategy

Included in this category are primarily the Machias, East Machias, Dennys, Narraguagus,
Pleasant, Ducktrap and Sheepscot Rivers. These rivers support the only self sustaining
populations of Atlantic salmon in the United States. Atlantic salmon smolts, parr, and fry
- have been stocked to offset inadequate spawning escapement and to maintain a sport
fishery. The Dennys River is scheduled to receive 12000 and 25000 smolts in alternating
years as part of a study to determine the relationship between spawning escapement, redd
counts and parr production.

Fishing Regulations

These rivers are under general state Atlantic salmon angling regulations except that the
Pleasant River is closed to angling, and the Dennys River is open to angling from May 1
to June 30 in the headwater areas.

Adult Returns

The exact numbers of adults returning to these rivers in the last ten years in not known.
Except in isolated instances, there have not been any traps or counting weirs in place.

137




Returns have been tabulated using angler catches and, at times, estimates based on redd
counts and trap catches.

Estimates indicate that the number of adults has decreased in the last five years, although -

it is not known if this is natural fluctuation or a long term decline. Near record low
angler catches have been recorded in some rivers.

Tagging
There has been no tagging program in these rivers between 1979 and 1988.

MERRIMACK RIVER ATLANTIC SALMON PROGRAM

A SUMMARY - 1979 THROUGH 1988

Stocking Strategy

The Atlantic salmon stocking target for the Merrimack River is 125,000 smolts and
1,800,000 fry released annually. During the ten-year period 925,400 smolts, 514,400 parr,
4,306,500 fry were actually released into the river system.

In two of the ten years (1985 and 1987) the smolt target was actually exceeded while the
additional eight years witnessed stocking levels below the target. The fry stocking target
has yet to be reached although the 1988 fry-release (1,717,700) did approach the desired
level. The parr stocking program does not occur by design but is merely a bi-product of
the smolt stocking program. Initially, the smolt stocking program utilized two-year-old fish
followed later by a mixture of both yearlings and two-year-olds. Beginning in 1987 only
yearling smolts were reared and released. Fish not reaching what was considered smolt
size were released as parr. In 1988 only those fish equal to or greater than 16cm total
length were released as smolts. Fish less than the 16cm total length were released as parr.

Smolt stocking has normally occurred in the main stem upstream of the two lower-most
dams. However, in the last several years, in an effort to decrease the suspected impact of
the hydro-electric dams, approximately one-half of the smolt production has been released
downstream from the lower-most dam.

The fry-stocking program addresses approximately 82,000 one-hundred square meter units
considered to be salmon nursery habitat throughout the basin. Stocking densities vary
between 18 and 48 fry/unit depending on the quality of the habitat.

Fishery Regulation

At the present time, the taking of Atlantic salmon in the coastal waters of New Hampshire
and Massachusetts as well as in the Memimack River is highly restricted. In New
Hampshire Atlantic salmon can only be taken within the coastal water by hook-and-line
and cannot be sold. In 1988 the Atlantic salmon was given total protection within the
coastal waters of Massachusetts (they cannot be possessed). Within the Merrimack River
itself, Atlantic salmon are fully protected from the mouth of the river to the first upstream
dam and fish passage facility in Lawrence, MA. Immediately, upstream from the dam in
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Lawrence to the MA/NH border Atlantic salmon can be taken by hook-and-line. The daily
bag limit is one fish not less than 15 inches (36cm) length. Within the Merrimack River
upstream from the MA/NH border to the Ayers Island dam on the Pemigewasset River
Atlantic salmon can be taken by fly-fishing or single-hook artificial lure from April 1
through September 30. The daily bag limit is one fish not less than 15 inches in length.
Upstream from the Ayers Island dam, throughout the Pemigewasset River system (that
portion of the Merrimack River basin containing the bulk of the salmon habitat), the
Atlantic salmon is fully protected. The number of salmon permitted to enter the section
of river open to fishing is completely controlled by the state fishery agencies by means of
the trap facility at the first dam. In 1983, the year preceding the enactment of the
regulations addressing the Merrimack River, the known sport harvest of Atlantic salmon
amounted to 28 fish. This represented over 25% of the total returns. Documented illegal
sport harvests thereafter have amounted to eight fish in 1984, one in 1985, four in 1986,
one in 1987, and one in 1988. These kinds of losses are considered tolerable.

Adult Returns

Prior to the fall of 1982, it was impossible for the Fisheries agencies to measure the size
of each year’s adult salmon return. Beginning in the fall of 1982, with the completion
of the fish passage facility of the Essex dam in Lawrence, MA (first dam on the river’s
main stem), it was possible to document adult returns with a great deal of reliability.
From 1982 through 1988 a total of 774 salmon (rod catches, poaching, and fish passage
counts) have returned to the Merrimack River.

Rates of return (number of adults per 1,000 fish stocked) have varied considerably from
year to year. The fry stocking program (lots for which the life cycle has been completed)
has yielded rates that range from 0.12 to as high as 1.33. The smolt stocking program
(lots for which the life cycle has been completed) has yielded rates that range from 0.13
to as high as 1.57. The low rates of return are believed to be related to environmental
conditions that occur during the smolt migration, the operations regime of the hydro-electric
dams during smolt migration, and a host of unknown marine factors. Very little
information at this time is available relative to the contribution of the parr plants.

The timing of the fish passage has been rather consistent from year to year with
approximately 20% of the returns occurring in May, 50% occurring in June, 25% occurring
in July, and the remainder occurring in September and October. The bulk of the grilse
arrive in July while the two-sea-winter fish dominate the returns in June.

All age components of the stocking program have contributed to the adult returns each year
since 1982. Over the 10-year time period 88% of the returns are of known stocking
origin. The smolt plants have contributed 55%, the parr plants have contributed 5%, and
the fry plants have contributed 40%. ’

Each years adult run has also been composed of grilse and multi-sea-winter salmon. For
the entire period 19% of the returns have come from the grilse, 77% from the two-sea-
winter fish, with the remaining 4% coming from 3-sea-winter fish and repeat spawners.
On the average, returns originating from the fry plants tend to have fewer grilse than
returns originating from the smolt plants.

Tagging Program and Results
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The Atlantic salmon marking program is presently aimed at providing information relative
to the ocean commercial harvest of Merrimack River salmon and to providing a visual
means of identifying returning adults as to age at stocking (fry, parr, or smolt releases).
Initially, the marking program was designed to identify the parental origin of the returning
adults, and to provide information on a number of smolt-release techniques. Although fin
removal has been utilized on a regular basis, the marking program is now centered around
utilizing coded-wire-tags or coded-wire -tags in combination with fin removal. From 1982
through 1988 a total of 555,300 smolts and 287,000 parr have been marked.

Thus far, little definitive information has been obtained in the studies addressing smolt
stocking techniques. Little differences in adult returns have been noted between smolts
migrating voluntarily from smolt release ponds and those transported and released directly
into the river. Important information has come from the coded-wire-tagging program
relative to the ocean commercial fishery.

In 1986, eight fish of Merrimack River origin were identified in the ocean commercial
fishery (seven from West Greenland and one from Labrador). The estimated harvest of
Merrimack River one-sea-winter salmon amounted to 90 fish. This corresponded to a two-
sea-winter salmon return to the Merrimack River in 1987 of 119 fish. The commercial
harvest was roughly 76% of the home river return. In 1987 two fish of Merrimack River
origin were identified in the ocean commercial fishery (from West Greenland). The
estimated harvest of one-sea-winter salmon amounted to 52 fish which was nearly equal
to the 53 two-sea-winter salmon that returned in 1988.

CONNECTICUT RIVER SUMMARY

A. Connecticut River Stocking Strategy

Smolt stocking has switched from two year smolts to one year smolts. Due to lower return
rates for smolts stocked above hydro electric facilities the emphasis has switched from
upper tributary stocking to below most or all hydro electric facilides.

Parr stocked are a result of fall hatchery grading of fish that are either not expected to
smolt the next spring or from spring grading of fish that have not reached accepted smolt
size. Recent results of studies done on both migrating smolts and back calculation of
smolt length from returned adults indicated that for hatchery smolts a minimum of 150mm
total length must be attained. Prior to 1985 juveniles stocked were considered to be smolts
if they attained 135mm. Lower than expected return rates in past years may be the result
of over estimates of the number of smolts stocked.

As egg supplies have increased, mainly from domestic broodstock, which are progeny of
sea-run adults; fry stocking has increased significantly. Monitoring of survival and growth
of fry through the fall prior to smoltification shows the majority of fry stocked become
smolts 2 years after stocking. Densities of 1+ parr range from 1 to 20 per 100 square
meters; with average parr density of 6.4.

' B. Fishery Regulation

The taking of Atlantic salmon by any means is illegal in the mainstem and tributaries of
Connecticut river. There are adult salmon angled mainly by anglers fishing for American
shad, Alosa sapidissima; but these salmon must be released without undue injury. Anglers
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mainly fishing for trout do capture juvenile salmon but these too must be released without
undue injury.

" There is a commercial gillnet fishery for adult American shad in the lower river. Salmon
are captured in this fishery although no reliable estimates of the numbers caught are
available. These salmon must be released regardless of their condition.

C. Connecticut River Adult Returns

Adult returns have fluctuated by better than an order of magnitude in the last ten years.
The reasons for these fluctuations is difficult to determine. Hatchery practices, strains used
and stocking locations have changed significantly.

Hatcheries have switched from two year smolts to one year smolts, diets have changed,
feeding techniques as well as other hatchery practices are still evolving, although presently
at a slower rate, than in past years. Various strains of adults are used to produce eggs for
the hatchery program. Eggs from sea-run adults is preferred, however, eggs from kelts and
domesticated broodstocks have made up a large portion of the total supply. Studies are
underway to test returns of smolts from various egg sources.

Returns from upriver stocking are much less than returns from smolts stocked below most
or all hydro-electric facilities (Table 3). Stocking of hatchery smolts has been below all
or most hydro-electric facilities in recent years. :

D. Connecticut River Tagging Program and Results Coded Wire Tags

Coded wire tags have been used to mark various lots of salmon smolts since 1982; to
evaluate strains used and release locations. Initially, flat-wire tags were used but round-
wire tags have been used since 1986 as the flat-wire tags proved to be unreadable with x-

ray technology.

There were 1,010,100 smolts released with coded wire tags between 1982 and 1988 (Table
2). At the end of 1988, a total of 309 tags have been recovered (Table 2). Some tags
remain in kelts being reconditioned. In general, the percentage of tag returns by stocking
location and strain does not change from observations made on initial recoveries when
additional tags from reconditioned kelts are subsequently added to the data base, if the total
number of initial tags analyzed is at least 40 - 50.

In 1983 and 1988 single recoveries from one sea winter homewater returns were reported,
all other recoveries have been from two sea winter adults.

Carlin_Tags

Over 129,000 smolts were carlin-tagged and released between 1984 and 1986 (Table 5).
Through 1988, these fish have yielded 37 tag returns, with slightly less than half coming
from home water returns. The 1984 release resulted in grilse recaptures, all in Canadian
and Greenland waters. A similar release in 1985 resulted in only five returns from these
fisheries, and no tags were returned in 1987 from the 1986 releases. Home water returns
reached a high of eight in 1986 from the 1984 releases and the low was two from 1986
releases recovered in 1988. Due to poor returns from these tagging efforts has been
discontinued with the 1987 releases, for a period of at least three years.
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Table 1. Numbers of fry, parr, and smolts released during 1979-1988.

# Released
- Year Fry Parr Smolt Total
1979 53,500 38,400 145,100 237,000
1980 285,700 11,500 51,800 349,000
1981 168,300 187,500 78,600 434,400
1982 291,500 44,100 208,900 544,100
1983 226,400 398,600 98,000 - 723,000
1984 625,100 391,400 312,300 1,328,800
1985 422,300 226,300 283,300 931,000
1986 162,000 471,200 302,200 935,400
1987 1,101,300 728,500 205,800 2,035,600
1988 1,301,400 140,100 395,300 1,836,800
Total 2,078,300 2,637,600 4,637,500 9,350,400

Table 2. The number of coded wire tags recovered in relation to release year and number.

Stock Number

Year Released 1983 1984 1985 1986 1987 1988 Total
1982 113,000 1 21 2 - - - 24
1983 85,800 - - 192 3* - - 195
1984 99,700 - - - 61 - - 61
1985 34,900 - - - - - - 0
1986 146,900 - - - - 4 14 18
1987 176,000 - - - - - 11 11
1988 353,800 - - - - - - -
Total 1,010,100 1 21 194 64 4 25 309
* These three tags resulted from the release of 55,000 yearling parr in 1983 in the

White River that migrated as smolts in 1984,




Table 3. Coded wire tag recoveries by release year and location.

Release Release Year
Location

1982 1983 1984 1985 1986 1987 Total
Salmon/Farmington
Rivers 1 0 0 0 0 0 1
Farmington River 6 32 0 0 0 0 38
Salmon River 6 0 0 0 0 0 6
Holyoke 8 9 11 0 0 0 28
Deerfield River 0 0 0 0 7 4 11
Millers River 0 0 0 0 3 3 6
Turners Falls 3 124 37 0 8 2 174
White River 0 30 13 0 0 2 45
Total 24 195 61 0 18 11 309

Table 4. Coded wire tag recoveries by strain and release year.

Release Year

1986

Strain 1982 1983 1984 1985 1987 Total
Connecticut 8 195 11 0 8 4 226
Penobscot 16 0 30 0 10 0 56
Union 0 0 20 0 0 7 27
Total 24 195 61 0 18 11 309
Table 5. Carlin tag recoveries and releases from 1984 to 1988.
Recovery Location
Tag Number Return Canada  Greenland  Homewaters  Total
Year Tagged Year
1984 44,364 1985 12 2 0 14
1986 0 0 8 8
1985 45,185 1986 5 0 0 5
1987 0 0 8 8
1986 40,302 1987 0 0 0 0
1988 0 0 2 2
Total 129,851 17 2 18 37
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1989 ATLANTIC SALMON MANAGEMENT PLAN

The 1989 Atlantic Salmon Management Plan is divided into major components. This
permits easier reference to the appropriate measures applicable in each geographic region
and Atlantic Salmon Management Zones.

The News Release of the plan is contained in the first section which is followed by
sections on the principles and objectives adopted for the management of the salmon fishery,
after consultation with all parties involved. The next section presents the major elements
contained in the 1989 Atlantic Salmon Management Plan followed by the general policies
and measures regarding licensing, tagging, geaf, enforcement, habitat and enhancement in
Gulf, Scotia-Fundy, and Newfoundland regions.  Specific management initiatives and

guidelines for particular salmon management zones are also included.
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Fisheries and Oceans

NEWS RELEASE

For immediate release, May 5 1989

1989 ATLANTIC SALMON MANAGEMENT PLAN ANNOUNCED

Ottawa - Fisheries and Oceans Minister Tom Siddon today announced details of the 1989
Atlantic Salmon Management Plan.

As in other years, the plan was developed in consultation with the Atlantic Salmon
Advisory Board. In addition, a special Atlantic Salmon Workshop was held in January
1989 to discuss measures for the future management, stock enhancement and conservation
of the resource.

"We have made important steps toward rebuilding the Atlantic salmon stocks and we must
continue to do so", Mr Siddon said. "For this reason, I am announcing today a second
five-year salmon conservation strategy that will be in effect beginning this year".

Conservation of salmon stocks remains the priority in the new plan which recognises the
continuing role for the commercial fishery in Newfoundland and provides management
flexibility for the Atlantic provinces as the resource improves.

The 1989 plan retains the previously established recreational salmon fishing seasons in the
Maritime provinces as well as in Newfoundland and Labrador, allowing for minor
adjustments at the local level. Again, resource protection and conservation measures will
be strictly enforced, and anglers will not be permitted to keep large salmon. Large salmon,
including repeat spawners, must be allowed to return to spawning areas.

The two-grilse-a-day limit will remain in force, and under the hook-and-release program,
anglers will continue to be encouraged to use barbless hooks. Bag limits will remain
unchanged in all provinces.

Returns of large salmon in 1987 and 1988 were less than projected in most rivers and the
commercial fishery will remain closed in the Maritime provinces.

The new five-year strategy continues to recognise that, in Newfoundland and Labrador,
there is a much greater economic dependence upon the commercial fishery than upon the
recreational fishery. However, the interception of migrating salmon needs to be further
addressed. For this reason, the concept of an "allowance" will be introduced this year in
the Newfoundland and Labrador commercial fisheries. After extensive consultations with
the various user groups and other interested parties, allowances for 1989 have been set in
the following manner:

Zone Allowance (M.T.)
1 80
2 350
3 270
4 170
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5 55
6 . 45
7 25
8 25
9 10
10 35
11 50
12 Closed
13 75
14 110

et

TOTAL 1,300

‘I am aware most user groups support the introduction of zonal or river management", the
Minister said, "and I have instructed my officials to explore the possibility of developing
a plan for the implementation of zonal/river management in the future”.

In 1989 the Department of Fisheries and Oceans will, in cooperation with various
representative organizations and provincial governments, identify selected areas where it
could be feasible to introduce zonalfriver management starting in 1990. "This approach
could be gradually introduced in other areas of the Atlantic Provinces, should evaluations
of this management scheme show it to be an effective management conservation technique,”
Mr Siddon added.

After conservation, the social and cultural importance of native fisheries continues to be
the second guiding principle in the 1989-1993 salmon conservation strategy.

"I encourage Indian Bands to contribute to conservation and enhancement policies and
measures”, Mr Siddon said. "In addition, I encourage them to cooperate with the
Department of Fisheries and Oceans with regard to the management of Atlantic salmon.
My officials will be discussing with Indian Bands ways of greater cooperation”.

The salmon conservation strategy of the past five years has contributed significantly to the
regeneration of the Atlantic salmon fishery and it is anticipated that the 1989-1993 strategy
will continue to benefit this precious resource. '

Canada’s continued role in the North Atlantic Salmon Conservation Organization (NASCO)
has ensured that Canadian efforts to restore the salmon stocks were not undermined by
overfishing outside Canadian waters.

For further information:

Edith Dussault
Staff Officer,

Anadromous Resource Allocation Branch
(613) 990-0091
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1989 ATLANTIC SALMON MANAGEMENT PLAN

The 1989 Atlantic Salmon Management Plan is guided by the principles adopted by the
Department - of Fisheries and Oceans through consultations with the Atlantic Salmon
Advisory Board and the three provincial governments. It incorporates the three Regional
Atlantic Salmon Management Plans which are developed in consultation with Regional
Zone Management Advisory Committees. In addition, representations from interested
associations and organizations were taken into consideration.

In the province of Quebec the provincial government has delegated authority for the
management of the salmon stocks in that province.

A.

1.

10.

Principles

Conservation of Atlantic salmon stocks, particularly the large salmon component,
remains the overriding priority in the management of this fishery.

The social and cultural importance of fishing to native communities which have
traditionally harvested the resource for their own consumption is recognized and is
given priority after conservation.

The limited fishery for Atlantic salmon will be managed so as to distribute the
benefits most effectively among the largest number of Canadians.

In the Maritime provinces, the importance of the recreational fishery is given greater
recognition based on the relatively larger potential benefits to be generated. However,
there will be a continuing role for the commercial fishery. In Newfoundland and
Labrador, it is recognized that there is much greater economic dependence upon the
commercial fishery than upon the recreational fishery.

Allocation of Atlantic salmon stocks will be made by Management Zones and/or
river system and according to interests and/or dependence of user groups and that
of industries and communities deriving benefit from the harvestable resource.

Interception of migrating salmon in mixed-stock fisheries will be minimized where
practical and feasible, by adjusting seasons, gear, fishing area and the introduction of
"allowances".

Harvesting of salmon by commercial fishing gear not licensed for salmon will be
minimized by adjusting seasons, gear and area of fishing, and the retention of salmon
caught under these circumstances will be illegal.

Access to Atlantic salmon stocks will be regulated by all or a combination of the
following: seasons, quotas, gear and licensing restrictions.

Atlantic salmon enhancement plans will be developed in concert with Atlantic Salmon
Management Plans.

Atlantic salmon habitat will be protected and improved to allow for maximum stock
production.
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11.

B.

The practice of tagging salmon catches will be- maintained.

Objectives

The main objective of the five-year salmon conservation strategy, which ended in 1988,
was to increase spawning levels, mostly in the Maritime provinces and, incidentally, in
Quebec rivers by minimizing the harvest of multi-sea-winter (MSW) salmon.

The objectives of the 1989-1993 management strategy are as follows:

1.

3.

Ensure that target spawning requirements are met in the Maritime provinces, and that
spawning levels increase in insular Newfoundland rivers,

Explore the possibility of implementing zonal/river management in cooperation with
user groups and provincial governments.

Major Elements

In 1989, the Department of Fisheries and Oceans will, in cooperation with user
groups and provincial governments, explore the possibility of developing a plan for
the implementation of zonal/river management in selected areas starting in 1990. This
approach could be gradually introduced in other areas of the Atlantic Provinces if
evaluations of this management scheme reveal positive results.

In 1989, the concept of an "allowance” will be introduced in the Newfoundland and
Labrador commercial fisheries. For 1989, allowances are set as follows:

Zone Allowance (M.T.)
1 - 80
2 350
3 270
4 170
5 55
6 45
7 25
8 25
9 : 10

10 35

11 50

12 Closed

13 75

14 110

TOTAL 1,300

The 1989 commercial fishing seasons for the province of Newfoundland and Labrador
will remain as in 1988. The fall fishery will again be closed on October 15. The
fishing seasons will be:
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10.

11.

12.

13.

- Zones 1-2 (Labrador), 3-10, 11 (east), 14: June 5-October 15

- Zone 13 and that portion of Zone 11 lying between Pass Island and Fox Point:
June 5-July 10

- Zone 12 Closed
All other existing regulations and weekend closures will apply.

Only full-time fishermen will be eligible to hold salmon licences. In the future,
fishermen who may be down-graded to the part-time categorization will have to
regain their full-time categorization within two years in order to retain their eligibility
to their salmon licence. During this two-year period, fishermen down-graded to part-
time will be eligible to hold their salmon licence.

The commercial salmon fisheries in the Maritime Provinces will remain closed.

There will be no new commercial salmon fishing licences issued on an Atlantic-wide
basis.

Transfers of commercial fishing licences will be allowed in the Maritime Provinces
and in Newfoundland and Labrador among immediate family members on the
condition that the recipients be full-time fishermen.

Only the retention of grilse will be permitted in the recreational fisheries for the
provinces of New Brunswick, PEI, Nova Scotia and Newfoundland (excluding
Labrador). All multi-sea winter salmon (63cm and greater in length) hooked by
anglers will be required to be released immediately with the least possible harm to
the fish. The Province of Quebec will maintain this restriction for the bordering
rivers within the Restigouche system as has been done since 1984.

Recreational fishing seasons in all Atlantic Provinces may be adjusted where stock
conditions permit.

The seasonal bag limits along with the possession and daily limits in Nova Scotia
and New Brunswick will be maintained at 10, 6 and 2 respectively which will be
required to be grilse. In P.E.L, the bag limits will remain at 5,1,1. In Newfoundland
and Labrador, the bag limits will remain at 15 and 2 per day; the possession limit
will remain at twice the daily catch limit.

The daily and seasonal salmon bag limits do not include any salmon that are hooked
and subsequently released. However, on a daily basis, fishermen must stop fishing
for salmon once they have retained the daily limit or have released a maximum
number of fish equal to twice the daily bag limit.

During 1989, the tagging systems will be maintained in the Atlantic Provinces for
all fisheries.

It will be illegal to retain, or be in possession of, salmon captured incidentally in

non-salmon commercial gear. The Department of Fisheries and Oceans will review
its priorities for inland and coastal enforcement to restrain any increase in poaching
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14.

15.

16.

activity and to monitor other commercial fisheries which may be susceptible to
incidental catches of Atlantic salmon. Innovative low cost and efficient enforcement
activities are encouraged. Interest groups will be asked to assist enforcement
personnel in this regard.

Negotiations will continue with native groups to review existing fishing operations
and catch limitations, to ensure the enforcement of regulations, and encourage the use
of trap nets. Indian Bands are asked to share in conservation efforts. Where
possible, alternatives to traditional salmon fishing will be considered. In New
Brunswick, the Indian Bands who participated in a food fishery in 1988 will be
offered the opportunity to change fishing gear to trapnets where feasible. Indian
fisheries development projects will also be considered where these projects are
deemed to be economically viable and directly contribute to conservation of salmon
stocks.

During 1989 salmon enhancement activities will continue to be discussed with
Provinces and user groups in the context of available funding.

The Department of Fisheries and Oceans maintains its commitment to cooperate
within the North Atlantic Salmon Conservation Organization (NASCO). Specifically,
Canada will resist any attempts to increase the catch in West Greenland of North
American salmon above the three-year quota of 2570t (ie. 840t yearly average)
established by NASCO for 1988, 1989, and 1990. Canada will maintain the closure
date of the Newfoundland Labrador fishery of October 15. This initiative is
consistent with Canada’s obligations under the North American Commission of
NASCO.
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1989 ATLANTIC SALMON MANAGEMENT PLAN

Regional Management Measures

A.

LICENSING POLICIES

(@) Scotia-Fundy and Gulf Regions (excluding Western Newfoundland and
Labrador) - Zones 15, 16, 17, 18, 19, 20, 21, 22, 23

Commercial salmon fishermen will not be required to renew their licences in 1989.
Transfer of licences to another individual will not be permitted in 1989, except to
immediate family members who are bona-fide or full-time fishermen. For purposes
of this policy, immediate family members are husband/father, wife/mother,
son/daughter and brother/sister.

Licences are not available for new entrants in this fishery.

Licences are only valid for the Management Zone specified.

(b) Newfoundland Region and Western Newfoundland and Labrador Portion of
Gulf Region - Zones 1-14 )

In 1989, licences may be issued to those persons who, in 1988:
(a) held commercial fishing licences; and
(b)  personally operated their specified commercial salmon fishing gear; and

(c)  were categorized as full-time fishermen or part-time fishermen since the 1986
season; and

(d were and still are full-time residents of the Salmon Management Zone in
which they fished unless otherwise specified.

Note: Participation in the 1989 salmon fishery will not be a prerequisite to be
eligible for a salmon licence in 1990. However, all fishermen will be required to
renew their salmon fishing licences and meet the criteria outlined in (c) and (d)
above.

Licences are only valid for the Fishing Area specified.
Transfer of licences to another individual will not be permitted in 1989, except
between immediate family members who are full-time fishermen. For purposes of

this policy, immediate family members are husband/father, wife/mother, son/daughter
and brother/sister.

Fishing effort limits for each licensed fisherman will remain at 200 fathoms per
licence in 1989.

153




Licences are not available for new entrants in this fishery in 1989.

On application, the holder of set-net licence (fixed gillnet, trap net) may be permitted
to move his gear to a new location provided it can be shown that circumstances have
arisen which render the current location useless (ie. wharf construction, dredging) and
provided further that the new location will not adversely affect the fishery and/or
salmon fishing set-net licences presently located in the area.

MEASURES _TO PREVENT ATLANTIC SALMON BY-CATCH IN NON-
SALMON COMMERCIAL GEAR

In all Atlantic provinces, it will be illegal to retain or be in possession of Atlantic
Salmon caught by non-salmon commercial gear

(@  Provinces of New Brunswick, Nova Scotia and Prince Edward Island

Non-salmon commercial fishing gear includes all traps, weirs and gillnets used to
fish for all finfish species.

All salmon caught incidentally in the above gear must be released immediately to
the water.

In areas where the by-catch of salmon is significant, the commercial gear shall be
re-located voluntarily and/or as instructed by a fishery officer.

(b)  Province of Newfoundland and Labrador

As in 1988, the incidental catch of salmon in traps and nets will be minimized by
seasonal and area variations as required.

In cod traps, the seven inch (178mm) mesh size for leaders and the prohibition of
the use of monofilament will be strictly enforced. The top portion of groundfish
gillnets has to be at least 5m underneath the surface of the water.

RECREATIONAL FISHERY

Size restrictions - For the recreational fisheries Atlantic-wide (excluding Labrador
and most of Quebec), the retention of multi-sea winter salmon will be prohibited
(salmon 63cm or greater in length). However, anglers will be permitted to hook
and release multi-sea winter salmon.

Regions will continue media programs in cooperation with anglers’ associations to
ensure anglers are aware of proper release methods in order to ensure that the fish
are released with the least possible harm. The use of barbless hook is encouraged.

Bag Limits - In 1989 the bag limits will be:

Nfld. and
N.B. N.S. PEL Labrador*
Season 10 10 5 15
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Possession 6 6 1 2-day limit
Daily 2 2 1 2

* In Labrador, anglers are allowed to retain large MSW salmon.

The daily and seasonal salmon bag limits do not include any salmon that are hooked
~ and subsequently released. However, on a daily basis, fishermen must stop fishing
for salmon once they have retained the daily limit or have released a maximum
number of fish equal to twice the daily limit.

Bag limits which were previously restricted to lower levels because of specific
conditions will be maintained as such.

Anglers exhausting these daily or seasonal limits will not be permitted to fish for
Atlantic salmon for the remaining portion of the period associated with the limit
reached.

Black salmon fishery - The grilse-only restriction will apply again in 1989. The
season will remain April 15 to May 15 in New Brunswick.

Season - Recreational fishing seasons in all Atlantic Provinces will remain as in
1987, subject to minor adjustment due to local conditions.

TAGGING PROGRAM

During 1989, the tagging systems will be maintained in all the Maritime Provinces
and in the commercial and native food fisheries of Newfoundland and Labrador.
For 1989, all salmon exported from Newfoundland and Labrador to other eastern
provinces will have to be tagged before leaving the province. Mandatory tagging
will be maintained in the Newfoundland and Labrador recreational fishery.

Where applicable, all salmon caught by licensed salmon fishermen will be tagged
by applying a self-locking, tamper-proof plastic tag through the mouth and gill cavity
of the fish. Each tag number will be recorded with the licence number issued to the
fisherman for immediate identification of all legally harvested salmon.

The tags will be colour coded for each fishery. Blue tags will be used for the
licensed recreational salmon fishery; red tags for the licensed commercial salmon
fishery; and orange tags (yellow in Quebec) for the licensed Indian food fishery.
Brown tags (green in Quebec) must be applied to fish caught for scientific-research
purposes and for fish farming operations. A green tag (white in Quebec) will be used
for Atlantic salmon imported into New Brunswick, Nova Scotia, and Prince Edward
Island from areas outside these provinces. A green export tag will be applied to
salmon being exported from the Province of Newfoundland and Labrador and which
are not yet tagged. A yellow tag issued by parks Canada will be used for salmon
captured in waters within national parks.

ENFORCEMENT ACTIVITIES

Where feasible in 1989, emphasis will be placed on protection and conservation of
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Atlantic salmon in both the marine and freshwater environment. Particular attention
will be directed to the following:

1. commercial salmon log record reporting (where applicable);
2, salmon by-catch restrictions;
3 poaching activity in inland waters;

4. fish habitat protection;

5. salmon tagging requirements;

6. strict observance of closed times and closed areas,

In the Western Newfoundland portion of the Gulf Region, the "Dial-a-Poacher"
program will be continued in 1989. A toll-free number (ZENITH-07057) has been
established, and phones will be answered twenty-four hours a day.

The Newfoundland Region is also continuing its "Report-a-Poacher”. Individuals

can report suspected illegal fishing activity by dialling the 24-hour answered toll
free number (1-800-563-7277).

RESOURCE ENHANCEMENT

In 1989, enhancement projects will be maintained with the objective of expanding
and increasing efficiency where possible. The Department will continue to investigate
enhancement potential and upgrade fishways.

INTERCEPTION

Measures previously introduced to reduce the interception of mainland salmon will
be maintained in 1989.

NATIVE FISHERY

Discussions with Maritimes Indian Bands are planned and will focus on their
involvement in Atlantic salmon management and their participation in conservation
efforts. Negotiations will also involve the possible conversion of gillnets to trapnets,
and the generating of increased economic benefits from their salmon harvest, such as
the establishment of outfitting businesses. The expansion of food fisheries on a
selected basis and where stocks permit will also be discussed.

INTERNATIONAL NEGOTIATIONS

The Department of Fisheries and Oceans will maintain its commitment to cooperate
within the North Atlantic Salmon Conservation Organization (NASCO). Specifically,
Canada will resist any attempts to increase the catch of North American salmon above
the three-year quota of 2,570t (ie. 840t yearly average) in West Greenland established
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by NASCO for 1988, 1989 and 1990. Canada will maintain the October 15 closure
date for the Newfoundland Labrador fishery. This initiative is consistent with
Canada’s obligations under the North American Commission of NASCO.

MANAGEMENT ZONES
ZONE 15 - RESTIGOUCHE RIVER SYSTEM

Commercial Fishery

Gear Season

Trap nets

- New Brunswick : - Closed

- Quebec - No commercial
fishery

1. Licensing

The Gulf Region Licensing Policy will apply.

2. By-catch

Further to imposing the restriction of no salmon by-catch throughout the Atlantic,
regulations to eliminate by-catch in non-salmon commercial gear will apply in Zone
15:

(a) No person shall set or use any gillnet in those waters of the Chaleur Bay that
are closed to gillnetting of any kind between June 8 to December 31 in any
year.

(b)  Groundfish gillnets bait permits will be issued for 1989 in the waters of Bay
of Chaleur, on a controlled basis only.

Recreational Fishery (Grilse Only)

Season bag limit - 10 fish
Possession limit - 6 fish
Daily bag limit - 2 fish
Hook and release - 4 fish

Seasons
River Opening/Closing Dates
Bright Salmon
Rivers in Zone 15 tributary to the Bay
of Chaleurs with the following exceptions: June 1 - October 15
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Benjamin July 1 - October 15
Caraquet , July 1 - October 15
Charlo July 1 - October 15
Eel River : July 1 - October 15
Jacket July 1 - October 15
Nepisiguit June 1 - October 7
Pokemouche July 1 - October 15
Restigouche System June 1 - August 31
Tetagouche July 1 - October 15
Tracadie July 1 - October 15
Middle River (Gloucester County) July 1 - October 15
Kedgwick June 1 - August 31

Native Fishery

In Zone 15, the following Indian bands will be authorized to conduct a food fishery under
authority of a special licence:

Eel River Bar Indian Band

The terms and conditions of the special licence are subject to negotiation between the
Department of Fisheries and Oceans and the Band Chief and Council. Negotiations are
underway to redirect the salmon food-fishery from gillnets to trapnets.

ZONE 16 - MIRAMICHI RIVER

Commercial Fishery

Gear Season
Trap Nets Closed
Drift Nets Closed

1. Licensing
The Gulf Region Licensing Policy will apply.

2.  By-catch

General measures to eliminate Atlantic salmon by-catch in non-salmon commercial
gear will apply. The following measures will also apply in Zone 16:

(@  An area closure to groundfish gillnetting will apply to Canadian fisheries
waters off the coast of New Brunswick west of a line beginning at Pointe &
Barreau. Northumberland County, at 47 degrees 26’00"N latitude, 64 degrees
53’1"W longitude, thence to a point at 47 degrees 04°24"N latitude, 64 degrees
21’45"W longitude, thence to a point on the shoreline of Kent County at 47
degrees 00°48"N latitude, 64 degrees 49°40" longitude.

(b)  An area closure to gillnetting of any kind will apply to those waters of the
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Miramichi Bay lying to the west of a line drawn from the lighthouse on
Escuminac Point to a point at Pointe 2 Barreau at latitude 47 degrees 26’00"N
and longitude 64 degrees 53’12"W.

() Groundfish gillnet bait permits will not be issued in 1989 for a bait fishery
in the waters of the Miramichi Bay.

Recreational Fishery (Grilse Only)

Season bag limit - 10 fish
Possession limit - 6 fish
Daily bag limit - 2 fish
Hook and release - 4 fish

Seasons
River Opening/Closing Dates
Black Salmon
Miramichi April 15 - May 15
Bright Salmon
Miramichi System, with the
following exceptions: June 8 - Sept 30
Bartholomew Closed
Bartibog June 1 - October 15
Buctouche July 1 - October 15
Cains June 8 - October 15
Cocagne ' July 1 - October 15
Dungarvin (above Underwood Brook) June 8 - Sept 15
Little Southwest Miramichi (above Catamaran Brook) June 8 - Sept 15
Main Southwest Miramichi (above McKeil Brook) June 8 - Sept 15
Northwest Miramichi (above Little River) June 8 - August 31
Renous (above North Renous) June 8 - Sept 15
Rocky Brook June 1 - August 31
Sevogle (above Square Forks) June 8 - Sept 15
Tabusintac July 1 - October 22
Eel River July 1 - October 15
Other tributaries of Main Southwest Miramichi (above
Cains River - except Rocky Brook) June 8 - Sept 15

Native Fishery

In Zone 16, the following Indian bands will be authorized to conduct a food fishery under
authority of a special licence:

(1) Red Bank Indian Band

159




(2)  Big Cove Indian Band
(3)  Burnt Church Indian Band
(4)  Eel Ground Indian Band

The terms and conditions of the special licence are subjcct to negotiations between the
Department of Fisheries and Oceans and the Band Chiefs and Councils. Negotiations are
underway to redirect the food-fishery from gillnets to trapnets.

ZONE 17 - PRINCE EDWARD ISLAND

Commercial Fishery

Fishery Season
St Peters’ Bay Closed
Morrell river stocks (Northeast shore) Closed

1. Licensing
The Gulf Region Licensing Policy will apply.

Recreational Fishery (Grilse only)

Season bag limit - 5 fish
Possession limit - 1 fish
Daily bag limit - 1 fish
Hook and release - 2 fish

Season
River Opening/Closing Dates
All PEI Rivers July 1 - September 30
All PEI Rivers (Hook and Release only) October 1 - October 15

ZONE 18 - NORTHUMBERLAND

Commercial Fishery

Waters Season
All waters within Zone 18, Gulf shore of Nova Scotia Closed

1. Licensing
The Gulf Region Licensing Policy will apply.
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Recreational Fishery (Grilse only)

Season bag limit - 10 fish
Possession limit - 6 fish
Daily bag limit - 2 fish
Hook and release - 4 fish

Season
River

All waters of Salmon Management Zone 18 with the
exception of the following:

Margaree River (downstream from the Big Interval Bridge)
Margaree River (upstream from the Big Interval Bridge)

ZONE 19 - CAPE BRETON EAST

Commercial Fishery ;

Waters
All coastal waters
1. Licensing
The Scotia-Fundy Region Licensing Policy will apply.

Recreational Fishery (Grilse only)

Season bag limit - 10 fish
Possession limit - 6 fish
Daily bag limit - 2 fish
Hook and release - 4 fish

Season

Rivers

All the waters of any rivers and tributaries which flow

into the Atlantic Ocean bounded by Cape Breton and
Richmond Counties and that portion of Victoria County south
of Cape North, with the exception of the following:

Inhabitants River
North River
Middle River
Mira River
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Opening/Closing Dates

September 1 - Oct 31

June 1 - October 15
Closed all year

Season

Closed

Opening/Closing Dates

June 15 - October 15

June 15 - October 31
June 1 - October 15
June 1 - October 15
June 15 - October 15




Native Food Fishery

Wagmatcook Reserve

Food fishery to be conducted as outlined in a licence issued pursuant to Section 6(1) of
the Nova Scotia Fishery Regulations under the Fisheries Act. The allocation will not
exceed 100 fish,

ZONE 20 - EASTERN SHORE

Commercial Fishery

Waters Season

All coastal waters of Guysborough County and that
portion of Halifax County east of the City of Halifax. Closed

1. Licensing
The Scotia-Fundy Region Licensing Policy will apply.

Recreational Fishery (Grilse only)

Season bag limit - 10 fish
Possession limit - 6 fish
Daily bag limit - 2 fish
Hook and release - 4 fish

Season

River ‘ Opening/Closing Dates

All waters of Salmon Management zone 20 with
the exception of the following: June 1 - August 29

All rivers and tributaries thereof that flow into that
portion of Chedabucto Bay bounded by Guysborough County  June 24 - September 22

Country Harbour River - June 24 - September 22

St Mary’s River, downstream from a point
100 m upstream from Silver’s Bridge and

downstream from the highway bridge at Glenelg May 18 - August 29

East River, St Mary’s upstream from a point

100 m upstream of Silver’s Bridge May 18 - August 14

West River, St Mary’s upstream from the highway

bridge at Glenelg June 1 - August 14
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ZONE 21 - SOUTHWEST NOVA SCOTIA

Commercial Fishery

Waters
All coastal waters of Lunenburg, Queens, Shelburne,

Yarmouth and Digby Counties and that portion of
Halifax County west of the city of Halifax.

1. Licensing
The Scotia-Fundy Region Licensing Policy will apply.

Recreational Fishery (Grilse only)

Season bag limit - 10 fish
Possession limit - 6 fish
Daily bag limit - 2 fish
Hook and release - 4 fish

Season
Rivers

All the waters of the rivers and tributaries which flow
into that portion of the Atlantic Ocean bounded by
Lunenburg, Queens, Shelburne, Yarmouth and Digby
Counties and that portion of Halifax County west of the
city of Halifax with the following exceptions:

Ingram River

Lahave River, upstream from Morgan Falls
Medway River

Petite Riviere

Salmon River

Tusket River

Season

Closed

Opening/Closing Dates

May 10 - August 15

June 1 - August 15
Under review

May 10 - July 31
June 15 - August 15
June 1 - August 15
June 1 - August 15

ZONE 22 - UPPER BAY OF FUNDY

Commercial Fishery

Waters
All coastal waters of Annapolis, Kings, Hants,

Colchester and Cumberland Counties which border
on the Bay of Fundy
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1. Licensing
The Scotia-Fundy Region Licensing Policy will apply.

Recreational Fishery (Grilse only)

Season bay limit - 10 fish
Possession limit - 6 fish
Daily bag limit - 2 fish
Hook and release - 4 fish

Season

Rivers Opening/Closing Dates

All the waters of any rivers and tributaries which flow
into that portion of the Bay of Fundy bounded by
Annapolis, Kings, Hants, Colchester, and Cumberland

Counties with the following exceptions: August 15 - October 31
Annapolis River May 1 - July 31
Gaspereau River May 1 - July 31
Stewiacke River August 1 - October 31

ZONE 23 - SOUTH WESTERN NEW BRUNSWICK

Commercial Fishery

Fishery Season
Saint John Closed
Petitcodiac Closed

1. Licensing
The Scotia-Fundy Region Licensing Policy will apply.

Recreational Fishery (Grilse only)

Season bag limit - 10 fish
Possession limit - 6 fish
Daily bag limit - 2 fish
Hook and release - 4 fish

Seasons
River Opening/Closing Dates
Black Salmon April 15 - May 15
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Bright Salmon

Waters tributary to the Bay of Fundy with the

-following exceptions: June 15 - October 15
Big Salmon River - upstream of and '

including Walton Dam Pool June 15 - September 15
Big Salmon River - downstream from Walton Dam Pool June 8 - October 22
Hammond River - downstream from French Village

Bridge Pool June 15 - October 31
Hammond River - upstream from and including

French Village Bridge Pool June 15 - October 15
Kennebecasis River June 15 - October 31
Nashwaak River - upstream from the Bridge at Stanley June 15 - September 30
Nashwaak River - downstream from the Bridge at Stanley

to its confluence at the St John River June 15 - October 15
St John River - upstream from the Grafton

Bridge in Woodstock June 15 - September 30
St John River - downstream from the Grafton

Bridge in Woodstock to the Reversing Falls Bridge June 1 - October 15
Peticodiac River System August 15 - October 15
Point Wolfe River No open season

St Croix River June 15 - September 15
Tobique River June 15 - September 15

Native Fishery

Kingsclear Reserve

Food fishery to be conducted as outlined in Section 6.2 of the New Brunswick Fishery
Regulations under the Fisheries Act.

NEWFOUNDLAND COMMERCIAL SALMON FISHERY

ZONE 1 - Cape Chidley to Cape Rouge

(1)  Season June 5 - October 15
(2) Licensing
The Newfoundland Region Licensing Policy applies.

ZONE 2 - Cape Rouge to Cape Charles

(1) Season June 5 - October 15

(2) Licensing
The Newfoundland Region Licensing Policy applies.

7ZONE 3 - Cape Charles to Cape Bauld to Cape John, excluding Straits
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(1)  Season June 5 - October 15
(2) Licensing
The Newfoundland Region Licensing Policy applies.

ZONE 4 - Cape John to Cape Freels

(1)  Season June § - October 15

(2) Licensing
The Newfoundland Region Licensing Policy applies.

ZONE S - Cape Freels to Cape Bonavista

(1)  Season June 5 - October 15

(2) Licensing
The Newfoundland Region Licensing Policy applies.

ZONE 6 - Cape Bonavista to Grates Cove
(1)  Season June 5 - October 15
() Licensing
The Newfoundland Region Licensing Policy applies.

ZONE 7 - Grates Cove to Cape St. Francis

(1)  Season June 5 - October 15
(2)  Licensing
The Newfoundland Region Licensing Policy applies.

ZONE 8 - Cape St. Francis to Cape Race

(1)  Season | ~ June 5 - October 15
(2) Licensing
The Newfoundland Region Licensing Policy applies.

ZONE 9 - Cape Race to Cape St. Mary’s

(1)  Season June 5 - October 15
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(2) Licensing
The Newfoundland Region Licensing Policy applies.

ZONE 10 - Cape St. Mary’s to Point Crewe

(1) Season June 5 - October 15
(2) Licensing
The Newfoundland Region Licensing Policy applies.

ZONE 11 - Point Crewe to Fox Point

(1) Season

Point Crewe to Pass Island June 5 - October 15
Pass Island to Cape Fox June 5 - July 10

(2) Licensing

The Newfoundland Region Licensing Policy applies.

ZONE 12 - Fox Point to Cape Ray
(1) Season Closed
(2) Licensing
No commercial salmon licenses will be issued.

ZONE 13 - Cape Ray to Cape St Gregory

(1)  Season June 5 - July 10
(2) Licensing
The Gulf Region Licensing Policy will apply.

ZONE 14 - Cape St. Gregory to Cape Charles, including Straits

(1) Season June 5 - October 15

(2) Licensing

The Gulf Region Licensing Policy will apply.
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NEWFOUNDLAND RECREATIONAL SALMON FISHERY

With the exception of Labrador, anglers in the Province of Newfoundland and Labrador
will only be permitted to retain grilse. The larger multi-sea winter salmon (63cm and.
greater in length) must be released immediately with the least possible harm to the fish.

A full scale recreational tagging program will be implemented in Newfoundland and

L.abrador in 1988.

Season bag limit - 15 fish
Possession limit - 4 fish (two day limit)
Daily bag limit - 2 fish
Hook and release - 4 fish

Season
River
Labrador

All waters of rivers and tributaries in Labrador
with the exception of the following:

Pinware River
Forteau River
Lanse-au-Loup

Newfoundland

Three sets of opening/closing dates have been set for
most rivers in three respective areas of the island
portion of the province:

(a) Cape Ray, north to and including Bonne Bay
(b) Cape Bauld-to Cape Ray (east and south coasts)
(c) North of Bonne Bay to Cape Bauld

The following rivers are exceptions within these areas:

Northwest Brook, Grand Bay

Bear Cove River

La Poile River

East River Bisok, La Poile

Farmer’s Arm River

Garia River

Burnt Islands River

Isle aux Morts River

Grand Bay River

Garnish River (mouth up to, but not including the Gorge)
Garnish River (from the Gorge to the headwaters)
Tides Brook and Tributaries

Colinet River
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Opening/Closing Dates

June 18 - September 10

June 3 - September 10
June 3 - September 10
June 3 - September 10

June 3 - September 4
June 17 - September 4
June 17 - September 4

June 3 - September 4
June 3 - September 4
June 10 - September 4
June 10 - September 4
June 10 - September 4
June 10 - September 4
June 10 - September 4
June 10 - September 4
June 10 - September 10
June 17 - August 27
Closed

June 24 - July 16
June 17 - July 16




St Genevieve River

Ten-Mile Lake and tributary streams
Round Lake and tributary streams

Aides lake (Humber River)

Upper Humber River (Deer Lake to Big Falls)
Portland Creek River and Tributary stream
Deer Arm River

Trout River

Southeast River, Placentia

Northeast River, Placentia

Indian River

Exploits River’

Terra Nova River

Little Salmonier River

Fox Island River

Watson’s Brook

Little Codroy River

Harry’s River

Little Barachois River

Goose Am River (excluding Cloudy Pool)
Torrent River and Tributaries

Serpentine River and Tributaries

Cook’s Brook

Lomond River (Main) (East Arm, Bonne Bay)

Notes:

June 18 - September 5
June 4 - September 5
June 3 - September 4
June 3 - July 31
June 3 - September 10
June 17 - September 10
June 17 - August 31
June 17 - September 4
June 17 - August 27
June 17 - August 27
June 17 - August 27
June 17 - August 27
June 17 - August 27
June 1 - August 2
June 17 - Sept 4 (2)
June 17 - Sept 4 (2)
June 24 - Sept 4
June 24 - Sept 4
June 24 - Sept 4
June 24 - Sept 4

Sept 4 (1)
June 17 - Sept 4 (3)
July 1 - Sept 4
June 17 - Sept 4 (4)

(1)  Opening when 1000 salmon have passed upstream through the fishway.

(2) or when 50 fish are taken
(3) or when 100 fish are taken
(4) or when 350 fish are taken

Other Rivers with quotas

Barachois River
Fischell’s River
Pincent’s Brook, Pistolet Bay
Flat Bay River

Closed Rivers

The following rivers will not be open to anglers in 1989:

Highlands River

Hughes Brook

Parker’s River

Western Brook and tributaries
Ten Mile Feeder Brook
North Brook

Bounds Brook

Western Brook Pond

West River St Barbe

Rocky River
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175 fish
200 fish

10 fish
250 fish

Closed all year
Closed all year
Closed all year
Closed all year
Closed all year
Closed all year
Closed all year
Closed all year
Closed all year
Closed all year




ANNEX 1

MANAGEMENT ZONES

ZONE

[e—y

- Cape Chidley to Cape Rouge

[\8]

- Cape Rouge to Cape Charles

w

- Cape Charles to Cape Bauld to
Cape John, excluding Straits

4 - Cape John to Cape Freels
5 - Cape Freels to Cape Bonavista
6 - Cape Bonavista to Grates Cove

7 - Grates Cove to Cape St Francis

o]

- Cape St Francis to Cape Race
9 - Cape Race to Cape St Mary’s
10 - Cape St Mary’s to Point Crewe
11 - Point Crewe to Fox Point

12 - Fox Point to Cape Ray

13 - Cape Ray to Cape St Gregory

14 - Cape St Gregory to Cape Charles,
including Straits

15 - Restigouche

16 - Miramichi

17 - PEL

18 - Northumberland

19 - Cape Breton East

20 - Eastern Shore

21 - Southwest Nova Scotia

22 - Upper Bay of Fundy
23 - Saint-John

PROVINCE
Newfoundland

Newfoundland

Newfoundland
Newfoundland
Newfoundland
Newfoundland
Newfoundland
Newfoundland
Newfoundland
Newfoundland
Newfoundland
Newfoundland

Newfoundland

Newfoundland
New Brunswick
New Brunswick
PEL

Nova Scotia
Nova Scotia
Nova Scotia
Nova Scotia

Nova Scotia
New Brunswick
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REGION
Newfoundland

Newfoundland

Newfoundland
Newfoundland
Newfoundland
Newfoundland
Newfoundland
Newfoundland
Newfoundland
Newfoundland
Newfoundland
Gulf

Gulf

Gulf
Gulf
Gulf
Gulf
Gulf
Scotia Fundy
Scotia Fundy
Scotia Fundy

Scotia Fundy
Scotia Fundy
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EDINBURGH
JUNE 1989 ANNEX 11

CNL(89)38
DRAFT DECISION OF THE COUNCIL TO REQUEST SCIENTIFIC
' ADVICE FROM ICES
The Council decides to request the following scientific advice from ICES:
(1) With respect to Atlantic salmon in each Commission area:

(@)  describe events of the 1989 fisheries with respect to gear, effort, composition
and origin of the catch.

(b) estimate exploitation rates in home water and interception fisheries on stocks
occurring in the Commission area.

(c)  continue the development of models to describe the fishing interactions and
stock dynamics in order to estimate the effects of management measures.

(d)  evaluate the effectiveness of new or proposed management measures for home
waters and interception fisheries on stocks occurring in the Commission areas;

(e)  specify data deficiencies and research needs.

(2) With respect to Atlantic salmon in the North-East Atlantic Commission area:

(@)  with respect to the impact of aquaculture on wild salmon stocks, provide
quantitative estimates of the effect of escapees on the number of salmon in
the open ocean and home waters.
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EDINBURGH
JUNE 1989 ANNEX 12
NORTH ATLANTIC SALMON CONSERVATION ORGANIZATION
SIXTH ANNUAL MEETING OF THE NORTH AMERICAN COMMISSION
15-16 FEBRUARY 1989, HILTON HEAD, SOUTH CAROLINA, USA
AND 13-16 JUNE, EDINBURGH, UK

LIST OF NORTH AMERICAN COMMISSION PAPERS

PAPER NO TITLE

NAC(89)1 Provisional Agenda

NAC(89)2 Draft Agenda

NAC(89)3 Review of the 1988 USA Fishery

NAC(89)4 Agenda

NAC(89)5 Progress Report of Activities of NAC’s Bilateral Scientific
Working Group on Salmonid Introductions and Transfers

NAC(89)6 Evaluation of Atlantic Salmon Management Plan (CAFSAC 88/19)

NAC(89)7 The status of Atlantic salmon stocks in Atlantic Canada and
advice for their management in 1989 (CAFSAC 88/26)

NAC(89)8 Canadian Atlantic Salmon Catches

NAC(89)9 1988 Atlantic Salmon Management Plan

NAC(89)10 Draft Report of the Sixth Annual Meeting of the North American
Commission of NASCO

NAC(89)11 ' List of Participants

NAC(89)12 US Atlantic Salmon Stocks - A Ten Year Review

NAC(89)13 Introductions and Transfers of Salmonids: their impacts on North
American Atlantic Salmon and recommendations to reduce such
impacts

NAC(89)14 Draft Report on Fish Health Protocols for Protection of Wild

Atlantic Salmon

NAC(89)15 Draft Report on Genetics Protocols for Maintenance of Genetic
Variance in Atlantic Salmon
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NAC(89)16

NAC(89)17

NAC(89)18

NAC(89)19
NAC(89)20

NAC(89)21

CNL(89)10
CNL(89)38

NOTE:

Draft Protocols dealing with ecological concerns respecting
Atlantic Salmon due to introductions and transfers of fishes

Report of Activities of NAC Scientific Working Group on
Salmonid Introductions and Transfers

1989 Atlantic Salmon Management Plan
Proposal by the United States

Draft Decision of the Council to request scientific advice from
ICES

Report of the Sixth Annual meeting of the North American
Commission of NASCO

Report of the ICES Advisory Committee on Fisheries Management

Draft decision of the Council to request scientific advice from
ICES

This list contains all papers submitted to the Commission prior
to and at the meeting. Some but not all of these papers are
included in this report as annexes.
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NEA(89)11

REPORT OF THE SIXTH ANNUAL MEETING
' OF THE NORTH-EAST ATLANTIC COMMISSION OF
THE NORTH ATLANTIC SALMON CONSERVATION ORGANIZATION
13-16 JUNE 1989, SHERATON HOTEL, EDINBURGH

L. OPENING OF THE MEETING

1.1 The Sixth Annual Meeting of the North-East Atlantic Commission was
opened by the Chairman, Mr Stefan de Mare (Sweden).

1.2 A list of participants is given in Annex 1.

2. ADOPTION OF THE AGENDA

2.1 The Commission adopted its agenda, NEA(89)7, (Annex 2).

3. NOMINATION OF A RAPPORTEUR

3.1 The Commission nominated Ms Anne Carine Tanum (Norway) as rapporteur

for the meeting.

4, REVIEW OF THE 1988 FISHERY

4.1 The Commission reviewed the 1988 fishery in the Faroe Islands which had
been described in detail in the ACFM report from ICES. The fishery in
1988 had amounted to 219 tonnes which was well within the quota.

4.2 The representative of the USSR pointed out the uncertainty related to the
factors influencing the salmon stocks and commented. that marine salmon
fisheries should cease until sufficient information is available on the factors
affecting salmon populations.

4.3 The representative of the EEC drew the attention of the Commission to
papers NEA(89)3 and NEA(89)4 concerning a unilateral change to the
regulatory measure agreed in 1987, and requested clarification of the
background to the change. The representative of Denmark (in respect of
the Faroe Islands and Greenland) explained that the measure was an effort
limitation programme containing a number of elements. The change in
season was seen as an insignificant change to this programme.

44 The Commission agreed that the mechanisms laid down in the NASCO
Convention and the Rules of Procedure should be used in the case of any
proposed variation to any Regulatory Measure which had been agreed by
the Commission.

4.5 The representative of the EEC drew the attention of the Commission to the
report in the ACFM report of considerable catches of salmon being made
outside the Faroese zone. He appreciated that the Faroese authorities had
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5.1

6.2

6.3

6.4

7.1

7.2

taken measures to control such illegal fishing but requested information
concerning the factors leading to such illegal fishing. The representative of
the Faroe Islands explained the difficulty of patrolling the area but reported
that fines had been imposed on fishermen fishing outside the 200 mile zone
and it was thought that further fishing in this area would not occur. The
representative of Iceland appreciated the steps taken by the Faroese
authorities and raised the question of cooperation between countries in
patrolling this area.

ACFM REPORT FROM ICES ON SALMON STOCKS

The Chairman of the ACFM, Mr Bernard Vaske, presented the scientific
advice from ICES relevant to the North-East Atlantic Commission,
CNL(89)10, (Annex 3) prepared in response to a request from the
Commission at its Fourth Annual Meeting.

- IMPACTS OF ACID RAIN ON ATLANTIC SALMON

The representative of Norway described the problem of acidification of
salmon rivers in Norway and complimented the representative of ICES on
the valuable quantitative information on losses contained in the ACFM
report.

The representative of Sweden drew attention to the significant losses which
have occurred in Sweden and Norway.

The representative of Denmark (in respect of the Faroe Islands and
Greenland) pointed out that the estimated losses of salmon in the North-East
Atlantic Commission of 106000-331000 salmon compared to catches of
125000 European salmon at West Greenland and 125000 fish in the Faroese
zone.

The representative of Finland described the Finnish authorities concerns
about acidification of salmon rivers in northern Finland. These rivers are
very large and would not be suitable for liming. The situation in these
rivers could only be improved by reduction of the air pollution at its source.

REGULATORY MEASURES

The Chairman reported that the regulatory measure for the Faroese fishery
agreed in 1987 would expire at the end of the year and asked for an
exchange of views on possible measures for a new period.

The representative of the Faroe Islands referred to paper NEA(87)4 which
had presented a rationale for effort control as opposed to catch limitation.
He asked the representative of ICES if it was possible to assess the effect
of effort control compared to control of catches on the level of exploitation.
The representative of ICES reported that this could not be evaluated in
detail and that a new trial period was needed to evaluate the fisheries within
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7.3

7.4

1.5

7.6

1.1

7.8

7.9

the zone.

The representative of the USSR considered that it would be more appropriate
to discuss regulations on an annual basis taking into account the latest
scientific advice from ICES as is the practice for other species. The
representative of the EEC stressed the importance of adopting a measure
which would cover a period of at least two years.

The representative of Sweden referred to the discussion in the Special
Session of Council and the need to keep natural populations strong. On the
West Coast of Sweden there are aboriginal populations of salmon in two
major rivers but these populations are not very strong. The rate of
exploitation of Swedish and Norwegian populations in the Faroese zone is
higher than for other countries and further restrictions of this fishery would
be necessary to protect these vulnerable stocks in Sweden.

The representative of Norway drew attention to the severe measures taken
in the Norwegian fisheries in 1989. The measures included the closure of
the drift net fishery which has affected 1200 fishermen in remote
communities. In addition the bend net fishing season has been reduced
and strong measures in the river fishing have been implemented. These
measures have been taken to strengthen salmon populations. In relation to
this the Norwegian authorities would therefore be seeking a realistic quota
for future years.

The representative of the USSR reported on the severe measures taken to
strengthen salmon populations in the USSR, which include a closure of the
fisheries on the Pechora river, which is the largest salmon river in the world.

The representative of Iceland reported that in some years Icelandic stocks
from the north coast occur in the Faroese zone. These populations are small
and very vulnerable and any measure for the Faroese fishery should take
these populations into account. The representative of the Faroe Islands
considered that it would be difficult to adopt a regulatory measure which
would take all of the factors discussed into account.

The Commission considered a proposal from the Chair for a regulatory
measure, NEA(89)6 (Annex 4). The representative of Norway drew the
attention of the Commission to paper, NEA(89)8 (Annex 5). On a vote the
EEC, Finland, Sweden and the USSR voted in favour of the proposal.
Denmark (in respect of the Faroe Islands and Greenland), Iceland and
Norway abstained from the vote and the proposal was therefore adopted as
a regulatory measure.

The representative of Norway explained that the Norwegian authorities found
it reasonable and necessary that other nations exploiting salmon of Norwegian
origin share the burden for conservation of stocks and restrict their fisheries.
The representative of Norway expressed dissatisfaction with the result of the
negotiations on a measure for the Faroese fishery but in the spirit of the
Convention the Norwegian authorities would abstain from the vote.
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7.10

7.11

8.1

8.2

10.
10.1

11.
11.1

The representative of Denmark (in respect of the Faroe Islands and
Greenland) made an explanatory statement on the vote, explaining the
difficulties for his delegation in accepting the basis for changing the
regulatory measure. The representative of Denmark (in respect of the Faroe
Islands and Greenland) pointed out to the Commission the possibility that
an objection to the measure could be lodged in accordance with Article 13,
paragraph 3 of the Convention.

The representative of the EEC expressed his satisfaction at the success of the
Commission in reaching further agreement on a regulatory measure for the
Faroese fishery.

RECOMMENDATIONS TO THE COUNCIL ON SCIENTIFIC RESEARCH

The Commission reviewed and accepted the relevant sections (sections 1
and 2) of paper CNL(89)38 (Annex 6) and agreed to recommend it to the
Council as part of the annual request for scientific advice to ICES.

The Commission also supported the list of research needs and
recommendations in the 1989 Working Group Report.

OTHER BUSINESS

DATE AND PLACE OF NEXT MEETING

The Commission agreed to hold its next meeting during the Seventh Annual
Meeting of the Council, 12-15 June 1990 in Helsinki.

CONSIDERATION OF THE DRAFT REPORT OF THE MEETING

The Commission agreed the draft report of the meeting.
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ANNEX 1

NORTH ATLANTIC SALMON CONSERVATION ORGANIZATION
SIXTH ANNUAL MEETING OF THE NORTH-EAST ATLANTIC COMMISSION
13-16 JUNE 1989, SHERATON HOTEL, EDINBURGH, UK

LIST OF PARTICIPANTS

* Denotes Head of Delegation

MEMBERS OF THE COMMISSION:

DENMARK (IN RESPECT OF THE FAROE ISLANDS AND GREENLAND)

*MR KJARTAN HOYDAL

MR SVEN ADSERSEN

MR HJALTI I JAKUPSSTOVU
MR SOFUS POULSEN
MR JENS MOELLER-JENSEN

MR ANFINN KALLSBERG
MR MANNE NAESS

EEC

*MR HENRIK SCHMIEGELOW

MR ANDREW THOMSON

MR JOAN CALVERA VEHI

MR PAULINO PEREIRA

MR NICK BROWN

Representative ,
Faroese Home Government, Torshavn, Faroe

Islands

Representative
Ministry of Foreign Affairs, Copenhagen

Fishing Laboratories, Faroe Islands
Faroese Commercial Attache, Aberdeen

Greenland  Fisheries Research  Institute,
Copenhagen

Ministry of Fisheries, Torshavn, Faroe Islands

Ministry of Fisheries, Torshavn, Faroe Islands

Representative
Fisheries Directorate-General, EEC Commission,

Brussels

Representative
Directorate-General for External Relations, EEC
Commission, Brussels

Embassy of Spain, London
Council of the European Communities, Brussels

Ministry of Agriculture, Fisheries and Food,
London
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MR BOB WILLIAMSON

MR TED POTTER

MS EILEEN TWOMEY
MR RAPHAEL KELLY

DR DICK SHELTON

MR CHARLES R MCCALL

MR DAVID DUNKLEY

MR WILLIAM MALCOLM

FINLAND

*MR PEKKA NISKANEN

MR EERO NIEMELA

ICELAND

*MR ARNI ISAKSSON

NORWAY
*MR SVEIN MEHLI

MRS ANNE CARINE TANUM

MR LARS HANSEN
SWEDEN

*MR STEFAN DE MARE

Department of Agriculture and Fisheries for
Scotland, Edinburgh

Ministry of Agriculture, Fisheries and Food,
Lowestoft

Department of the Marine, Dublin, Ireland
Department of the Marine, Dublin, Ireland

Department of Agriculture and Fisheries for
Scotland, Pitlochry

Ministry of Agriculture, Fisheries and Food,
London

Department of Agriculture and Fisheries for
Scotland, Montrose

Department of Agriculture and Fisheries for
Scotland, Edinburgh

Representative
Ministry of Agriculture and Forestry, Helsinki

Representative
Finnish Game and Fisheries Institute, Helsinki

Representative
Institute of Freshwater Fisheries, Reykjavik

Representative
Directorate for Nature Management, Trondheim

Representative
Ministry of the Environment, Oslo

Directorate for Nature Management, Trondheim

Representative
Ministry of Agriculture, Stockholm
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DR INGEMAR OLSSON

MR KARL ERIK BERNTSSON

USSR
*DR GUEORGUI LUKA

DR ALEXANDRE ZUBCHENKO
MR SERGEI BOGDANOV

MR GUENNADY GOUSSEV

OBSERVERS - PARTIES

CANADA (++)

*MR WAYNE SHINNERS

DR GABY WARD

DR WILFRED CARTER

DR DAVID MEERBURG
MS LOUISE COTE

DR REX PORTER

USA (+4)

DR VAUGHN ANTHONY

MR ARTHUR NEILL

Representative
National Board of Fisheries, Goteborg

National Board of Fisheries, Goteborg

Representative
PINRO, Murmansk

PINRO, Murmansk
Ministry of Fisheries, Moscow

Ministry of Fisheries, Moscow

Representative
Department of Fisheries and Oceans, Ottawa,
Ontario

Representative
Champlain College, Quebec

Representative
Atlantic Salmon Federation, St Andrews, New
Brunswick

Department of Fisheries and Oceans, Ottawa,
Ontario

Department of Fisheries and Oceans, Ottawa,
Ontario

Department of Fisheries and Oceans, St John’s,
Newfoundland

National Marine Fisheries Service, Woods Hole,
Mass.

National Marine Fisheries Service, Woods Hole,
Mass.
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MR ROBERT JONES

MR STETSON TINKHAM

NON-GOVERNMENT OBSERVERS

ICES
DR EMORY ANDERSON
DR RICHARD GRAINGER

MR BERNARD VASKE

SECRETARIAT

Secretary

Assistant Secretary

Connecticut Bureau of Fisheries, Hartford,
Connecticut

Dept of State, Office of Fisheries Affairs,
Washington DC

ICES, Copenhagen
ICES, Copenhagen

Institut fur Hochseefisherei und
Fischverarbeitung, German Democratic Republic

DR MALCOLM WINDSOR

DR PETER HUTCHINSON

(++) Under Article 11, paragraph 2 of the Convention for the Conservation of
Salmon in the North Atlantic Ocean, Canada and the United States of
America each have the right to submit and vote on proposals for regulatory
measures concerning salmon stocks originating in the rivers of Canada or the
United States of America, respectively, and occurring off East Greenland.
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EDINBURGH ANNEX 2

NEA(89)7
NORTH ATLANTIC SALMON CONSERVATION ORGANIZATION
SIXTH ANNUAL MEETING OF THE NORTH-EAST ATLANTIC COMMISSION

13-16 JUNE 1989
SHERATON HOTEL, EDINBURGH, UK

AGENDA

1. Opening of the meeting

2. Adoption of the agenda

3. Nomination of a rapporteur

4. Review of the 1988 fishery

5. ACFM report from ICES on salmon stocks

6. Impacts of acid rain on Atlantic salmon

7. Regulatory measures

8. Recommendations to the Council on scientific research

9. Other business
10.  Date and place of next meeting

11.  Consideration of the draft report of the meeting.
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JUNE 1989 - ,
EDINBURGH ANNEX 3

COUNCIL

PAPER CNL(89)10

REPORT OF THE ICES ADVISORY COMMITTEE ON
FISHERIES MANAGEMENT (ACFM)

(SECTION 6-6.4)

(This paper makes reference to the report of the meeting of the ICES Working Group on
North Atlantic Salmon (Copenhagen, 15-22 March 1989). That report is not annexed here
but is available on request to the Secretariat).
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CNL(89)10
REPORT TO THE NORTH ATLANTIC SALMON CONSERVATION ORGANIZATION

6. OUESTIONS OF INTEREST TO THE NORTH-EAST ATLANTIC
COMMISSION OF NASCO

6.1 The Fisheries in the 1987/1988 Season and in 1988

The Faroese salmon fishery is described below and descriptions of fisheries in homewaters
are given in Section 8.

6.1.1 Description of the fishery at Faroes

The fishery in the 1987/1988 season was poor yielding 204t (Table 20). Catch rates were
fairly good at the beginning of the season but were poor from February onwards. The
Landings were low because few boats fished in November and December, the weather was
unfavourable in January, and most vessels stopped fishing from February onwards because
the low catch rates (Table 21) made the fishery unprofitable.

The nominal landings by seasons broken down into numbers and weights by sea age group
are given in Table 3. Catch in numbers by statistical rectangle for the season 1987/1988
is presented in Figure 8.

The normal programme of discard retention did not operate but an observer participated
in two trips with commercial vessels. A total of 1,264 salmon were caught and the discard
rate was 18.6%, which is high compared with previous years. The sample numbers,
however, were low (23 hauls) and the figure was greatly influenced by one haul where
discards were particularly high.

6.1.2 Fishing effort

A total of 464 sets was fished in the 1987/1988 season; this is 54% of the total for the
1986/1987 season. The catch in numbers per unit effort (1,000 hooks) by statistical
rectangle is given in Figure 9. The CPUE by month and season is given in Table 21.

6.1.3 Origin of salmon in the Faroese fishery

The only new data presented on external tags were from the USSR. A recovery rate at
the Faroes of 0-1.33 per 1,000 parr tagged is shown in Table 22.

The numbers of microtags estimated to have been taken in the Faroese fishery in the
1987/1988 season are presented in Table 23. The CWT return rates per 1,000 fish tagged
for Ireland, England, and Wales remain low compared to estimates from external tags
previously obtained for Norway (3.19) and Sweden (5.02). The figures suggest that the
rates of contribution of fish to the Faroese fishery from England and Wales, Ireland, and
Scotland are lower than the rates from Norway and Sweden.
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6.1.4 Biological characteristics

All vessels but one now freeze their catches onboard. Accordingly, only two scale samples
were obtained during market sampling in the 1987/1988 season. A further two samples
were obtained by an observer during two commercial fishing trips.

The scale samples were used to establish age/length keys and the composition of the
landings was 18% 1SW fish, 77% 2SW fish, and 5% 3SW fish. The proportion of 1SW
fish was higher than in the two previous seasons when 1SW fish comprised about 1% of
the catch. Data on smolt age composition from samples show that 3-year-old smolts
formed the largest age group with either 2- or 4-year-olds the next most common smolt
age.

An assessment of the use of fork length data to determine sea age, although based on
only two seasons and not all months within a season, indicated that the length frequency
distribution could be used to estimate the numbers in each sea-age class.

6.1.5 Abundance and exploitation

There are no measures of abundance of salmon in the Faroese EEZ other than CPUE
figures (Table 21). These data suggest that stock abundance was not significantly lower
than in previous seasons.

Data from the River Imsa tagging experiments (Tables 24, 25) indicate that the exploitation
of this stock at Faroes during the 1987/1988 season decreased compared to previous years.

6.2 Stocked and Farmed Salmon in the Fisheries

The development in farming of Atlantic salmon has led to an increase of escaped fish in
the wild. If not caught in the fisheries, adult escapees enter rivers to spawn (Hansen et
al, 1987). Experimental releases in Norway of tagged farmed salmon during their first year
at sea showed a much higher adult recapture rate of fish escaping at the smolt stage in
spring than those escaping during summer and autumn (Hansen and Jonsson, 1989). When
reared fish escape from a marine location at the smolt stage, the adults tend to return to
the area from which they escaped and enter rivers in that area to spawn (Hansen et al
1989).

6.2.1 Identification of reared fish

The reliability of morphometric methods and scale analysis to distinguish reared (farmed,
ranched, or stocked for enhancement) and wild salmon has been evaluated by Lund et al,
(in press). The best morphometric and scale characters to use in identification were listed.
It was concluded that recently-escaped farmed fish could be identified with a high degree
of accuracy both on morphological and scale characters. Regeneration of fins, however,
reduced the accuracy of identification of fish that were released as smolts or escaped at
an early sea age. The combined use of morphological characteristics and scale analysis
improved the accuracy of identification.

It was recommended that further development of methods of analysis of salmon scales

using circuli spacing and surface texture patterns to separate between wild, ranched, and
farmed fish should take place.
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6.2.2 Reared fish in the fisheries

It was noted that about 20% of the salmon caught in some commercial fisheries in
Norwegian homewaters in 1988 were of reared origin (ranched and farmed escapees). In
the Faroese fishery during the 1987/1988 season, 8.2% of a sample was classified as
reared. Reared fish or cage escapees were reported in rivers in Iceland, Ireland, and
Scotland.

6.3 Acoustic Survey at Faroes

Staff from the Marine Laboratory, Aberdeen, Scotland and the Fishery Laboratory at Faroes
took part in an acoustic survey at Faroes from 18 January to 6 February 1989. The R/V
"Magnus Heinason" was equipped with a towed 38 kHz sounder and a 330 kHz scanning

sonar.

The horizontally scanning sonar was buoy mounted and operated at a depth of 20-40m
on a 1,000m cable paid out from the boat. The system drifted at about 1-1.5 knot and
the range (radius) of the sonar was 50-70m with a vertical beam angle of 30". The sonar
was used 5 times for a total of 50 hours. Forty hours were at a position where the vessels
had recently reported good catches. Single targets could be seen on the sonar, but in no
case could these be confirmed as fish (salmon). It was not possible to track an echo from
one scan to the next, and it was difficult to tell whether it was a target or noise. It was
possible to identify a preset target (trawl float).

Some of the problems encountered apart from the very severe weather were listed; the
range of the sonar was too short (maximum radius was 50-70m); the scanning rate was
too slow (one revolution per 33 s at a range of 79m); handling of the sonar, shooting,
and hauling, was difficult in bad weather.

It was agreed that if more suitable equipment were available, further tests should be
conducted using a laterally scanning towed sonar operating between 35 and 120 kHz.

64 Effectiveness of Management Measures in the Faroese Fishery

In the 1987/1988 season, some fishing took place outside the Faroese fishing zone. The
catch outside the zone comprised about 30% of the total for the season. After warnings,
several vessels were apprehended by the Coast Guard in February, fines were imposed, and
the catch and gear confiscated. No further landings were reported from outside the zone.

A total of 19 licenses was issued for the season. The fishery opened on 1 November
1988 as agreed. The closure during Christmas, however, was reduced from 1 month (15
December - 15 January) to 2 weeks (20 December - 4 January). The Faroese authorities
decided to end the season 15 days early to compensate for this.
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JUNE 1989
EDINBURGH ANNEX 4

NEA(89)6

PROPOSAL BY THE CHAIR FOR A REGULATORY MEASURE FOR
FISHING OF SALMON IN THE FAROE ISLANDS FOR THE
CALENDAR YEARS 1990 AND 1991.

The North-East Atlantic Commission of the North Atlantic Salmon Conservation
Organization

having regard to Article 8, subparagraph (b), recognising the need for regulatory measures
in the Faroese fishery for the years 1990 and 1991 decides that:

The Faroese catch shall be controlled in accordance with an effort limitation programme,
set out in Appendix 1, for a trial period of two years.

During the trial period the fishery shall be monitored by the Commission at its Annual
Meetings, at which the Commission could decide on changes in the effort limitation
programme and/or of the catch target. For this purpose, account shall be taken of the
advice received from ICES.

The fishing effort shall be targeted at an average annual catch so that the total nominal
catch for the duration of the trial period shall not exceed 1100 tonnes. However, in any
given year the annual catch shall not exceed 15% more than the annual average.

Appendix 1

The following regulatory measures for the fishing of salmon in the fisheries zone of the
Faroe Islands for the years 1990 and 1991 shall apply.

¢)) Areas with salmon below the length of 60cm will be closed for salmon fishery at
short notice, following the general rules for closing areas with undersized fish
already in force in the Faroese fisheries zone.

) The number of boats licensed for salmon shall not exceed 26.

(3)  The salmon fishing season will be limited to 150 days between 1 January and 30
April and 1 November and 31 December. The Faroese Authorities shall inform
NASCO before 15 December of the fishing season for the coming calendar year.

(4)  Subject to the maximum annual catch the total allowable number of fishing days
for the salmon fishery in the Faroese Islands zone shall be set at 1600 each year.

Appendix 2

The reduction in the Faroes quota is in recognition of newly introduced restrictions in the
fisheries of an important state of origin. The justification for this reduction will be
reviewed in the light of a scientific assessment of the effects of these new restrictions. In
this connection ICES is specifically requested to make the necessary evaluation.
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NORTH-EAST ATLANTIC COMMISSION

PAPER NEA(89)8

NORWEGIAN STATEMENT FOR THE NORTH-EAST ATLANTIC COMMISSION

A BRIEF SURVEY OF THE NORWEGIAN REGULATIONS OF
SALMON FISHERY FROM 1989
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PAPER NEA(89)8
NORWEGIAN STATEMENT FOR THE NORTH-EAST ATLANTIC COMMISSION

A BRIEF SURVEY OF THE NORWEGIAN REGULATIONS OF
SALMON FISHERY FROM 1989

Norwegian salmon stocks have for several years been under heavy pressure. The main
problems are extermination of salmon stocks due to acidification, loss of salmon due to the
parasitic fluke Gyrodactylus salaris and a heavy exploitation, mainly on mixed stocks. This
has reduced the spawning stock in many rivers and reduced the stock enhancement activity.
Furthermore, the increased salmon farming is a potential threat to salmon stocks.

Due to these severe problems the Norwegian authorities decided to regulate the Norwegian
homewater fishery considerably from the 1989 season.

THE MAIN MEASURES OF REGULATION UNTIL 1989 WERE AS FOLLOWS:

In_the sea: Legal fishing season from 1 June until 5 August.

A weekly closed time from 6pm on Friday to 6pm on Monday except
for rod fishing. This gave four fishing days each week.

The legal operating gears and fishing methods were drift nets, bag
nets, bend nets, lift nets, stake nets and rod fishing.

Drift netting was allowed between the base line and 12 nautical miles
and required a licence.

In_freshwater: Fishing season from 1 June until 1 September with several local
exceptions.

With a few exceptions, rod fishing was the only legal method.

THE MAIN NEW REGULATIONS EFFECTUATED FROM THE 1989 FISHING
SEASON ARE AS FOLLOWS:

In_the sea: A total ban of the drift net fishery, which landed about 50% of the
total nominal salmon catch in Norway in recent years.

Bend nets are banned in June, and can only operate two days a week,
from 6pm on Monday until 6pm on Wednesday. The legal fishing
season is from 1 July until 4 August. From the 1990 season it is
prohibited to use mono-filament in this type of gear.

Nets with a mesh size of 35mm or more intended for harvesting
“marine fish, have to be set three meters below the surface during the
salmon season. This applies to the recreational fishery only.
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In freshwater: The salmon fishing season is reduced by 14 days at the end of the
season.

In 74 water courses all salmon fishing is prohibited for a period of
up to five years.

Furthermore, there are also some restrictions on the use of fishing
tackle.

It is expected that these regulations will improve Atlantic salmon spawning escapement in
Norway and strengthen the natural stocks. We look upon these regulations as an important
measure to the conservation of the stock of Atlantic salmon in the future.
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EDINBURGH ANNEX 6

CNL(89)38
DRAFT DECISION OF THE COUNCIL TO REQUEST SCIENTIFIC
ADVICE FROM ICES
The Council decides to request the following scientific advice from ICES:
(1)  With respect to Atlantic salmon in each Commission area:

(@)  describe events of the 1989 fisheries with respect to gear, effort, composition
and origin of the catch.

(b)  estimate exploitation rates in home water and interception fisheries on stocks
occurring in the Commission area.

© continue the development of models to describe the fishing interactions and
stock dynamics in order to estimate the effects of management measures.

(d)  evaluate the effectiveness of new or proposed management measures for
home waters and interception fisheries on stocks occurring in the Commission
areas;

e) specify data deficiencies and research needs.

2) With respect to Atlantic salmon in the North-East Atlantic Commission area:

(a) with respect to the impact of aquaculture on wild salmon stocks, provide
quantitative estimates of the effect of escapees on the number of salmon in
the open ocean and home waters.
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NORTH ATLANTIC SALMON CONSERVATION ORGANIZATION

SIXTH ANNUAL MEETING OF THE NORTH-EAST ATLANTIC COMMISSION
13-16 JUNE 1989, EDINBURGH, UK

LIST OF NORTH-EAST ATLANTIC COMMISSION PAPERS

PAPER NO TITLE

NEA(89)1 Provisional Agenda

NEA(89)2 Draft Agenda

NEA(89)3 Communication from the Faroe Islands regarding the NEAC
Regulatory Measure

NEA(89)4 Communication from the EEC regarding the NEAC Regulatory
Measure

NEA(89)5 Clarification of a Communication from the Faroe Islands

NEA(89)6 PropoSal by the Chair for a Regulatory Measure for fishing of salmon
in the Faroe Islands for the calendar years 1990 and 1991

NEA(89)7 Agenda

NEA(89)8 Norwegian Statement for the North-East Atlantic Commission

NEA(89)9 Not issued

NEA(89)10 Draft Report of the Sixth Annual Meeting of the North-East Atlantic
Commission

NEA(89)11 Report of the Sixth Annual Meeting of the North-East Atlantic
Commission

CNL(89)10 Report of the ICES Advisory Committee on Fisheries Management

CNL(89)38 Draft decision of the Council to request scientific advice from ICES

NOTE: This list contains all papers submitted to the Commission prior to and

at the meeting. Some but not all of these papers are included in this
TEpOrt as annexes.
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WGC(89)4

REPORT OF THE SIXTH ANNUAL MEETING
OF THE WEST GREENLAND COMMISSION OF

THE NORTH ATLANTIC SALMON CONSERVATION ORGANIZATION

13-16 JUNE 1989, SHERATON HOTEL, EDINBURGH

OPENING OF THE MEETING

The Sixth Annual Meeting of the West Greenland Commission was opened
by the Chairman, Dr Wilfred Carter (Canada).

A list of participants is given in Annex 1.

ADOPTION OF THE AGENDA

The Commission adopted its agenda, WGC(89)3 (Annex 2).

NOMINATION OF A RAPPORTEUR

The Commission nominated Mr Gilbert Radonski (USA) as the Rapporteur
for the meeting.

REVIEW OF THE 1988 FISHERY AND ACFM REPORT FROM ICES

'OF SALMON STOCKS

The Chairman of the ACFM, Mr Bernard Vaske, presented the scientific
advice from ICES relevant to the West Greenland Commission, CNL(89)10,
(Annex 3) prepared in response to a request from the Commission at its Fifth
Annual Meeting. The representative of ICES drew the attention of the
Commission to two typographical errors in the ACFM report:

- (1)  Paragraph 2 on page 5 should read:
"This could be a result of the early opening date in Division
IF."

- (2)  Paragraph 2 on page 6 should read:
"The 43% and 57% proportions in 1988 correspond to catches
of 359t or 125,456 North American salmon and 534t or
168,762 salmon of European origin.

The Representative of Canada drew the attention of the Commission to two
typographical errors in the Report of the ICES North Atlantic Salmon
Working Group CNL(89)9: The first occurs on page 15, third paragraph,
second sentence. It should read,

- (1) Paragraph 3 on page 15 should read:
"Although some salmon (primarily European) are not
distinguishable directly by this method, the new analysis
indicated that acceptable (<6%) misclassification rates would
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43

5.1

52

6.2

occur using a relative likelihood model to assign specific
genotype combinations to one continent or another."

The second occurs on page 27 of the same document, second paragraph,
sentence 3. It should read,

- (2)  Paragraph 2 of page 27 should read:
"The landings of 1SW salmon (658t) in 1988 were 21% below the
1987 landings (833t), and only 3% above the previous 5 year mean
(6371)."

The fishery in 1988 opened on 1 August (Division 1F) and on 25 August
(Divisions 1A-1E) and ended on 4 December. The total catch was 893t
which corresponds to 820t with an opening date of 1 August. The
representative of Denmark (in respect of the Faroe Islands and Greenland)
described the new quota arrangements at West Greenland. During 1988
there was no free quota but individual boat quotas were allocated by the
municipalities according to previous average catches.  The fishery
organizations were not satisfied with this arrangement and it is not
anticipated that this will continue in future seasons. The Commission
expressed its gratitude to the representative of the ACFM for the answers
provided.

REGULATORY MEASURES

The representative of the EEC referred to the possible increase in discards
with individual boat quotas and the problem of overfishing with a free quota
and asked the representative of Denmark (in respect of the Faroe Islands and
Greenland) what measures would be taken to reduce overfishing of the quota
if there was a return to a free quota.

The representative of Denmark (in respect of the Faroe Islands and
Greenland) acknowledged that a combination of a boat quota and price
differences for different qualities of salmon could result in higher levels of
discards. However, if the Greenland authorities reinstated the free quota it
will be managed by allocating a buffer to be held in reserve for later in the
season to ensure that overfishing of the quota does not occur.

RECOMMENDATIONS TO THE COUNCIL ON SCIENTIFIC RESEARCH

The Commission reviewed and accepted the relevant section (Section 1) of
paper CNL(89)38 (Annex 4) and agreed to recommend it to the Council as
part of the annual request for scientific advice to ICES.

The Representative of the USA offered the following statement concurred
to by the other Parties:

NASCO agrees strongly with the research needs and recommendations listed
in the 1989 Working Group Report (89/ass:12) and suggests that these
receive high priority by the 1990 Atantic Salmon Working Group. In
particular NASCO emphasizes the need to produce the information needed

211




to refine the salmon run reconstruction models such as the tagging studies,
estimate of spawning stock numbers and the exploitation rates.

OTHER _BUSINESS

DATE AND PLACE OF NEXT MEETING

The Commission agreed to hold its next meeting during the Seventh Annual
Meeting of the Council, 12-15 June 1990 in Helsinki.

CONSIDERATION OF THE DRAFT REPORT OF THE MEETING

The Commission agreed the draft report of the meeting.

212




EDINBURGH
13 JUNE 1989

ANNEX 1

NORTH ATLANTIC SALMON CONSERVATION ORGANIZATION
SIXTH ANNUAL MEETING OF THE WEST GREENLAND COMMISSION
13-16 JUNE 1989, EDINBURGH, UK

LIST OF PARTICIPANTS

*  Denotes Head of Delegation

MEMBERS OF THE COMMISSION

CANADA

* MR WAYNE SHINNERS

DR GABY WARD

DR WILFRED CARTER

DR DAVID MEERBURG

MS EDITH DUSSAULT

MS LOUISE COTE

DR REX PORTER

MR D A MACLEAN

MR MALCOLM REDMOND

MR GLENN BLACKWOOD

Representative

Department of Fisheries and Oceans,
Ottawa, Ontario

Representative
Champlain College, Quebec

Representative
Atlantic Salmon Federation, St Andrews,
New Brunswick

Department of Fisheries and Oceans,
Ottawa, Ontario

Department of Fisheries and Oceans,
Ottawa, Ontario

Department of Fisheries and Oceans,
Ottawa, Ontario

Department of Fisheries and Oceans,
Ottawa, Ontario

Department of Fisheries, St John’s,
Newfoundland

Department of Natural Resources &
Energy, Fredericton, New Brunswick

Department of Fisheries, St John’s
Newfoundland




DENMARK (IN RESPECT OF THE FAROE ISLANDS AND GREENLAND)

*MR KJARTAN HOYDAL

MR SVEN ADSERSEN

MRS KIRSTEN TROLLE

MR JENS MOELLER-JENSEN

EEC

* MR HENRIK SCHMIEGELOW

MR ANDREW THOMSON

MR PAULINO PEREIRA

MR NICK BROWN

MR BOB WILLIAMSON

MR TED POTTER

DR DICK SHELTON

MR CHARLES R MCCALL

SA

*MR ALLEN PETERSON

DR FRANK CARLTON

215

Representative
Faroese Home Government, Torshavn,

Faroe Islands

Representative
Ministry of Foreign Affairs, Copenhagen

Representative
Greenland Home Rule Office, Copenhagen

Greenland Fisheries Research Institute,
Copenhagen

Representative
Fisheries Directorate-General, EEC

Commission, Brussels

Directorate-General for External Relations,
EEC Commission, Brussels

Council of the European Communities,
Brussels

Ministry of Agriculture, Fisheries and
Food, London

Department of Agriculture and Fisheries
for Scotland, Edinburgh

Ministry of Agriculture, Fisheries and
Food, Lowestoft

Department of Agriculture and Fisheries
for Scotland, Pitlochry

Ministry of Agriculture, Fisheries and
Food, London

Representative

. National Marine Fisheries Service, Woods

Hole, Mass

Representative
National  Coalition for  Marine
Conservation, Savannah, Georgia




DR VAUGHN ANTHONY

MR ARTHUR NEILL
MR R SEAMANS

MR ROBERT JONES

MR STETSON TINKHAM

DR JAMES WEAVER

MR GILBERT RADONSKI
MR HENRY LYMAN
MR JOHN PHILLIPS

MR JAMES MCCALLUM

OBSERVERS - PARTIES
ICELAND

*MR ARNI ISAKSSON

NORWAY

MRS ANNE CARINE TANUM

SWEDEN

MR KARL ERIK BERNTSSON

OBSERVERS - NON PARTIES

DR EMORY ANDERSON

216

National Marine Fisheries Service, Woods
Hole, Mass

National Marine Fisheries Service, Woods
Hole, Mass _
National Marine Fisheries Service,
Gloucester, Mass

Connecticut Bureau of Fisheries, Hartford,
Connecticut

Dept of State, Office of Fisheries Affairs,
Washington DC

US Fish and Wildlife Service, Newton
Corner, MA

Sport Fishing Institute, Washington DC
Atlantic Salmon Federation, Boston, MA
Atlantic Salmon Federation, Ipswich, MA

US House of Representatives, Washington
DC

Representative
Institute of Freshwater
Reykjavik

Fisheries,

Representative
Ministry of the Environment, Oslo

National Board of Fisheries, Goteborg

International Council for the Exploration
of the Sea, Copenhagen




DR RICHARD GRAINGER

MR BERNARD VASKE

SECRETARIAT

DR M L WINDSOR

DR P HUTCHINSON

217

Intemational Council for the Exploration
of the Sea, Copenhagen

Institut fur Hochseefisherei  und

Fischverarbeitung, German Democratic
Republic

Secretary

Assistant Secretary




JUNE 1989 | ANNEX 2
EDINBURGH

WGC(89)3
NORTH ATLANTIC SALMON CONSERVATION ORGANIZATION
SIXTH ANNUAL MEETING OF THE WEST GREENLAND COMMISSION

13-16 JUNE 1989
SHERATON HOTEL, EDINBURGH, UK

AGENDA

1. Opening of the meeting
2. Adoption of the agenda, WGC(89)2
3. Nomination of a rapporteur

4, Review of the 1988 fishery and ACFM report from ICES of salmon stocks

5. Regulatory measures

6. Recommendations to the Council on scientific research
7. Other business

8. Date and place of next meeting

9. Consideration of the draft report of the meeting.
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JUNE 1989 ANNEX 3
EDINBURGH

NORTH ATLANTIC SALMON CONSERVATION ORGANIZATION

COUNCIL

CNL(89)10

REPORT OF THE ICES ADVISORY COMMITTEE
ON FISHERIES MANAGEMENT (ACFM)

(SECTION 5-5.2)

(This paper makes reference to the report of the meeting of the ICES Working Group on
North Atlantic Salmon (Copenhagen, 15-22 March 1989). That report is not annexed here
but is available on request to the Secretariat).
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CNL(89)10
REPORT TO THE NORTH ATLANTIC SALMON CONSERVATION ORGANIZATION

5. QUESTIONS OF INTEREST TO THE WEST GREENLAND COMMISSION
OF NASCO

51 The Fisheries in 1988

The fishery at West Greenland is described below and descriptions of fisheries in
homewaters are given in Section 8.

5.1.1 Description of the fishery at West Greenland

In 1988, the fishery opened on 1 August in NAFO Division IF and on 25 August in
NAFO Divisions 1A to 1E and ended on 4 December. The nominal catch was 893t (Table
7). This corresponds to a catch of 820t if the entire fishery had opened on 1 August.

To prolong the season and allow for better organisations within the fish plants the TAC
was divided into individual "boat quotas” instead of the normal "free quota” and "small
boat quota”. This arrangement which allows each fisherman to fill his quota at his own
pace may have resulted in a higher discard rate if they selected for high quality (higher
priced) fish.

A comparison between the landings of second class salmon in different years in Divisions
1A-1C and Divisions 1E-1F shows that 2.91% of the landings in 1988 were second class
whereas for the years 1975 to 1988 it was 5.19% (SD 1.35%).

The geographical distribution of the fishery in 1988 (Table 8) differs at little from 1987,
the landings being lower in Divisions 1A and 1B, but higher in Division 1F. This could
be a result of the early opening date in Divisions 1C to 1E. It should be noted that
Division 1D, from which there are no samples, had a high catch.

Boats smaller than 30 feet took 723t or 81% of the catch compared to 77% in 1987.
The number of fixed gillnets being used is decreasing each year. Most of the salmon
were taken with driftnets with a target mesh size of 140mm stretched. On average, the
small boats used 44 (SD 29) driftnets per fishing day while the bigger boats used 92 (SD
28) compared to 40 and 99 nets respectively in 1987.

The high catches taken by small boats indicates that the salmon fishery took place in the
inshore area or very close to the coast.

Effort and catch information in 1988 was available from 47 logbooks out of a total of
350 distributed. These have not yet been fully analyzed but the CPUE appears to have
been the same as in 1987.
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5.1.2 Composition and origin of the catch for 1988

Using an improved discrimination function scale samples from commercial catches in 1988
indicated that the North American proportion was 48% (95% C.L = 38,59) and the
European proportion was 52% (95% C.L = 41,62)(Table 9).

An alternative estimate of the proportion of North American and European ongm samples
for the years 1982-1988 was derived by weighting NAFO Division samples by catch in
numbers. Pooled samples were applied to divisions with no samples. Results are presented
below:

Weighted by Percentage of all

catch in numbers samples combined

NA EU NA EU
Year % Wt % Wt % %
1982 57 43 62 38
1983 40 60 40 60
1984 54 46 50 50
1985 47 53 50 50
1986 59 537 41 423 57 43
1987 59 556 41 411 59 41
1988 43 359 57 534 48 52

The Working Group recommends that the method of allocating continental propomons by
weight and NAFO Divisions should be used in future.

The 43% and 57% proportions in 1988 comrespond to catches of 359t or 12,456 North
American salmon and 534t or 168,762 salmon of European salmon.

While the reporting of Carlin tags for 1988 is not yet complete, the USA reported 104
Maine origin tags recovered compared to 165 in 1987. Salmon landings were again
scanned in 1988 for adipose fin clips and coded-wire tags (CWTs) using procedures similar
to those in previous years and including the addition of a further sampling site at
Godhaven (Division 1A).

A total of 22,327 salmon (7.5% of the catch) was examined for adipose fin clips and
CWTs. The CWTs recovered in 1988 were apportioned as follows: 58 (53%) from USA,
23 (21%) from Canada, 17 (15%) from Ireland, 8 (7%) from England and Wales, 1 (1%)
from Scotland, and, new in 1988, from Iceland 3 (3%) (Table 11).

Proportionate contributions by various countries to the 1988 West Greenland harvest cannot
be determined due to differential survivals of stocks tagged, as well as the different
proportions of coded-wire tagged fish relative to total smolt production in each country.
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The Working Group considered estimates of the number of USA fish at West Greenland
based on the number of 1SW North American salmon of river age 1 in the fishery as
apportioned by the relative proportion of 1-year-old smolts produced by USA (637,536)
and Canadian (449,300) hatcheries in 1987 (the proportional harvest method). The estimate
of USA salmon harvested at Greenland in 1988 was 4,811 (Figure 7). ‘

An extension of this method based on the identification of North American 1SW salmon,
which migrated as 1-year-old fish was used. Identification was by a discriminant function
based on circuli spacing data of 1-year-old smolts produced by the various North American
hatcheries in 1987. The results are considered preliminary but gave estimates of USA
(Maine) and Canadian 1-year-old hatchery origin salmon as 5,087 and 4,516, respectively.

Three further stock identification techniques were considered:
- levels of mitochondrial DNA polymorphism within various salmon stocks and the
use of mtDNA as a genetic marker for distinguishing North American from

European stocks;

- the use of genetic protein variation of 8 loci to classify salmon to continent of
origin;

- use of otolith shapes to identify continent of origin;

Further studies on all three methods are required and further development is encouraged
by the Working Group.

5.1.3 Biological characteristics of the 1988 harvest

Biological characteristics (length, weight, and age) were recorded from samples of
commercial catches from NAFO Divisions 1A, 1B and 1D-1F. A summary of the data
divided into North American and European components based on the results of discriminant
analysis is presented in Table 12.

As previously observed, the North American 1SW salmon were significantly shorter and
lighter than their European counterparts, both overall and on a divisional basis. This was
confirmed by samples from coded wire-tagged salmon. The sea and river age composition
of samples is summarized in tables 13a, 13b and 14.

The mean smolt age of North American origin salmon at 3.04 was higher than in 1986
and 1987 (2.86 and 2.8 respectively). The mean for European salmon at 2.02 was about
the same.

The sea age composition in 1988 (Tables 13a and 13b) of 97.4% 1SW, 1.7% 2SW, and
0.9% previous spawners was similar to that found in 1987.

Based on the estimate that 43% of salmon by number in 1988 West Greenland catches
were of North American origin, the catch by age by continent of origin was as follows:
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Sea age | NA EU Total

1 121,442 165,724 287,166
2 2,509 2,194 ’ 4,703
PS 1,505 844 2,349
Total 125,456 ‘ 168,762 294,218

There was concern that sampling in 1988 was not as representative of the catch as in
recent years and caution was advised in the extrapolation of sampling data on continent
of origin, and biological characteristics of the catch outside the sampling period. It was
recommended that the sampling programme be redesigned, if similar management measures
(boat quota) are expected in 1989 and beyond.

5.1.4 Composition and origin of the catch for 1987 at West Greenland

Three methods were used to estimate contributions by USA to the West Greenland fishery:

- The harvest estimate for 1SW Maine-origin salmon using the Carlin tag method
was 2,152 in 1987, a 2% increase from 1986 (Tables 15, 16 and 17). Tag returns
suggest that the harvest occurred primarily in Divisions 1C and 1D, whereas in 1986
the largest tag returns (and harvest estimates) were from 1F, followed by 1D and
1C. ‘

- The harvest estimate for Maine-origin stocks using the CWT method was 5,593,
higher than the Carlin tag estimate of 2,152. The most likely explanation for the
differences lie with the assumed reporting rate (80%) and non-detection of Carlin
tags.

- The proportional method estimated the harvest of 1SW USA-origin salmon at West
Greenland in 1987 to be 6,006. These estimates of harvest are compared in Figure
7 along with similar estimates for other years. For all years presented in Figure 7,
the estimates of harvest of Maine-origin fish at West Greenland are much greater
than those made from the Carlin tag data.

5.1.5 Stock abundance and exploitation at West Greenland

In 1987 and 1988, the Working Group considered a model to estimate exploitation in the
West Greenland fishery based on virtual reconstruction of Maine stocks in both the
Canadian and West Greenland fisheries. These calculations assumed constant proportions
of the stock migrating to one fishery versus the other between years.

An analysis of the Carlin tag batch releases (12 per year) indicated that at least in some
years batches behave similarly between the Canadian and Greenland fisheries.
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Exploitation rates on 1SW Maine-origin salmon at both Canada and West Greenland were
estimated from Carlin tag harvest data, assuming that populations are available to one or
the other fishery, but not to both (Table 18). Estimated exploitation rates in West
Greenland and Canada are inversely related within a given year by virtue of the uncertainty
in the fraction of salmon returning from their respective fisheries (Figure 6). Until this
parameter can be estimated, it is not possible to ascertain the absolute magnitude of
exploitation in either fishery.

Two alternative hypotheses regarding the migration of Maine-origin salmon were
considered.

The first hypothesis assumed that exploitation rates in Canada were constant over the
period 1971-1986. This implies that the fraction of the stock migrating from West
Greenland varies each year and, therefore, the exploitation rate derived for West Greenland
is contingent upon the assumed level of exploitation in Canada and an annually varying
migration pattern. Results from these analyses suggested that exploitation had increased
in West Greenland since 1984. However, the model implied that the lowest possible
exploitation rates in Canada would have to be 57% which was not consistent with
experimental data.

The second hypothesis considered that the population in the Newfoundland-Labrador early
summer fishery (standard weeks 21-30) could migrate to the West Greenland summer
fishery (standard weeks 31-40) from which the survivors were again vulnerable to the
Newfoundland fall fishery (standard weeks 41-52). Analysis on this basis suggested that
exploitation at West Greenland in the past two years was between 50 and 70% but that
Canadian exploitation rates were less than 10%. This result also is not consistent with
experimental data.

Regardless of the assumptions, results suggest that since 1983 exploitation rates have
increased in West Greenland. Two of the assumptions imply that exploitation rates have
decreased in Canada over the period. There are, however, other explanations for the
trends, such as decreased reporting rates in Canada or increased reporting rates in West
Greenland.

5.2 Effectiveness of Management Measures in_the Fishery at West Greenland

Prior to 1984, the quota for the West Greenland salmon fishery was 1,190t (or its
equivalent adjusted for season opening date). Since 1984, the quota has been lower.

In order to assess the impact of the change in quota, data collected from the fishery since
1978 were analyzed to estimate the catch of North American and European salmon. In
investigating the periods prior to and subsequent to 1984 it was decided not to use the
years 1983 and 1984 when the catch did not reach the quota (Table 7). Significant
reductions have taken place in the total weight, lower by 22%, and in numbers, lower by
17% (Table 19). Total harvest in West Greenland averaged 304,000 fish during recent
years, which is about 61,000 fish less than when the quota was 1,190t.

The introduction of an individual boat quota in the West Greenland fishery had the effect
of extending the period of time over which the fishery took place. It was not possible to
conclude, however, if this changed the proportion of the continent of origin or the
exploitation rates in the fishery.
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JUNE 1989 ANNEX 4
EDINBURGH

CNL(89)38
DRAFT DECISION OF THE COUNCIL TO REQUEST SCIENTIFIC
ADVICE FROM ICES
The Council decides to request the following scientific advice from ICES:
(1)  With respect to Atlantic salmon in each Commission area:

(@)  describe events of the 1989 fisheries with respect to gear, effort, composition
and origin of the catch.

(b)  estimate exploitation rates in home water and interception fisheries on stocks
occurring in the Commission area.

(c) continue the development of models to describe the fishing interactions and
stock dynamics in order to estimate the effects of management measures.

(d) evaluate the effectiveness of new or proposed management measures for
home waters and interception fisheries on stocks occurring in the Commission
areas;

(e) specify data deficiencies and research needs.
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ANNEX 5

NORTH ATLANTIC SALMON CONSERVATION ORGANIZATION

SIXTH ANNUAL MEETING OF THE WEST GREENLAND COMMISSION

PAPER NO

WGC(89)1
WGC(89)2
WGC(89)3
WGC(89)4
WGC(89)5
WGC(89)6
WGC(89)7
CNL(89)10
CNL(89)38

NOTE:

13-16 JUNE 1989, EDINBURGH, UK

LIST OF WEST GREENLAND COMMISSION PAPERS

TITLE

Provisional Agenda

Draft Agenda

Agenda

Report of the West Greenland Comrhission

Not issued

Not issued

Draft Report of the West Greenland Commission
Scientific advice from ICES - Report of the ACFM

Draft Decision of the Council to request scientific advice from ICES

This list contains all papers submitted to the Commission prior to and at
the meeting. Some but not all of these papers are included in this report
as annexes.
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