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PREFACE

This work began as a federal initiative by the now-Department of Fisheries
and Oceans to provide insight to mixed stock fisheries for Atlantic salmon.
The Working Group used information bases and methodology available at the
time. Thus, the report must be viewed as a report of progress toward a goal
of reaching thorough understanding of Canada's Atlantic salmon resource.
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ABSTRACT

Pippy, J. [Chairman] 1982. Report of the Working Group on the Interception
of Mainland Salmon in Newfoundland. Can. MS Rep. Fish. Aquat. Sci.

1654: x + 196 p.

This report presents the findings of the Department of Fisheries and
Oceans Working Group established in 1975 to investigate the harvest of non-
Newfoundland and Labrador origin salmon in the Newfoundland and Labrador
commercial fisheries. The catches were assessed by week and Statistical Area.

The impact of seven options to reduce the harvest of non-Newfoundland-Labrdor

origin salmon is presented.

Key words: Atlantic salmon, commercial salmon fishery, salmon management,
interception

RESUME

Pippy, J. [Chairman] 1982. Report of the Working Group on the Interception
of Mainland Salmon in Newfoundland. Can. MS Rep. Fish. Aquat. Sci.

1654: x + 196 p.

Ce rapport presente les données de divers groupes de travail du ministere
des Peches et Océans, fondés en 1975, afin d'analyser la récolte de saumons
d'origine autre que celle des pécheries de Terre-Neuve et Labrador. Le prises
ont été evaluées par semaine et par région statistique: L'impact de sept

options pour la diminution des récoltes du saumons d'origine differente de

Terre-Neuve et Labrador est également presenté.



INTRODUCTION

This Working Group was established at the April 1975 meeting of the
Program Working Party on Atlantic Anadromous Fishes. Its prime objective was
to study Newfoundland's commercial salmon fishery with the intent of developing
a series of options, based solely on existing biological knowledge and fishing
patterns, which could be used to minimize Newfoundland's catch of Canadian
salmon of mainland origin. The options might be considered by senior management
as best available estimates to aid in selection of an approach to reduce the

harvest of non-Newfoundland-origin salmon in Newfoundland.

The Working Group held a total of 7 one-two day meetings between October 1975
and February 1978. At the first meeting, it was immediately obvious that many
difficulties lay ahead of the Group because results of tagging studies and
data on mainland salmon stocks, on Newfoundland's commercial fisheries, and on
the Newfoundland-origin salmon in these fisheries were not compiled in formats
suitable to the task. Also, many conceptual problems had to be solved because
a suitable model of the Newfoundland commercial salmon fishery had never been
developed. A general approach toward a model was set up during the first two
meetings and many refinements of different aspects of the model were subsequently

introduced.

During its deliberations, the Working Group discovered that large and
important data gaps existed in our knowledge of the salmon and the fisheries -
thus influencing progress with the assigned task. But, in the interest of
developing a complete model, and in the beljef that a model incorporating all
existing data (with assumptions made where necessary) was better than no

model, the Working Group completed its task.



A number of general regulatory approaches was considered, each of which
could potentially reduce harvesting of mainland-origin salmon in Newfoundland
(Table 1). Because it would be almost impossible to quantify the impact and
advisability of all or even a few of these approaches, and after having considered
the feasibility of implementation of each, a decision was made to assess that
approach which dealt with varying the length of the commercial salmon fishing

season (Table 1, Approach 3A).

Selection of this approach necessitated a breakdown of Newfoundland catch
statistics by week (Table 2) and hy Statistical Area. This selection utilized
available knowledge of the spatial and temporal distribution of mainland-origin
salmon stocks in each of the fishing areas, as well as information on sea
ages, sexual maturity, migration routes, swimming speeds and directions,

exploitation rates, mortality rates and a variety of other parameters.

This report outlines the major steps taken to develop a comprehensive
model of the fishery and an evaluation of the options examined to minimize

harvesting of mainland-origin salmon in Newfoundland's commercial fishery.

THE FISHERY

The average annual catch of Atjantic salmon in Newfoundland during the
1969-1975 period was estimated to be about 3.8 million pounds. Statistics
were available by month, except during 1974 and 1975 when weekly breakdowns of
catches were also available. In the absence of observations of the effect

upon fisheries of annual variations in oceanic distribution of ice along the



east coast (Appendix I), adjustments to the weekly distributions (of 1974 and
1975) were made so that catches during the early weeks of the fishery represented
that of an "average ice year". A portrayal of adjusted weekly catches during

an average year (based on 1969-1975 catches) of the commercial fishery was

thus compiled (Figure 1, Appendix II). These catches include estimates of

salmon sold locally (i.e., not to fish processing plants) as well as salmon

caught in non-salmon fishing gear (e.g., cod traps, herring nets, etc.).

ORIGIN OF SALMON IN THE FISHERY
General

Examination of past tagging studies showed clearly that salmon in the
Newfoundland commercial fisheries originated in rivers of Newfoundland and
Labrador (Murray, 1968; Pratt, Hare and Murphy, 1974), the Maritime Provinces
(Appendix III), Quebec (Appendix V) and Maine (Meister and Bond, 1975). The
Maine component in the fishery was apparently small and was not considered in
this study, However, it was recognized that action oriented toward mainland-origin

stocks in the fishery would also 1ikely affect Maine stocks.

The number of pounds of salmon from each of the contributing areas was
determined by a number of approaches, each depending upon the types of data

available. Two basic assumptions were made at this stage:



1. A1l salmon of Newfoundland-Labrador origin pass through

Newfoundland-Labrador fisheries, and

2. A1l salmon of non-Newfoundland origin do not necessarily

pass through the Newfoundland-Labrador fisheries.

Overall catches by weight

Estimated total weights of salmon originating in the Maritime Provinces
and Quebec (Appendix II) were based on numbers of tags recovered from the
Newfoundland and home water fisheries and on mean weights of fish in Newfoundland
coastal areas (1SW = 4.50 1bs; 2SW = 9.88 Tbs; 3SW = 16.95 1bs). Data from
the results of up to 6 years' (1968-1973) tagging of smolts were combined to
acquire workable numbers of tags. No adjustment for non-reporting of tags was
made for any fishery except in cases when complete counts of tagged and untagged
salmon were available from specific river systems (Appendix IX). Catches in
Area J were adjusted in the first five weeks (Sections 38 & 39, Appendix II).
The estimated weights of Quebec origin salmon* (Appendix V) were added to
those of the Maritimes (Appendix II) and this was subtracted from the average
catches of the Newfoundland-Labrador fishery for the years 1969-75 to derive
the Newfoundland-Labrador component. The final estimate of the composition of
the Newfoundland-Labrador commercial fishery as obtained by the above methods

was:

* Stocks from Anticosti, Lower North Shore, and the Angava areas were not

included in the Quebec estimates.



Area of origin

Newfoundland-Labrador fishery

Newfoundland & Labrador
Maritime Provinces
Quebec

Labrador fishery

Newfoundland & Labrador
Maritime Provinces
Quebec

Newfoundland fishery

Newfoundland & Labrador
Maritime Provinces
Quebec

Catch
(pounds)

2,870,000
418,000
517,000

3,805,000
1,236,000
28,000
46,000
1,310,000

1,634,000
390,000

470,000

2,494,000

Final

estimates

75.4%
11.0%
13.6%

100. 0%

100.0%

65.5%
15.6%
18.9%

100. 0%

Catch First
(pounds) estimates
2,983,000 78.4%
358,000 9.4%
447 000 11.6%
3,782,000 99. 4%
1,195,000 91.2%
31,000 2.4%
62,000 4.7%
1,288,000 98.3
1,823,000 73.1%
322,000 12.9%
264,000 10.6%
2,409,000 96.6%

In the absence of suitable tagging data for Newfoundland-Labrador stocks,

an independent estimate of the number of pounds of Newfoundland-origin salmon

in the fishery was derived (Appendix IV) through analysis of (a) smolt production

figures coupled with natural and fishing mortality at sea (Appendix VII), and

(b) angling data from the recreational fisheries coupled with estimates of

natural and fishing mortalities (Appendix VIII).

These independent estimates

of the proportions of Newfoundland-Labrador origin salmon in the catches are

presented in the above text-table and in support of the final estimates used.

The first estimates of the catch of Maritimes and Quebec origin salmon in the

fishery were based on tag returns as in the final estimates, but no adjustments

were made for the impacts of seasonal ice conditions or non-reporting of tags

in Area J.



Catches by Area

Data from the Maritimes and Quebec tagging experiments indicated that
salmon stocks from the mainland had uneven spatial and temporal distribution
in the various commercial fishing areas. Therefore, the tagging data were
broken down by Area and the number of pounds caught in each of the Statistical
Areas A-0 was estimated (Appendix X). Those pounds of salmon not accounted
for by the estimated Maritimes and Quebec components were assumed to be of
Newfoundland-Labrador origin (see final estimates in text table above, Appendix

IX, and Fig. 2(a), (b) and (c).

Results of these analyses indicated that relatively few pounds of mainland-
origin salmon were taken in some Areas (for example, those Areas on the west
coast of the is]ahd). In other Areas proportions of mainland-origin salmon
varied between 6 and 51%. Areas C and E were found to have the highest proportions

of mainland-origin salmon; 51% and 48% respectively (Fig. 2).

Catches by week

Further analysis of the tagging data provided an estimate of the pounds
of Maritimes and Quebec-origin salmon taken during each week of the season in
each of the Statistical Areas (Appendix IX, X and XI). These analyses revealed
that salmon from a given river system or area were not distributed evenly
throughout the fishing season in any given Statistical Area. In some weeks,
relatively high proportions of salmon from a given area or system were present

in a fishery.



GENERAL BIOLOGICAL CONSIDERATIONS

It was realized that elimination of a fishery for a given week would not
necessarily ensure that fish thus released would reach their river of origin.

A number of basic questions had to be considered:

1. If a given fish was not caught in a Statistical Area during a particular
week, was there sufficient time for it to swim from that Area to its
river or area of origin prior to time of spawning during the current
year? Would it remain at sea for another year(s) before possibly
returning to the Newfoundland fishery area en route to its spawning
grounds? This question implied that the migration patterns and

swimming speed of the fish had to be considered.

2. What are the exploitation rates on the stocks present in
the various Statistical Areas and how will component stocks be

affected by modifications in these rates?
3. What proportion of the salmon not caught in one Area (as a result
of fishing restrictions) will escape fisheries in other Areas and

survive to spawn in the same year?

Migration patterns

Detailed examinations of marine and freshwater tagging experiments suggested
highly complex migration patterns for the different stocks of salmon in Newfoundland's

coastal fishing areas. It might have been speculated that the bulk of the



salmon approached the coast at a certain place and moved en masse along the
coast toward their rivers of origin. While such directional movement may

exist for individual fish which are destined to spawn in that particular year,
there is 1ittle evidence that salmon follow this "coasting" pattern en masse.
Evidence was found that salmon from specific areas (in Quebec) tend to approach
particular parts of the coast and migrate as rather loose groups but there was
insufficient evidence available to test whether this migratory pattern existed

for salmon from all areas.

Available tagging data indicate both a general clockwise and some counter-
clockwise movement along the island's coast, as well as both an inshore migration
for some groups of salmon (presumably toward their rivers to spawn or to
coastal feeding areas) and suggests an offshore migration for other groups

(into the Labrador Sea) (Fig. 3).

Swimming speed

Analysis of results of marine tagging experiments led to acceptance of an
estimated average swimming speed of 20 miles per day Appendix XII. This
estimate was used to decide if fish in a given coastal area had sufficient
time to migrate back to their rivers of origin prior to end of normal upstream
spawning migration in that year. If so, such fish were assumed to be maturing
and migrating home; 1if not, they were assumed to be on a feeding migration
which would take them through at least part of the current year's fishing, out
into the Labrador Sea, and possibly to Greenland before returning to the

Newfoundland fishing area or home waters (as larger fish) (Fig. 4).



Marine life patterns

In addition to migration patterns and swimming speeds, general marine
1ife history was considered for component river stocks. Some stocks were
relatively simple because most salmon returned to the rivers as grilse.
Others had Targe components which returned as 2-sea-winter salmon and which
could possibly have been through Newfoundland's coastal fishing areas during
zero, one or two seasons and through the West Greenland fishing area once.
Salmon stocks which return to spawn after 3 winters at sea have an even more
complex pattern. The variety of marine life patterns (Fig. 4) coupled with
associated differences in fishing mortality, natural mortality, and the continuous
growth of the salmon at sea greatly complicated determinations of effects of
fishing closures on given stocks of fish and on the resultant effect of fishing
‘restrictions on the fisheries. Neverthé]ess, numerous calculations based-on
these possibilities were performed on specific stocks of salmon from both the
Maritimes and Quebec, and a method to accommodate these complications and

their effects on different stocks of salmon was agreed upon (Appendix IX).

DEVELOPMENT OF REGULATORY OPTIONS

Only after each of the above factors was taken into account was it feasible
to determine the effects of specific weekly closures on component stocks 1in
the coastal fishery. A number of possible regulatory options were considered
(Table 3), each of which affected different component stocks in different
ways, i.e., while one option favours a number of Quebec-origin salmon stocks,
another favours specific Maritimes-origin salmon stocks to a greater extent.

It was decided to assess the merits of each option separately.
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In considering each option, the Group had to take into account that
implementation of an option would alter the fishing pattern in the fishery and
thus alter fishing mortality. Thus, effects were determined for the period
after implementation of fishing restrictions rather than during the initial

(1st three years) of implementation.

The Group recognized that some salmon released from the fishery which
were not destined to spawn in that year would die from natural mortality and
others could return to the Newfoundland fishery in the following year. Those
fish which survived the additional year at sea would increase in weight and
thereby contribute more individually to the fishery in the second (or third)
year at sea, thereby often negating the effect of natural mortality. This
compensating effect was the case for many salmon of mainland-origin, and, it
was determined in most, but not a]],,of the options that the gain in weight of
Maritimes and Quebec-origin salmon released toward the mainland exceeded the
reduction of the Maritimes and Quebec-origin salmon from Newfoundland's commercial

fishery (Appendix XIII and XIV).

The Group also recognized that a portion of Newfoundland-origin salmon
released in any given Area by any of the options would be caught later in
other areas; the remainder could enter their rivers of origin. The estimate
of the proportion of Newfoundland-origin salmon escaping the fisheries to
enter. these rivers js highly subjective because of the almost complete lack of
data on movements, timing, and mixtures of Newfoundland-origin salmon in the
Newfoundland fisheries. Nevertheless, estimates were developed of the number
of Newfoundland-origin salmon which may escape the traditional commercial

fisheries as a result of implementation of any particular option. Some of
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these would be harvested in the recreational fisheries, some could fill spawner
deficits, while the remainder would be available for commercial harvest in or

near the river system (Appendix XV).

Finally, estimates were made of the total weight and number of salmon
from all areas of origin to be deducted from the Newfoundland commercial
fishery assuming no re-deployment of fishing effort, and of the specific
weight and number of salmon potentially returning to the mainland (Appendices
IX, XIII and XIV) or to Newfoundland-Labrador rivers (Appendix XV) should any
of the options be implemented. The Group did not consider how or where these

returning salmon would be harvested.

CONCLUSIONS

Summaries of the estimated losses to the Newfoundland commercial fisheries
under present harvesting regimes and gains to Maritimes and Quebec areas
resulting from the imposition of each of the regulatory options considered are
presented in Appendices XIII, XIV and XV. Also, graphic representations of
the number of pounds and weeks affected in each of six options dealing with
season adjustments are presented in Fig. 5-10. The reader should note that the
weight of catch indicated as "affected" in these figures does not reflect an
estimated "reduction" in catch in any particular Area. This fact is because
fish released from one Area, as a result of fishing closure, may migrate to
other Areas and be caught there. For example, about 40,000 pounds of salmon
in Area C are affected in Week 6 of Option 1B, but many of these salmon will

migrate into Area D and be harvested in Week 7. Similarly, catches in most
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Areas from Week 7 onwards would be greater than those indicated in Fig. 1. In
this way, implementation of any of the options would change the distribution

of the catch in the fishery from that indicated in Fig. 1-2c.

Pounds and numbers of salmon estimated to be reallocated to different
fisheries as a result of full implementation of each of the options are presented
in Tables 4-10. A number of important considerations should be kept in mind

when examining these tables:

1. "Salmon to Maritimes" indicate Maritimes-origin salmon released from the
Newfoundland commercial fisheries which will be available for either

harvest or rebuilding of stocks in the Maritime Provinces.

2. "Salmon toward Quebec" indicate Quebec-origin salmon released from the
Newfoundland commercial fisheries and which are en route to rivers in
Quebec. Some of these may be caught in the mixed stock fisheries in
New Brunswick or P.E.I. while others may avoid those fishing areas.
Those not harvested in New Brunswick or P.E.I. would be available for

harvest or rebuilding of stocks in Quebec.

3. "Salmon to Newfoundland sport fishery" is an estimate of those salmon
released from the Newfoundland commercial fishery and later caught in
Newfoundland's sport fishery. 1In developing this estimate it was assumed
that angling effort would not increase after implementation of changes in
the commercial fishery. However, it was suspected that angling effort
would indeed increase, but estimates of the magnitude of the increase

could not be made.
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4, "Salmon available for a modified Newfoundland commercial fishery" are
those salmon estimated to be released from the traditional commercial
fisheries by the implementation of any particular option. The estimates
do not include those salmon which would be caught in the Newfoundland
sport fishery. Although knowledge is available on the location of salmon
rivers, the identity of particular rivers to which particular released
fish are headed is not known. Thus, it is not now possible to recommend
in more than general detail how to achieve the harvest of these salmon,
although some adjustment to commercial fisheries is technically possible.
Fishing plants for the harvest of these fish in their home river estuaries
will therefore have to be developed in time as biologists are able to
assess the impacts of regulatory changes on each stock having recreational

harvest capability.

In Table 11, the increases of mainland-origin fish in mainland fisheries
(or conservation programs) are related to reductions of salmon catches in the
Newfoundland commercial fishery. The weight gain to loss ratio varied from
1:1.7 to 1:2.2; the former means that for every 1.7 pounds of salmon reduced
from the Newfoundland commercial fishery, 1 pound reaches mainland fisheries
or conservation programs. Similarly, with respect to numbpers of salmon, the
ratio varied from 1:2.5 to 1:3.4. These ratios represent overall averages and

are not necessarily applicable to any given stock of salmon (see Appendix XII).

An alternative way of presenting the impacts of the various options is to
assume that all salmon affected by new regulatory options are caught elsewhere

and then compare total yields to all potential fisheries. As indicated earlier,
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the effects of natural mortality between the Newfoundland fishery and home

waters is often negated by weight gain during the same period. The ratio of

the total weight gain to all potential fisheries to the total loss to Newfoundland's
commercial fishery was about 1:1 for all options, although the latter fishery

can be modified to capture only a portion of the Newfoundland salmon released

by these options. With respect to numbers of salmon, when a growth factor is

not included in the calculations, all total gain ratios were less than 1: 1.

These ratios would be reduced by the ability to harvest only a portion of

these Newfoundland origin salmon.

The seven options were ranked according to several different objectives,
or scenarios (Table 12) and the rank order did not change drastically when

numbers rather than weight of salmon were considered.

The reader should note that the timing of migraton of salmon in the
Newfoundland fishery varies from year to year and that the weekly catch distribution
outlined in Figure 1 is an average situation. In fact, it is unlikely that
any given year would have fisheries exactly like those of Figure 1. Thus,
implementation of any one of the options would have effects which varied from
year to year; illustration of the weeks affected for each of these options in

1975 is presented in Figures 11-16.

The estimated impacts shown here are applicable only after three years of
full implementation of each of the options. This is because not all fish
released from Newfoundland's commercial fishery, as a result of a first year
of implementation, are lost to that fishery. Some fish will remain at sea and

survive to enter the fishing area the next year. Similarly, of these fish
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which enter the fishing area a second time, some may survive into a third

5eason.

In addition to the above, there are two important factors which significantly
affect application of the conclusions of this report. The first is that in
the calculations of the effects of the options it was assumed that all salmon
harvested were harvested in licensed salmon gear. Future incorporation of
reliable data on catches of salmon in non-salmon gear may be complicated by
the anticipated continuing reduction of salmon by-catches in non-salmon gear.
The second, and more important, factor is the assumption that the numbers of
commercial fishing licenses would remain constant. New effort figures available

on an Area by Area basis will require adjustment of the impacts of the options.

FUTURE RESEARCH REQUIREMENTS

Evaluation of each of the options were based on available data and the
best estimates or "quesstimates" of important parameters; thus confidence
1imits could not be calculated around the results. Future similar analyses

will require extensive research in the following areas.

1.  The use of salmon scale characteristics as a means of directly determining

the proportions of salmon of different areas of Canada.

2. The use of biochemical analysis as a means of directly determining the

proportions of salmon destined to spawn in a given year.
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11.

12.

13.

14.

16
Stock composition in each Statistical Area on a week-by-week basis.

Annual variations in migratory patterns of stocks contributing to each

Statistical Area.

Marine survival rates.

Rates of non-catch fishing mortality.

Fishing mortality rates.

Stock assessments on individual stocks to enable discrete stock harvesting.
Causes of annual variations in fishing pattern§ in the Statistical Areas.
Effects of varying catches at West Greenland.

Spatial and temporal variations in freshwater production rates.

Effects of varying ice conditions on salmon migratory patterns and fisheries.
Mesh selectivity factors.

Maturity of salmon at sea.
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NOTE: Location of Detajled Proceedings of Sessions

A copy of the minutes, discussion, documents, handouts, and miscellaneous
notes relating to the proceedings of the delibertiions of the Working Group
have been deposited in The Regional Library, Department of Fisheries and

Oceans, St. John's, Newfoundland.
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salmon.
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during a "typical" fishing season.
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Figure 3. Movements of salmon in Newfoundland's coastal waters. This
map does not show the main migration routes of specific stocks
of salmon in these waters but rather a combination of many
different migratory patterns. Movements of kelts, particularly
along the west coast, are not necessarily depicted.
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various fisheries (GLD = West Greenland fishery, NFLD = Newfoundland commercial fishery,
HOME represents the area in which the river or origin is located; solid lines represent

postulations supported by tagging studies, dotted 1ines represent postulations considered
likely by the Working Group.
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Fisheries and weeks that will be affected if Option Q is
implemented. It should be noted that some salmon released
during tne restricted periods (shaded areas) would be taken
later in the fishery, either in the same or other areas.
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Figure 11l.

Fisheries and weeks that would have been affected in 1975 had option 1B been
implemented in that year. It should be noted that some salmon released during
the restricted periods (shaded areas) would have been taken later in the
fishery, either in the same or other areas.
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Fisheries and weeks that would have been affected in 1975 had option 2A been
implemented in that year. It should be noted that some salmon released during
the restricted periods (shaded areas) would have been taken later in the
fishery, either in the same or other areas.
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Fisheries and weeks that would have been affected in 1975 had option 28 been
implemented in that year. It should be noted that some salmon released during
the restricted periods (shaded areas) would have been taken later in the
fishery, either in the same or other areas.
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Fisheries and weeks that would have been affected in 1975 had option 3A been
implemented in that year. It should be noted that some salmon released during
the restricted periods (shaded areas) would have been taken later in the
fishery, either in the same or other areas.
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Fisheries and weeks that would have been affected in 1975 had option 3B been
implemented in that year. It should be noted that some salmon released during
the restricted periods (shaded areas) would have been taken later in the
fishery, either in the same or other areas.
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Figure 16.

Fisheries and weeks that would have been affected in 1975 had option Q been
implemented in that year. It should be noted that some salmon released during
the restricted periods (shaded areas) would have been taken later in the
fishery, either in the same or other areas.



Table 1. Possible regulatory approaches toward solving the problem of the
harvesting of mainland origin salmon in the Newfoundland fishery.
(The Working Group decided to develop approach number 3 and
accordingly, developed a set of regulatory options, Table 2).

37

~ “

1. Stop Newfoundland fishery.

2. Do nothing.

3. A.

tee

Seasonal adjustment of fishing period:
a) delay opening;

) early closure;

) shorter fishing week;

) moving time closure;

) fixed time closure;

lexible adjustment*of fishing period:
) delay opening;

) early closure;

) shorter fishing week;

) moving time closure;

) fixed time closore;

4. Effort (by Area):

a) number of fishermen;
b} fathomage limitation per berth;
¢) limitation of number of berths;
d) mesh size limitations; g
e) fishing methods (off-shore nets?);
f) fishing berth location {estuarial fishary?);
g) number of toats licenced;
5. Quota
a) total;
b) by area;
¢) by licence;

6. Key Area restrictions.

*This adjustment would involve changing the fishing patterns to

compensate for expected variations in such factors as ice conditions,

timing of runs, and migration patterns.
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Table 2. Week and week numbers referred to in text, tables, and figures.

Week Date
1 May 12 - 18
2 May 19 - 25
3 May 26 - June 1
4 dJune 2 - 8
5 June 9 - 15
6 June 16 - 22 .
7 June 23 - 29
8 June 30 - July 6
g July 7 - 13
10 July 14 - 20
11 July 21 - 27
12 - July 28 - Aug 3
13 Aug 4 - 10
14 Aug 11 - 17
15 Aug 18 - 24
16 Aug 25 - 31
17 Sept 1 -7
18 Sept 8 - 14
19 Sept 15 - 21
20 Sept 22 - 28
21 Sept 29 - Qct 5
22 Qct 6 - 12
23 Oct 13 - 19
24 Oct 20 - 26
25 Oct 27 - Nov 2
25 Nov 3 - 9
27 ‘ Nov 10 - 16
28 Nov 17 - 23
29 Nov 24 - 30
30 Dec 1 - 7
31 " Dec 8 - 14
32 Dec 15 - 21
33 o Dec 22 - 28

34 ' Dec 29 - 31
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Table 3. Regulatory options considered by the Working Group. Area letters
refer to Fisheries Statistical Areas (see Figure 1).

Option 1:

A. Conduct fishery only in or near estuaries, subject to possible season
adjustments to ensure mainland escapements.
B. Season adjustments including:
(a) Closure on August 31 (week 16);
(b) In-season closure in Areas A and B from June 16
to July 13 (weeks 6-9);
(c) Delayed season opening in Areas C-F until after
June 22 (week 6);
(d) In-season closure in Areas H and J from June 9
to June 29 (weeks 5-7).

Option 2: With season closure after August 31 (week 16):

A. (a) Delayed opening in Areas A-J until after June 22
(week 6)
B. (a) Deiayed opening in Areas A- Fountil after June 22
(week 6);
(b) In-season closure in Areas H and J from June 11
to June 30 (weeks 5-7).

Option 3: With season closure after Aﬁgust 31 (week 16):

A. (a) Delayed opening in Areas A-J until after June 15(week 5);
B. (a) Delayed opening in Areas A-F until after June 15{(week 5);
(b) In-season closure in Areas H and J from June 9 to June 29(weeks 5-7);

Option Q: Season adjustments including:

A. (a) Closure in Area 0 atter August 10 (week 13);

(b) Closure in Area A after July 27 (week 11);

(c) Delayed opening in Area B until after June 15 (week 5)

and closure after August 10 (week 13);

) Delayed opening in Area C until after June 22 (week 6);
) Delayed opening in Area D until after June 15 (week 5);
) Delayed opening 4in Areas E amd F until after June 1 (week
g.Delayed opening in Aréa H until atter June 8 (week 4)(

Delayed opening in Arcas [ and J until after June 15 (week 5).
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Table 4.
OPTION 1A
POUNDS
GAINS
Salmon £0 Maritimes. . .o i it s s e e ean e 500,000
Salmon toward Quebec ..,.....................,. 533,000
Subtotal ..o in i e 1,033,000
Salmon to Nfid. Sport Fishery.,..... e ve... N/A
Subtotal et et N/A

Salmon available for modified Nfld. commercial
‘ fishery*.... N/A

LOSSES

(From Hfld. commercial fishery) -

Maritime origin salmon......... covveevenn. veaeas 422,000
Quebec origin salmon.........ooeiiviiiann. ye-... 527,000

NFfld. origin salmon.....c.oeiininennnernnns ver. N/A

Totaleeeennennn. e N/A
NUMBERS
GAINS

Salmon to MaritimesS. v eeee e eeeenennennnnnneens 54,000
Salmon toward Quebec .........eeueren... vereenn 46,000
CSUBOtAT . e et , 100,000

Salmon to Nfld. Sport Fishery.......vevevnnnn. N/A

SUDEOLAT L ottt e e N/A

Salmon available for modified Nfld. commercial
fishery*.... N/A
Total ...... e N/A

LOSSES

(From Nfld. commercial fishery)

Maritime origin salmon. . v e eerreeeinoeennnonen 60,000

Quebec origin salmoN. o ue e reniieneraeeannnnnn . 55,000

Nfid. origin salmon......... e evv., N/A
Total........ veeeeaes cesanan N/A

*Rivers to which salmon will go are not identified, all salmon

potentially available for river harvest are also considered losses

until suitable management programs and harvesting strategies can be - developed.
Such programs and strateaies will be practically impossible to implement

in many relatively small tut yet important river systems where overexploitation
could most Tikely occur.




Table 5.

POUNDS
GAINS
Salmon
Salmon
Salmon

Salmon

LOSSES
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OPTION 1B
L0 Maritimes . . ittt et it anenee s 239,000
toward Quebec ... . ... ... ...........,...,. 268,000
Subtotal.. .. i i, e 507,000
to Nfid. Sport Fishery.....,. pee e s.... 98,000
SUbtotal ..ttt i et e 605,000

available for modified Nfld. commercial
- - fishery*.... 4€3,000

Total veveeernes s et evease s ase 1’088a000

(From Hfld. commercial fishery)

Maritime origin salmon........veviiineneennn... 204,000
Quebec origin salmon.....ooveiieeennnnn... ,..... 262,000
Nfld. origin salmon......ceieiiinnennnennnnn .... 580,000
Total.eeevenven.n. Ceeeneann , 1,046,000
NUMBERS
GAINS
Salmon to Maritimes. ..veeeoeeeeeeereennnnaaaa.. 25,000
Salmon toward QUEDEeC au...eveeeeennn... cere... 24,000
YT ] s o o= AR . 49,000
Salmon to Nfld. Sport FiShery.......ee.eeevon.. 19,000
SUDEOEAT e ettt et e 68,000
‘Salmon available for modified Nfld. commercial

LOSSES

fishery*.... 93,000

(From Nfld. commercial fishery)

Maritime origin salmonm....vee e iiiernennnennn, 28,000
Quebec origin salmon...cueeeiiierneneennnnnn 27,000
NFTd. origin Salmon. . vueue e iiirineneenennnans ., 112,000

Total........ Ceeesart

*Rivers to which salmon will ¢o are not identified, all salmon
potentially available for river harvest are also considered losses

until suitable

management programs and harvesting strategies Can be

developed. Such programs and strategies will be practically impossible
to implement in many relatively small but yet important river systems
where overexploitation could most likely occur.



Table 6. 42

OPTION 2A
POUNDS
GAINS
Salmon L0 Maritimes. ..o it seoeneeeoennnnns 225,000
Salmon toward Quebec ... ..................... ,. 307,000
Subtotal.. oo eve i e reae e 532,000
Salmon to Nfic. Sport Fishery....... ho e teean 88,000
Subtotal .. vt e e e it a e aes e 620,000
Salmon available for modified Nfld. commercial
© fishery*.... 429,000
o} oF- 1 A 1,049,000
LOSSES

(From ilf1d. commercial fishery)

Maritime origin salmon........ civvvennn.. vesev. 219,000

Quebec origin salmon........c.ovvuivnnnn.. yeee.. 307,000

Nfld. origin salmon.....veeiiernneinennnnnn. ve.. 517,000

Total....ooivun... et 1,043,000
NUMBERS
GAINS

Salmon £0 Maritimes. cveee i ineeinnerennnenens 24,000

Salmon toward Quebec ...... et aet e v 29,000
YT oo o= S . 53,000

Salmon to Nfid. Sport Fishery.........c.cvvuinn. 17,000
Subtotal ..t i i i e, 70,000

Salmon available for modified Nfld. commercial
fishery*.... 83,000

LOSSES

(From Nfld. commercial fishery)

Maritime origin salmon........ovieiiniinnneennn. 256,000 °
Quebec origin salmon........... e ereceeeiaena 31,000
NFTd. origin salmon......evereinernnnennnnns .., 100,000

’ Total e ieeiie et ciineanss . 156,000

*Rivers to which salmon will ¢o are not identified, all salmon
potentially available for river harvest are also considered losses
until suitable management programs and harvesting sirategies can De
developed. Such programs and strategies will be practically impossible
to implement in many relatively small but yet important river systems
where overexploitation could most likely occur.
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Table 7.
OPTION 2B
20UNDS
GAINS
- Salmon t0 Maritimes .. e e ee e e eeeann e 190,000
Salmon toward Quebec .., ..................... .. 220,000
Subtotal..evee i iinninnnn... veren..... 410,000
Salmon to Nflc. Sport Fishery....... e ..... 87,000
SUBEOLAT ottt e et 897,000
Salmon available for modified Nfld. commercial
* fishery*.... 421,000
TOEAT v eteteieeinireiiinanenes 918,000
LOSSES
(From ilf1d. commercial fishery)
Maritime origin salmon......cueveevunenenn, c.r... 183,000
Quebec origin salmon......covveivnnnivnnn. yeee.. 219,000
Nfld. origin salmon......ccvirinnunennnnnn. .... 508,000
Total.veevnunounn. e 910,000
NUMBERS
GAINS
SaTmon 0 MAaritimesS. v eee ittt it ineiannnnnns 21,000
Salmon toward Quebec ...... n e, ve... 21,000
SUDTOTAT et ittt i i . 42,000
Salmon to N¥ld. Sport Fishery.......veeeeennn.. 17,000
SUDLOtATl ..t i e, 59,000
Salmon available for modified Nfld. commercial A
fishery*..., €1,000
Total wierviieiiieiienseeens 140,000
LOSSES
(From Nfld. commercial fishery)
Maritime origin SalmoN. .. ue s et eeeneneeennennn. 22,000
Quebec origin salmon. .. uee e iierinenenennnna, 22,000
NFTd. 0rigin Salmon. . ie e it iiiiie i iieeananns 98,000
Tota] ................ . * L] 142 9000

*Rivers to which salmon will co are not identified, all salmon

potentially available for river harvest are also considered losses
until suitable management programs and harvesting strategies can De

developed. Such programs and strategies will be practically impossible
to implement in many relatively small but yet important river systems
where overexploitation could most likely occur.
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OPTION 3A
POUNDS
GAINS

Salmon t0 MaritimesS . e e e e e e eeennnnn 164,000

Salmon toward Quebec ................ e .. 257,000
Subtotal.ve v iee i e 421,000

Salmon to Nflc. Sport Fishery....... e v 54,000
SUDEOTAT vt ettt i e et e 475,000

Salmon available for modified Nfld. commercial
© fishery*,... 269,000

oooooooooooooooooooooooo

LOSSES

(From ilf1d. commercial fishery)

Maritime origin salmon.. ... oot iiiiniennesans 165,000
Quebec origin salmon........c.ceviuninvnnn.. ve.... 257,000
Nfld. origin salmon.......coveerieninnennnnns c... 323,000
Total.vveerennonn. e 745,000
NUMBERS
GAINS
Salmon 0 MaritimesS. e eee e iiii e ernenrennnsn 18,000
Salmon toward Quebec ...... e reaeaeneas e 24,000
RYT15 R+ 5 - ¥ [ . 42,000
Salmon to Nfld. Sport Fishery....ee.eeeeeennenn. 10,000
P15} 0B - ¥ A .. 52,000

Salmon available for modified Nfld. commercial
fishery*.... 52,000
Total vrernnn e ennenoencenn 104,000

LOSSES

(From Nfld. commercial fishery)

Maritime origin salmon..........oiiiiiiininnnns, 18,000

QuebeC Origin SATMON. . n e et e e e e etvanns 25,000

Nfld. origin salmon...ueeeeererereneennnnn. ..., 063,000
Total........ e . v.. 106,000

*Rivers to which salmon will co are not identified, all salmon
potentially available for river harvest are also considered losses
until suitable management programs and harvesting sfratégies can De
developed. Such programs and strategies will be practically impossible
to implement in many relatively small but yet important river systems
where overexploitation could most likely occur.
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Table 9.
OPTION 3B
20UNDS
GAINS
Salmon to Maritimes. ... oeereeeoenonuneunae .. 143,000
Salmon toward Quebec .. ............. Cereae ,. 190,000
Subtotal..eene .. et 333,000
Salmon to Nflc. Sport Fishery....... e 67,000
Subtotal .o v i e 400,000
Salmen available for modified Nflid. commercial
© fishery*,... 726,000
B0} o< B
LOSSES
(From ilfl1d. commercial fishery)
Maritime origin salmon.........cvvvivnennn. ces... 142,000
Quebec origin Salmon. ....cuveeeeeenanunnn. beee.. 189,000
NETd. Origin SalmON. ... ee e inrnneeennns vee. 394,000
Total.eeneevnnnn. fee e e 725,000
NUMBERS
GAINS
SATmONn 0 Maritimes. vt ee e eenereeennannnns 16,000
Salmon toward Quebec ...... e ioe e v 18,000
Y P10 o ] - 8 N . 34,000
Salmon to Nfld. Sport Fishery.......eeeeeenens. 17,000
0o} o B o N A 51,000

Salmon available for modified Nfld. commercial _
fishery*.... 63,000

LOSSES

(From Nfld. commercial fishery)

Maritime origin salmon. . ..ouein v ieennnnen, 16,000
Quebec origin salmonN. ..ttt ie e aensnnnnn 19,000
NFTd. origin- Salmon.. .. ie ittt eeennnnnn - 81,000
Total.e e iniviiii e icirenns 116,000

*Rivers to which salmon will ¢o are not identified, all salmon
potentially available for river harvest are also considered losses
until suitable management programs and harvesting strategies can be
developed. Such programs and strategies will be practically impossible
to implement in many relatively small but yet important river systems
where overexploitation could most likely occur.
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OPTION Q
POUNDS
GAINS

Salmon 0 Maritimes . oot et tseeieeneannn 164,000

Salmon toward Quebec ................ e .. 271,000
SUbtotal . vuve i e 435,000

Salmon to Nflc. Sport Fishery....... e e 45,000
Subtotal .. it e S eie e 481,000

Salmon available for modified Nfld. commercial
* fishery*.... 272,000
TOtAT v erenrrevennnnnnnsennsnn 753,000

LOSSES

(From ilf1d. commercial fishery)

Maritime origin salmon......eeveenvunennn. veses. 161,000
Quebec origin salmon.......coeeeeiuneennn.. ,..... 268,000
NFld. origin salmon.....cveeiiernnnnnneennn. ,... 318,000
Total.weeerenenns. e ... 747,000
NUMBERS
GAINS
Salmon £0 MAaritimes. cveee s it ie e eeereneannnns 17,000
Salmon toward Quebec ...... Mt aee e Cereann 25,000
Y10} oo} o= 1 S 42,000
Salmon to Nfld. Sport Fishery.......vevevevnnn. 9,000 .
)oY o B - & 51,000

Salmon available for modified Nfld. commercial
fishery*.... 53,000

LOSSES

(From Nfld. commercial fishery)

Maritime origin salmon......cvevvriivriennnnnnnn. 18,000

Quebec 0rigin Salmon. e e er ieieneannnn e 27,000

NFTd. Origin SalmMON. ..t eeie it it ireearnennnns , 61,000
Total........ e 106,000

*Rivers to which salmon will go are not identified, all salmon
potentially available for river harvest are also considered losses
until suitable management programs and harvesting sfrategies Can De
developed. Such programs and strategies will be practically impossible
to implement in many relatively small but yet important river systems
where overexploitation could most likely occur.




Table 11.

Salmon increases in Maritimes and Quebec in relation to losses from Newfoundland's commercial fishery
assuming management methods and harvesting strategies were developed to harvest Newfoundland origin salmon

which are surplus to spawning requirement and escaping the Newfoundland commercial fishery as a result of
option implementation.* .

Option Gain Escapement Available for
to Mainland from Nfid. Recreational & Escapément Ratio
(pounds) Comm. Fishery Modified Nfld. Pounds to , Pounds Total Gain Ratio*
{pounds) Commercial Mainland from Nfld, Total Potential Gain Total Loss to
Fishery Fishery to all Fisheties s Nftd. Comm,
{pounds) (pounds) Fishery
1A 1,000,000 No Estimate No Estimate No Estimate No Estimate
2A 532,000 1,043,000 517,000 1:2.0 1.01 ¢ 1**
1B 507,000 1,046,000 580,000 1: 2.1 1.01 : 1
Q 435,000 747,000 318,000 1: 1.7 1.01 : 1
3A 421,000 745,000 323,000 1:1.8¢ 11
2B 410,000 910,000 509,000 1:2.2 1.01 : 1
3B 333,000 725,000 394,000 1:2.2 ) 1:1
Optfon Gain Escapement Available for Total Gain Ratio*
to Mainland from Nfld. Recreational & Escapement Ratio Total Potential Gain Total Loss to.
{Number) Comm, Fishery Modified Nfld. Number to , Number to all Fisheries Nfid. Comm.
(Number) Commercial Maintand * from Nfid. (Number) ) Fishery
Fishery Fishery
(Pounds )
1A 100,000 No Estimate No Estimate No Estimate No Estimate
2A 53,000 156,000 100,000 1:2.9 0.98 : 1*
18 49,000 167,000 112,000 1: 3.4 ’ 0.96 : 1
Q 42,000 106,000 61,000 1:2.5 - 0.98 : 1
3A 42,000 106,000 63,000 1: 2.5 0.98 : 1
2B 42,000 142,000 98,000 1: 3.4 0.99 : 1
3B 34,000 116,000 . 81,000 1: 3.4 0.98 : 1

**Total Gain Ratios were derived from total gains and total Tosses given in Tables 5 to 10. For example, from Yable 6,
the Total Gain Ratio for weights of salmon is 1,049,000 + 1,043,000 = 1,01 and that for numbers of salmon is
153,000 + 156,000 = 0.98.

*Rivers to which salmon will go are not identified, all potentially available for river harvest are also considered
losses until suitable management programs and harvesting strategies can be developed. Such programs and strategies

will be practically impossible to implement in many relatively small but yet important river systems where over-
exploitation could most 1ikely occur.

Ly
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Ranking of the seven options according to six different scenarios
involving weight of salmon reallocated.

Rank
Ranking according to: 1 2 3 4 5 6 7
Max. Gains to Maritimes
and Quebec TA 2A 1B Q 3A 2B 3B
Max. Gains to Maritimes 1A 18 2A 2B Q 3A 3B
Max. Gains to Quebec 1A 2A Q 18 3A 2B 3B

Minimum loss to Nfld.
fishery 3B 3A Q 2B 2A 1B 1A
Minimum gain : Joss ratio Q 3A 2A 1B 3B 2B 1A

Total gain ratio 1B 3B 2B Q 2A 3A -

Ranking of the seven options according to five different scenarios
involving numbers of salmon reallocated.

Rank
Ranking according to: 1 2 3 4 5 6 7
Max. Gains to Maritimes
and Quebec 1A 2A 1B Q 3A 28 3B
Max. Gains to Maritimes 1A 1B 2A 2B 3A Q 3B
Max. Gains %o Quebec 1A 2A 0 3A 1B 28 3B

Minimum loss to Nfld.
fishery 3A Q 3B 2B 2A 18 1A
Minimum gain : loss ratio Q 3A 2A ] 1B 2B 1A

Total gain ratio 3B 3A 2B 2A Q 1B -
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APPENDIX I. The determination of weekly catch curves and re-adjustment for
tha impact of ice conditions.

Catch curves were developed on a weekly basis from known monthly landings
of small (1 sea-winter) and large (multi-sea-winter) salmon -catches from 1969 to
1975 by prorating these monthly catches to catch by week on the basis of weekly
Tandings in 1974 and 1975 to obtain an average catch by week in each area.

The fishery in the northern areas begins when the coastal ice leaves. Since
catches in some years during 1969 to 1973 were taken previous to the first catches
reported in 1974 and 1975, some adjustment was needed for annual ice conditions.
These adjustments were necessary mainly on the east coast of Newfoundland in areas
A, B, €, and D. Fig. 1 shows the distribution of ice in May of 1973, 74, 75, and
76. It can clearly be seen that ice in May of 1973 was- distributed further south
than it was in 1975. Consequently, the fishery along the east coast of Newfoundland
would have begun earlier in 1975 than in 1973.

The tag return data from mainland stocks were then utilized to calculate the
portion of Quebec and Maritimes stocks. The Mainland catches (weekly) of Mainland
fish were subtracted from total weekly catches to calculate the Newfoundland-
Labrador component. It was observed that some problems existed on the tails of
the curves, i.e. week 15, Area A, where Newfoundland has a smaller commercial catch
than the estimated catch of Quebec fish in the same Area. This also occurred for
the Area J catch. Consequently, for Area A the catch was adjusted to account for
these fish. In Area J average total catches for Section 36 plus 37 and 38 plus 39
were obtained by averaging over the period 1969-75. The weekly catches were
estimated on the basis of 1974-75 average weekly catches and the weekly proportions
were applied to the average monthly catches (1969-75). The Quebec and Maritimes
components in Section 38 plus 39 were obtained by multiplying the weekly catches
for weeks 1-5 by 0.70. (May 1973, Belding and Prefontaine 1947). The Quebec and
Maritimesshares were proportioned on the basis of the original 52,936 1bs (Maritimes)
and 63,749 1b (Quebec) in the fishery. The proportions for weeks 6 to 13 were based
on the rates of catch in Sections 36 plus 37 to 38 plus 39. The proportions of
Quebec and Maritimes fish were adjusted accordingly.

Assumptions:

1. The general shapes of the catch by week in each area during 1969-7% are
relatively the same as those during 1974-75, with some adjustment in some areas
for ice conditions.

2. The distributions of the catches within months for each area based on the
1974-75 catches by week are relatively the same as those for 1969-75 with
some adjustment in some areas for ice conditions. -

3. From catch by month and catch by week (1974-75 only) the data were prorated to
monthly landings (1969-75) to obtain average catch by week in each area.

4. Since catches in some years during 1969-73 were taken previous to the first
catches in 1974 and 1975, some adjustment in catch by week had to be made to
allow for Tocal ice conditions. This affected the shape and distribution of
the catch curves in Areas A, B, C and D.

5. The weekly dates used are based on the average week during 1969-75 where
week No. 1 is May 12 - May 18.
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Table 1.
Summary of salmon landings (1969-1975, adjusted landings) showing estimated

Maritimes, Quebec, and Newfoundland components in the Newfoundland-Labrador
A salmon fishery.

) Average Quebec & Newfoundland-
Avrea 1969-75 Maritimes Quebec Maritimes Labrador
A 510,076 81,417 83,805 165,222 344,854
B 314,582 46,616 38,637 85,253 229,329
C 224,999 62,170 52,481 114,651 110,348
D 200,500 38,587 25,200 63,787 136,713
E 169,097 20,399 60,665 -~ 81,064 83,033
F 193,571 23,677 39,365 63,042 130,529
G 30,729 1,726 0 1,726 29,003
H 135,167 20,404 14,259 34,663 100,504
I 68,028 4,249 17,620 21,869 46,159
J 493,491 89,443 137,618 227,061 266,430
K 78,994 866 0 866 78,128
L 24,139 0 706 . 706 23,433
M 29,882 0 0 0 29,982
N 20,889 0 0 0 20,889
Nfld. 2,494,244 389,554 470,356 859,910 1,634,334
Labrador
(0) 1,310,422 27,997 46,403 74,400 1,236,022
45
Total 3,804,666 417,551 516,759 934,310 2,870,356

Per Cent 11.0% 13.6% 24.6% 75.4%




Table 2. 53

Average weekly landings (pounds) of salmon showing estimated Maritimes,
Quebec and Newfoundland comnonents in the Newfoundland fishery, based

on adjusted 1969-75 landings.

-

AREA A
| Average - Quebec & Newfoundland
Week | 1969-75 | Maritimes | Quebec | Maritimes Labradox
1
> 4
3 1,416 1,416
Z 21,4725 2,294 2.294 19,131
5 32,000 5,424 | 5.424 26,576
6 35,102 17,222 7,728 24,950 30,152
7 81,372 10,763 7,728 18,491 62,881
.8 92,524 10,827 14,690 25,517 67,007
9 88,345 13,505 21,376 34,881 53,464
10 73,094 10,120 8,414 18,534 54,560
11 37,523 7,651 12,277 19,928 17,995
12 21,3854 7,728 7,728 14,126
13 2,926 1,016 1,016 1,910
1% 1,269 1,269
15 84 1,060 3,864 4,924 (=&, 840)
16 41 519 519 (- %78y
17 54 54
18 209 209
19 101 1,016 1,016 (- 915)
20 54 54
21 -
22
22 115 115
24 72 72
25 -
26 -
27 96 95
28
29
30
31
32
33
34
Total | 510,076 81,417 83805 165,222 344 854
Percent 16.0 16.4 32.4 67.6
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Table 3.
AREA B
Avarage Quebec &  Newfouadland
Week  1969-75  Maritimes Quebec Maritimes  .Labrador.
1 200 200
2 . 800 800
3 2,009 ) 2,009
A 13,303 7,108 31.936.} 10,9244 22359
5 42,737 7,723 11,506 | 19,229 23,508
6 43,687 4,642 4 - 4,642 39.045
7 36,390 6,444 1,371 7,815 28,575
8 26,453 6,972 1,371 8,343 18,110
9 50,206 8,247 686 8,933 41,273
10 42,304 2,145 7,672 9,817 32,487
11 23,133 2,282 7,672 9,954 13,179
12 9,982 9,982
13 12,355 691 691 11,664
14 4,436 ‘ 4,436
15 ~1758 758
1% 56 - 56 -
37 98 98
18 196 196
19 393 393
20 294 294
21 74 74
22 74 . 74
23 I 1,294 , 1,294
27 i- 296 181 181 T 115
25 __|___®6 g8
i25 : .
127 675 181 3,836 4,017 . (=3,342),
28 | 1,773 - 1,773
29 oL T
30 231 = X e
31 ] 150 . . 190
32 99 687 (=588}
33
34
TOTAL | 314,582 46,616 33,637 | 85,253 229,329
Percent 14.8 12.3 27.1 72.9
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Table 4.
AREA C
:
Average ) Quebec & Wewfoundland
Week | 1669-75 | Maritimes | Quebec | Maritimes Labrador
1 6,412 1,319 1,319 5,093
2 5,722 4,283 4283 1,439
3 14,085 8,945 3,825 12,770 1,315
4 28,210 10,801 11,476 22,277 5,933
5 34,131 7,310 7,651 14,961 19,170
6 39,304 11,307 4,513 15,820 23,484
7 25,892 3,442 9,027 12,469 13,423
8 21,410 4,202 8,339 12,541 8,869
9 22,922 4,005 3,825 7,890 15,032
10 9,583 1,669 3,825 5,494 4,089
11 7,355 Z,675 2,676 4,679
12 1,882 982 982 900
13 5,002 L4 44 5 95R
14 1,921 1,921
15 20 - 944 944 (-974)
16
17 17 17
18 33 33
i9 67 67
20 50 50
21 181 181
22 62 62 '
23 16 16 ;
24 41 41 |
25 5 5 |
26 217 217 !
27 109 181 181 (-72) |
28 109 109 ;
29 108 108 !
30 133 133 !
31 ;
32
33
34
Total 224,999 62,170 52,481 114,651 110,348 §
Percent 27.6 23,3 50.9 49.0
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Table 5.
AREA D
Average Quebec & Newfoundland '
Week | 1969-75 | Maritimes | Quebec | Maritimes Labrador ;
1 3,015 3,015 E
2 7,113 7,113 i
3 17,596 10,593 10,593 7,003 :
4 32,136 5,343 3,973 9,316 22,820 o
5 26,534 % ,858 16,573 21,431 5,103 :
6 26,654 3,437 3,437 23,217
7 23,867 3,298 3,298 20,569
8 19,660 2,727 2,727 16,933
9 18,149 3,499 3,499 14,650
10 13,370 2,433 681 3,11% 10,256
11 5,203 497 3,973 4,470 738
12 2,155 181 181 1,974
13 2,834 1,211 1,211 1,623
14 1,443 1,443
15 634 634
16
17
18 11 510 510 (-499)
19
20
21 :
22 :
23 71 71 ;
24 i
25 i
26 ) i
27 G4 44 I
28 ) i
29 ;
30
31 6 6
32
33
34
Total 200,500 38,587 25,200 63,787 136,713
Percent 19.2 12.6 31.8 68.2
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Table 6.
AREA E
; Average Quebec & Newfoundland
. Week | 1969-75 | Maritimes Quebec | Maritimes Labrador
1 7.893 ; 3,837 3,837 4,056
2 16,620 1,515 13,922 15,437 1,183
3 26.088 1,952 11,509 | 13,461 12,6727
4 28,813 3,804 11,509 15,313 13,500
5 12,329 3,985 -706 4,691 7,638
"6 31,490 2,637 11,509 | 14,146 17,344
7 16,961 1,073 7,673 8,746 8,215
8 10,874 1,818 1,818 9,056
9 9,193 1,775 1.775 7,418
10 | 3,751 %97 497 3,254
11 4,626 218 218 4,408
12 67 67
13 91 944 944 (-853)
14 ;
15
16
17 152 181 181 (=79)
18
19
20
21
22 ) .
23 77 77
24
25
26
27 33 33
28
29
30
31 39 39
32
33
34
Total 169,097 20,399 60,665 81,064 88,033
Percent 12.1 35.8 47.9 52.1
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Table 7.
AREA F
Average Quebec & Newfoundland -
Week 196975 Maritimes Quebec Maritimes Labrador
1 15,439 15,439
2 20,054 6,304 11,506 17,810 2,244
3 27,545 5,793 6,257 12,050 15,495
4 26,929 2,788 2,788 24,141
5 14,574 333 2,422 2,755 11,819
6 26,082 4,660 7,672 12,332 13,750
7 26,607 1,976 7,672 9,648 16,959
8 15,694 854 854 14,840
9 11,129 97 3,836 3,933 7,196
10 6,575 6,575
11 2.171 , 2,171
12 447 181 181 266
13 141 181 181 (-40)
14 15 ‘ 15
15 141 519 510 (-369)
16
17
18
19
20
21
22
23
24
25
- 26 : i
27 28 A 28
28 '
29
30
31
32
33
34
Total 193,571 23,677 39,365 63,042 130,529

Percent 12.2 20.4 32.6 67.4
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Table 8.
AREA G
Average Quebec & Newfaoundland
Week | 1969-75 | Maritimes | Quebec | Maritimes Labrador
1
2
3 261 261
Z 1,281 1,281
5 2,426 2,425
6 3,789 3,789
7 5,224 5,224
8 4,397 981 981 3,416
9 7,920 7,920
10 | 3,546 3,546
11 1,110 745 745 365
12
13 777 777
14
15
16
17
18
19
20
21
22
- 23
24
25
26
27
28
29
30
31
32
33
34
Total 30,729 1,726 0 1,726 29,003
Percent 5.6 0 5.6 94.4
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Table 9.
AREA H
Average Quebec & Newfoundland
Week | 1969-75 | Maritimes | Quebec | Maritimes Labrador
1 578 ) 578
2 1,888 1,412 1,412 476
3 5,145 3,611 3,836 7,447 (-2,302)
4 6,988 2,474 2,474 4,514
5 7,453 2,048 7,671 9,719 (<2,266)
6 11,098 3,179 3,179 7,919
7 37,588 1,871 638 2,559 35,029
8 21,809 3,657 1,376 5,033 16,776
9 22,986 1,558 685 7, 246 20,740
10 11,788 594 594 11,194
11 4,761 4,761
12 599 599
13 1,415 1,415
14 707 7107
15
16
17 107 107
18
© 19
20
21
22
23
24 257 257
25
26
27
23
29
30
31
32
33
34
Total 135,167 20,404 14,259 34,663 100,504
Percent 15.1 10.5 25.6 74.4
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Table 10.
AREA I
|
Average Quebec & Newfoundland
Week | 1969-75 | Maritimes | Quebec | Maritimss Labrador
1 221 221
2 664 : 664
3 1,327 1,327
4 2,107 6,215 6,215 (-4,108)
5 3,643 430 3,802 4,232 (-58%)
6 7,018 479 3,802 4,281 2,737
7 25,629 479 479 25,150
8 15,014 1,806 3,801 5,607 9,407
9 6,926 479 479 6,447
.10 688 576 576 112
11 2,317 2,317
12 1,661 : 1,661
13 813 813
14 '
15
16
17
18
19
~ 20
21
22
23
24
25
26
27
28
29
30
31
32
33
34 .
Total 68,028 4,249 17,620 21,869 46,159
Percent 6.3 25.9 32.1 67.9
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Table 11.
AREA J EAST
{(Districts 36 &37)
Average Quebec & Newfoundland
Week | 1869-75 | Maritimes | Quebec | Maritimes Labrador
1 3,184 3,184
2 4,490 , , 4,490
3 8,210 1,560 2,574 4,134 . 4,076
4 23,582 1,599 3,411 5,010 18,572
5 28,374 2,905 9,396 12,301 16,073
6 29,296 2,651 2,479 5,130 24,166
7 17,737 2,378 2,992 5,370 12,367
8 15,176 1,802 1,547 3,349 11,827
9 7,587 608 205 813 6,774
10 7,451 277 277 71,174
11 478 478
12 1,185 384 1,137 1,521 (-336)
13 131 ' 131
14
15
16
17
18
19 .
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
Total 146,881 14,164 23,741 } 37,905 108,976

Percent 8.6 16.2 25.8 74.2
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Table 12.
AREA J WEST
(Districts 38839)
Average Quebec & Newfoundland
Week | 1969-75 | Maritimes | Quebec | Maritimes Labrador
1 18,234 4. 769 7,995 12,764 5,470
2 25,712 6,725 11,273 17,998 7.714
3 47,012 12,296 20,612 32,908 14,104
A 56,181 14,695 24,632 | 39,327 16,854
5 67,599 17,681 29,638 47,319 20, 280
6 69,791 6,257 5,850 12,107 57,0684
7 42,259 5,612 7,062 12,674 29,585
8 9,425 4,251 3,649 7,900 1,525
9 4,713 1,435 483 1,918 2,795
10 4,628 652 652 3,976
11 297 297
12 736 906 2,683 3,589 (-2,853)
13 23 23
14
15
16
17
138
19
20
21
22
23
24
25
26
27
28
29
30
31
32
© 33
34
Total 346,610 75,279 113,877 189,156 157,454
Percent 21.7 32.9 54.6 45.4
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Table 13.
AREA J TOTAL
Average Quebec & Newfoundland .
Week 1969-75 Maritimes Quebec Maritimes Labradox !
1 21,418 4,769 7,995 12,764 8,654
2 30,202 6,725 11,273 17,998 12,204
3 55,222 13,856 23.186 37,042 18,180
4 79,763 16,294 28,043 | 44,337 35,426
5 95,973 20,586 39,034 59,620 36,353
6 99,087 8,908 8,329 17,237 81,850
7 59,996 7.990 10,054 18,044 41,952
8 24,601 6,053 5,196 11,249 13,352
9 12,300 2,043 688 2,731 9,569
10 12,079 929 929 11,150
11 775 ‘ 775
12 1,921 1,290 3,820 5,110 (-3.189)
13 154 : 154
14
15
16
17
18
19
20
- 21
22
23
24
25
26
27
28
29
30
31
32
33
34
493,491 89,443 137,618 227,061 266,430
Total S
Percent 18.1 27.9 46.0 54.0
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Table 14.
AREA X
Average Quebec & Newfoundland
Week 1969-75 Maritimes Quebec Maritimes Labrador
1 413 413
2 1,763 o ' 1,763
3 5,574 ‘ 5,574
4 5,166 5,166
5 8,594 441 441 8,153
6 18,050 ' 18,050
7 19,656 218 218 19,438
8 14,246 ' 14,246
9 3,881 207 207 3,674
10 '
11 795 795
12
13 856 856
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
Total 78,994 ‘866 0 866 78,128

Percent 1.1 0.0 1.1 98.9
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Table 15.
AREA L
Average Quebec & Newfoundland
Week | 1969-75 | Maritimes | Quebec | Maritimes Labrador
1
2
3 640 YAy
4 106 108
5 385 385
6 3,110 ' 3,110
7 10,861 A 10,861
8 6,701 6 701
9 1,549 - 1. 549 |
10 559 ) 705 706 (- 147) f
i3 S 67 67
12
13 161 161
14 .
15
16
17
18
19
20
21
22
23
24
25
26
27
238
29
30
31
32
33
34
Total | 24139 o | 706 706 23,433
Percent 0.0 2.9 2.9 97.1
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Table 16.
AREA M
Average Quebec & Newfoundlaod
Week 1959-75 | Maritimes Quebec | Maritimes Labrador
1 .
2 110 110
3 239 239
4 122 127
5 3,786 3.786
6 4,898 4,898
7 4,585 4,585
8 7,290 7,290
9 6,376 6,376
10
11 584 584
12
13 1,992 1,992
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
Total 29,982 0 0 0 29,982
Percent 0.0 0.0 0.0 100.0
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Table 17.
AREA N
Average Quebec & Newfoundland
Week 1959-75 | Maritimes Quebec Maritimes Labrador
1
2
3
Z
5 159 159
6 597 597
7 2,525 2,525
8 . 1,560 1,560
9 6,808 6,808
10 6,683 6,683
11 1,784 1,784
12 627 627
13 .
14 139 139
15
16
17
18
19
20
21
22
23
24
25
26
27 7 7
28
29
30
31
32
. 33
35
Total 20,889 0 0 0 20,839
Percent 0.0 0.0 0.0 100.0
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Table 18.
AREA O
- ) : : ) e |
Average Quebec & Newfoundland
Week 1869-75 Maritimes Quebac  Maritimes Labrador
1
2 b
3 ' : | -
Z. 10,290 . ‘ 4 ' - 10,290
5 14,636 ‘ ' 14,636
3 21,055 1,287 1,287 19,768
7 97,865 | 1,389 3,811 5,200 92,665
3 203,709 | .2,676 3,811 | - 6,487 197,222
9 318,736 1,389 .- 689 2,078 316,658
10 241,699 7,306 10,036 17,342 224,357
31 |X6Z,543 5,110 11,433 16,5243 - 146,000
12 4,091 5,492 689 6,181 87,910
13 | 68,073 2,223 2,223 65,850
14 22,224 472 - - 472 21,752
15 27,300 | 472 3,811 | 4,283 © 23,017
16 12,075 ' - - 12,075
17 6,628 . 3,811 3,811 2,817
I8 4,614 _ . 4,614
39 1,750 ] 3,811 3,811 (-2,061)
>0 2,121 | 690 | . 690 . 1,431
21 1,013 | " 3,811 3,811 - (~2,798)
22 ] , _ A , '
23 ] 181 , 181 (~ 181)
26 | | -
25 ]
26 |
27 1
23 ]
25 - ¥ - 5
30 Tt 1
31 - F F
32
3
34 | -
ToraL |1,310,422 ) 27,997 46,403 | 74,400 1,235,022
Percent 2.1 3.5 5.6 94.4
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Note on Appendix IX

Recalculation of Mainland Component in Area J.

Methods and Assumptions:

L.

Average total catches for Districts (36 and 37) and (38 and 39)
were obtained by averaging over the period 1969-75. The weekly
catches were estimated on the basis of 1974-75 average weekly
catches and the weekly proportions (by month) were applied to the
average monthly catches (1969-75).

The Quebec and Maritime components in Districts (38 and 39) were
obtained by multiplying the weekly catches for weeks 1-5 by 0.70.
The Quebec and Maritime shares were proportioned on the basis of
the original 52,936 1b (Maritimes) and 63,749 1b (Quebec) in the
fishery. The proportions for weeks 6-13 were based on the original
table, but scaled down accordingly on the basis of catch (36-37)/
catch (38 and 39).

The proportions of Quebec and Maritime in Districts (36 and 37)
were based on the original assessments scaled down accordingly.

The four areas 36, 37, 38 and 39 catches by week were then totalled
to give a total catch by week for Area J and the corresponding,
Maritime, Quebec and Newfoundland components.
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APPENDIX III.

Compilation of Tagging Data from Maritimes Origin Salmon

Information related to stocks tagged, numbers tagged, and numbers
recaptured per major harvest area is summarized in Table 1. Figures
shown represent total returns. Not all returns could be used in all
calculations related to exploitation rates, harvest areas, harvest time,
etc. because recaptures often were not fully documented by those
returning them to us; however, enough information was forwarded for
use in certain calculations.

A171 tag returns from Greenland and Newfoundland were from commercial
fisheries; whereas, in home waters, tag returns came from commercial
nets, anglers, Indian fishermen, and experimental nets or traps. For
purposes of Table 1, no attempt has been made to re-group tags according
to estimates of whether or not they could have returned to "home" that
year.
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TABLE 1, Compilation of tagging data base. ' e
W - wild or native smolts
H « hatchery smolts !
ELEASE LOCATION YEARS T NUMBERS RECAPTURED PER MAJOR HARVEST AREA
D Sholts  C A pn Sa NG sTOCK TAGGED :%QEDNO'- GREENLAND NEWFOUNDLAND THOME" RIVER AREAS RECX?%:{ESZ
. 1-S-¥W 2-.8-W 3-5-W 1-S-W 2-S-W 3-5-§W 1-S5-W 2-S-W  3-S-W
Mirémichi R.! 1968-74 Miramichi (W) 53,207 233 9 3 199 168 7 231 297 8 1,087
Miramichi R., N.B. 1968-71 Restigouche/Bay of 52,492 138 17 3 94 70 3 108 78 16 527
g Chaleur (H.} .

Réstigouche River, 1968-72 Restigouche/Bay of 46,212 96 16 1 48 31 1 14 11 3 221

N.B. ’ Chaleur -(H.)

St. John River, 1970-73 St. John River 236,672 134 4 0 44 0 0 584 314 3 1,083

N.B. . ] (H:) i . N

River Philip, N.S. 1968-72 River Philip (H) - 64,910 80 11 1 32 23 3 33 24 2 209
West River, N.S. 1968-69 West River (W) 4,828 . 4 0 0 3 1 0 52 6 0 66
Medway River, N.S. 1971-72 Medway River (H.) 14,793 16 0 i) 4 0 1] 6 8 1 35
LaHave River, N.S. 1971-73 Medway River (H=}» » + 31,233 49 2 0 23 1 0 242 35 5 357

.

lincludes tagging at Millbank (Miramichi estuary) and on the SouthweSt Miramichi (Quarryville).
2No corrcction was made for non-reporting of tags. .
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APPENDIX IV

Independent estimate of the proportion of Newfoundland-Labrador origin
salmon in the Newfoundland-Labrador commercial fishery.

1. Based on angling catches, (from Appendix VIII):

3,520,715 1b
4,463,000 1b
3,520,715 + 4,463,000

Mean yield from Newfoundland stocks, 1973-75
Mean catch in commercial fishery, 1973-75
Proportion Newfoundland-Labrador origin salmon

woHouou

.789
2. Based on freshwater production estimates & angling catches:
(a) Estimated yield from insular Newfoundland rivers
(average of columns 7 & 8, page 93, Appendix VII) = 1,532,985 1b
(b) Mean yield from Labrador rivers (from Appendix
VIII) 1,950,152 1b

iou

(c) Median yield from Newfoundland-Labrador rivers 3,483,137

3,520,715 1b
3,483,137 1b .

3,501,926 1b

3. Mean yield from #1
Median yield from #2

i

Mean

4. Approximate proportion Newfoundland-Labrador origin salmon:

(from #3) 3,500,000 _ 4 7g4
(from #1) 4,263,000 ’
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APPENDIX V.

Method of estimating weights of Quebec origin salmon

in the Nfld-Labrador fisheries

Weight estimates of Quebec origin salmon caught in the
Newfoundland-Labrador fisheries were obtained using tag recaptures as a
basis for the calculations. Estimates of the numbers of salmon were

first derived and then converted to weights.

The numbers of Quebec origin salmon caught in the Newfoundland
fisheries were estimated by equating the ratio of percent tag returns
from home fisheries on the mean annual number of salmon caught in the
Quebec angling fishery to the ratio of Qﬁebec tag returns from
Nfld-Labrador on the mean annual number of Quebec origin salmon caught
in the Nfld-Labrador fisheries. The equation was solved for the
latter component which is the unknown. Tagging data used in these
estimates include returns from smolts released in 1971 and 1972
(table 1) and subsequently recaptured between 1972-1975. The mean
annual number of salmon taken by angling in home owners was calculated
over the 1972-1975 (table 2) period so that it only includes data taken
during the commercial salmon ban period in Gaspé and New-Brunswick.
Sea~age composition as determined through scale readings for angling
catches (table 3) or inferred from year of return in the case of tag
returns has allowed calculations of seperated estimates for 1 SW, 2 SW

and 3 SW salmon (table 4).
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The numbers of salmon in each sea-age categories were then
converted to weight estimates using the following average weights:
2,04 kg for 1 SW, 4,48 kg for 2 SW and 7,69 kg for 3 SW salmon (Table 5).
It is noteworthy to mention that the lack of smolt tagging information
has precluded any estimation of the contribution of twc Quebec salmon
stocks to the Nfld-Labrador, Anticosti and Lower North Shore, although
it is known through adult tagging that they contribute to these
fisheries. Also those estimates were not adjusted for tag loss (falling
rate) and for non report of salmon catches in the angling fisheries.
For all of these reasons it would appear that these estimates would describe

a minimal contribution to the Nfld fisheries.

However, an adjustment has been made for non report
of tags in area J of the Nfld fisheries because it was evident thar
fishermen in this area were not reporting all of the tags. As a
result of this adjustment the estimated contribution of Quebec salmon
to the Newfoundland-Labrador fisheries has been raised to 234 890 kg

(or 516 759 pounds).



76

Table 1. Tag returns from smolts released in 1971 and 1972
according to area and year of recapture

Year of return after release

Area
* K%
1 2 3 4
Greenland 113 (49.13) 15 (6.52) 2 (0.86) 0O (0.00)
Nfld-Labrador 14 (6.08) 51 (22.17) 6 (2.60) 0 (0.00)
Home coastal waters 0 (0.00) 5 (2.17) 1 (0.43) 0 (0.00)
Angling 4 (1.73) 8 (3.47) 9 (3.91) 2 (0.86)

Note: Numbers in ( ) are percentage of total tag returns of
all years and areas.

% ¢ This group may include a few previously spawned fish
as well as virgin salmon.

*% : This group is composed of previously spawned fish exclusivelwv.
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Table 2. Reported angling catches from 1972-1975.

Year Gaspé Upper North Shore Total
1972 5962 3271 9233
1973 6749 3657 10406
1974 7318 5123 12441
1975 5439 5163 10602
Total 25468 17214 42682

Annual mean 6366 4304 10670
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Table 3. Sea age distribution of mean annual angling catch.
Sea-age (number of fish)
Area
1 2 3 P.S Total
Gaspé 860 3916 1405 185 6366
Upper North Shore 516 2569 1012 207 4304
Total 1376 6485 2417 392 10670
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Table 4. Estimation of the mean annual number of Gaspé and Upper
North Shore salmon intercepted in the Nfld-Labrador

fisheries.

1 sea - winter salmon
1.73 6.08
1376 b4
x = 4836
2 sea — winter salmon
3.47 22.17
6485 X
x = 41433
3 sea - winter salmon
3.91 2.60
2417 X
x = 1607
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Table 5. Numbers and weights of Quebec origin salmon in
the Nfld-Labrador fisheries.

Age group Numbers Weights (kg)

1 swW 4836 9865
2 5W 41433 185620
3 sW 1607 12358

Total 47876 207843
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LIST OF ASSUMPTIONS MADE IN ESTIMATING DISTRIBUTION
AND LEVELS OF CONTRIBUTION MADE TO NEWFOUNDLAND
FISHERY BY MAINLAND SALMON RIVERS (EXCLUDING THE
MIRAMICHI RIVER).

In all calculations the various river stocks were grouped as
follows:

(i) Restigouche River

(ii) Minor Rivers in the Gulf - included all Nova Scotia
and New Brunswick Rivers within the Gulf of St.
Lawrence except the Restigouche and Miramichi Rivers.

{iii) Nova Scotia Atlantic Coast Rivers - included all
rivers on the Atlantic Coast of Nova Scotia.

(iv) Bay of Fundy Rivers - included all Nova Scotia and
New Brunswick Rivers draining into the Bay of Fundy.

Estimates were primarily based on tag return data for groups

of hatchery-reared smolts. Tag groups of smolts released in
rivers other than their native stream were excluded as their
distribution patterns in the sea appeared to be atypical. The
exceptions to this exclusion were groups of Chaleur Bay stocks
released in the Miramichi River and Medway River smolts released
in the adjacent LaHave River. For both exceptions the rivers
into which the smolts were released were nearby the respective
native rivers and tag distributions and return rates were similar
to that of comparable release groups distributed in their native
streams.

Tag return data included in the analyses originated from releases
occurring from 1967 to 1973 inclusive.

A differential tag loss of 10% was assumed to exist between
recaptures of l-sea-winter salmon and 2- and 3-sea-winter salmon
(Gray, 1973 and J. Ritter, personal communication).

A 30% non-reporting of tags was assumed for all fisheries. For
releases for which spawning escapements were not determined
directly from counts, the non-reporting correction factor was
not used as escapements were estimated from the sport catch.

For these groups it was assumed that the sport fishery took,
depending on the intensity of the sport fishery in the river,
20% or 25% of the bright salmon entering the freshwater portions
of the river. :
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The state of maturity of fish taken in the Newfoundland
fishery was based on the time and location of recapture
relative to the distance from and run-timing in the river
to which they were destined to return. A travel rate of

20 miles per day was assumed in determining maturity status
of tagged fish recaptured in the Newfoundland fishery.

The other assumptions are outlined in the document entitled
"A Model of the Restigouche River Salmon and the Benefits
to Mainland derived from Proposed Regulation Changes for
the Newfoundland Fishery".
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APPENDIX VII.

ESTIMATES OF ADULT ATLANTIC SALMON
PRODUCTION IN INSULAR NEWFOUNDLAND
AND CONTRIBUTION TO THE

COMMERCIAL FISHERIES
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INTRODUCTION

This report provides an estimate of the adult production of
Atlantic salmon in insular Newfoundland by Statistical Area. Calculations
were made using the estimated natural freshwater production of smolts
in all rivers that contain Atlantic salmon. ~Note that a range in
smolt production has been given; however range in sea survival has
not beeﬁ taken into account due to lack of data on which to base

assumptlons.
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ADULT SALMON PRODUCTION IN INSULAR NEWFOUNDLAND

The total drainage area of all rivers supporting Atlantic salmon
populations in insular Newfoundland is 30,066.6 mi%Z, Based on 33
river surveys (Fig. 1) there are 74.2 accessible parr rearing! units
(100 yd?) per mi2 of drainage area (Addendum I). Total accessible
rearing area in insular Newfoundland is 2,230,942 units,

Smolt production is estimated to be 1.3 to 4.0 per parr rearing
unit (Addendum II). The total smolt production per mi2 of drainage
area is 96.5 to 296.8 and the total for insular Newfoundland is 2,9M
to 8.9M smolt.

Sea survival (to the fisheries) is estimated to be 11.4%
(Addendum III). The annual adult escapement (mainly grilse) to West
River, St. Barbe, was directly related to the smolt production of the
previous year, 1971-1975 (r=0.97) (Fig. 2). This suggests that the
sea survival and commercial fishing efficiency for salmon from West
River is relatively constant.

Estimated total adult production for insular Newfoundland is
330,103 to 1,015,279 salmon. The production of salmon by Statistical
Area is given in Table 1. Areas B, J, L, A, C and K produce the
greater number of fish (ranked in order of greatest production).
However, Areas K, L, B, M and J produce the greater number of large
salmon (ranked in order of greatest production).

NOTE: The percent large salmon produced in each Area was based on
the ratio of large to small salmon as calculated by W.H. Lear
for December 2, 1975, Working Party Committee (Table 2).

1Parr rearing is that section of stream with bottom composition of
gravel, rubble or boulder,
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EXPECTED COMMERCIAL HARVEST OF
NEWFOUNDLAND ORIGIN SALMON

Assuming that the Newfoundland commercial fishery exploits 85%
of the large salmon and 55% of the small salmon, then the expected
harvest of Newfoundland origin- Targe salmon is 210,102 to 646,219 1b
and of small salmon is 752,269 - 2,313,702 1b (Tables 3 and 4).
Commercial harvest is also shown for each Statistical Area in Tables
3 and 4. Total harvest for all sizes of salmon is estimated to range
from a Tow of approximately 1.0M 1b to a high of 3.0M 1b.

Pratt et al. (1974) reported that 26% of the harvested Labrador
origin salmon is caught in the Newfoundland commercial fisheries.
This is an annual catch of approximately 0.5M 1b. Hence harvest of
Newfoundland and Labrador origin salmon in Newfoundland commercial
fisheries range from 1.5M 1b to 3.5M 1b.
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Notes on Methods:

Estimate of adult Atlantic salmon production in insular Newfoundland
and contribution to the commercial fisheries.

1. Calculation of adult productions was based on natural freshwater
production of smolts in all rivers that contain Atlantic salmon.

2. Range in smolt production 1.3 to 4.0 smolt per 100 ydZ2.
Range in sea survival not given due to lack of data to base
assumptions.

3. Total accessible parr rearing units (100 ydZ2) in insular
Newfoundland is 2,230,942.

4.  Sea survival is 11.4% to the fishery.

5. The percent large salmon produced in each Area was based on
the ratio of large to small salmon as calculated by H. Lear
for the 2nd meeting (December 2, 1975).

6. Commercial fishery exploitation assumed to be 85% for large
salmon and 55% for small salmon.

7.  Newfoundland commercial fishery in Areas A to E harvest 0.5M 1b
of Labrador origin fish.
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Table I. Lstimated number of smolt and adult salmon produced, percent large salmon, number of large salmon and pumber of small salmon
by Statistical Area. bBased on 96.5 to 296.8 smolt per squarc mile and 11.4% sea survival.

06

brainage Area Suolt Adul{ Percent Number of Number of
Arca Mile 2 Productipn © Production Large salmon large salumon small salwon
‘ A 2,424.2 233,935 - 719,503 26,664 82,023 0.61 ] 163 - 500 26,501 - 81,523
B 8,803.0 849,490 - 2,612,730 96,842 - 297,851 4.99 i ‘4,832 - 14,863 92,010 - 282,988
c - 2,302.5 222,191 - 683,382 25,330 - 77,906 3.05‘ 773 - 2,376 24,557 - 75,530
‘ v} 319.3 : 30,813 - 94,768 3,513 - 10,804 - L4 40 - 123 3,473 - 10,681
’ E 135.7 13,095 - 40,276 1,493 - 4,591 2.17 32 - 100 1,461 - - 4,491
F 88,7 8,560 - 26,326 976 - 3,001 4.41 43 - 132 933 - 2,509
‘ G | 776.4 74,923 - 230,430 Q,S41 - 26,270 1.64 140 - 431 8,401 - 25,839
; ‘u 1,300.7 : 125,518 -~ 386,048 14,309 - 44,009 6.12 8§76 - 2,693 13,433 - 41,316
I . 1,289.5 124,437 - 382,724 14,186 - 43,631 1.94 . 275 - 846 13,911 - 42,785
J 4,573.4 441,333 - 1,357,385 50,312 - 154,742 4,83 2,430 - 7,474 47,882 - 147,268
K ' 2,249.4 217,067 - 667,623 24,746 - 76,109 33.70 8,339 - 25,0649 16,407 - 50,460
L 3,488,1 ' 336,601 - 1,035,208 38,373 - 118,021 13.16 5,050 - 15,532 © 38,373 - 102,489
ol 1,0647.8 159,013 - 489,067 18,127 - 55,754 14.66 2,657 - 8,174 15,470 - 47,580
N 667.9 64,452 ~ 198,233 7,348 - 22,599 6.89 506‘ - 1,557 6,842 - 21,042
|
! ‘ Total 30,006.6 2,895,637 - 8,905,959 330,103 -1,015,279 7.92 26,156 - 80,450 303,947 - 934,829
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Table 2. Percent large salmon in stock of each Area, 1973, 1974, 1975. Based ratio of large to small
salmon as calculated by H.W. Lear for Dec. 2, 1975 Working Party Committee.

1973 1974 1975
Area Small Large Small Large Small Large Percent Large
A 30,950 154 27,720 385 28,825 : | 0 0.61
i 79,750 1,808 83,953 3,486 99,050 8,515 4.99
C 21;110 400 20,463 808 24,850 &85 » 3.05
D 1,630 0 3,788 38 1,175 38 1.14
E 1,310 0 1,663 77 500 0 2.17
F 940 123 038 0 1,088 0 4.41
G 26,975 615 23,188 431 31,118 308 1.64
H 17,850 1,615 15,150 538 7,118 462 6.12
I 19,725 492 18,163 346 12,188 154 1.94
J 67,533 2,462 76,688 2,692 79,500 6,208 4,83
K 64,300 39,115 54,000 28,015 | 72,138 29,077 33,70
L 38,380 11,446 35,838 6,615 77,900 5,000 13.16
M 32,925 6,000 20,313 ' 4,715 25,700 . 2,846 ) 14.66
N 33,100 5,692 27,953 723 33,950 615 6.89

Total 436,478 69,922 409,518 49,469 495,100 54,108

16



Table 3. Lstimated potential harvest of large salmon by Areca at 85% fishing exploitation.

Estimated Production Estimated Potential Average Estimated Potential
Area of large salmon llarvest (No.) Weight (ib.) Harvest (1b.)
A . 163 - 500 139 - 425 9.0 1,251 - 3,825
B 4,832 - 14,863 4,107 - 12,634 9.0 136,963 - 113,706
C 733 -~ 2,376 623 - 2,020 9.0 5,607 - 18,180
b 40 - 123‘ 34 - 105 9.0 306 - 945
E 32 - 100 27 - 85 9.0 243 - 765
F 42 - 132 36 - 112 9.0 324 - 1,008
G 140 - 431 119 - 366 9.0 1,077 - 3,294
¥ 876 - 2,693 745 - 2,289 9.0 6,705 -~ 20,601
I 275 - 846 234 - 719 9.0 2,106 - 6,471
J 2,430 - 7,474 2,066 - 6,353 9.0 18,594 ~ 57,177
K 8,339 - 25,0649 7,088 - 21,802 9.5 67,336 - 207,119
L 5,050 - 15,532 4,293 - 13,202 9.5 40,784 - 125,419
B © 2,657 - 8,174 2,258 - 6,948 10.0 22,580 - 69,480
N 506 - 1,557 430 -~ 1,323 9.0 + 3,870 - 11,907
Total 26,156 - 80,450 22,233 - 08,383 | 9.45 210,102 - 046,219

¢b



Table 4. Lstimated potential harvest of small salmon by Area at 55% fishing exploitation.

Estimated Production Estimated Potential Average Estimated Potential

Area of small salmon Harvest (No.) Weight (1b.) Harvest (1b.)

A 26,501 - 81,152 14,576 -~ 44,838 4.5 65,590 - 201,709
B 92,010 - 282,988 50,6006 ~ 155,643 4.5 227,725 - 700,395
C 24,557 - 75,530 13,506 - 41,542 4.5 60,779 - 186,937
D 3,473 - 10,681 | 1,910 - 5,875 4.5 8,596 - 26,435
B 1,461 - 4,491 804 - 2,470 4.5 3,616 - 11,115
E 933 - 2,869 513 - 1,578 4.5 2,309 - 7,101
G 8,401 - 25,839 4,621 - 14,211 4.5 20,792 -~ 63,951
il 13,433 - 41,316 7,388 -~ 22,724 4.5 33,247 - 102,257
I 13,911 - 42,785 7,651 - 23,532 4.5 34,430 - 105,893
J 47,882 - 147,208 26,335 - 80,997 4.5 118,508 - 364,488
K ‘ 16,407 - 50,400 9,024 - 27,753 4.5 40,607 - 124,889
L 38,373 - 102,489 21,105 - 56,309 4.5 94,973 - 253,660
M i5,470 - 47,580 8,509 - 26,109 4.5 38,288 - 117,761
N 6,842 -~ 21,042 3,763 -~ 11,573 | 4.5 J 16,934 - 52,079
Total 303,947 - 934,829 167,171 - 514,156 4.5 752,269 - 2,313,702

€6
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ADDENDUM I

Accessible parr rearing units for 33 streams in insular Newfoundland. (See Fig. 1).

Drainage Area Accessible
River (Mile 2) rearing units
Highlands River 70.7 5,857
Crabbs River 212.6 22,044 -
Barachois River ' 93.0 A 10,042
Robinsons River 1639.5 16,138
Journois Brook 24.9 | 1,042
Flat Bay Brook 245.4 19,153
Little Barachois Brook 136.8 8,498
SOuthwést)and Bottom Brook 314.2 ‘ 22,702
Harryfs River 315.0 31,572
Romﬁi;es Brook 38.0 ; 2,990
Fox Island River 75.0 _ 7,845
Blanche Brook ‘4779 3,755
Little Codroy River 86.4 ‘ 4,689
01d Man's Brook 61.1 220
Grand Codroy River 369.0 32,354
Little Brook Ponds 29.2 | 261
Hughes Brook 51.1 1,536
Goose Arm River 81.9 ‘ 2,366 |
Doctors Brook 30.5 639
Liverpool Brook 24.8 _ 2,325

River of Ponds 332.5 5,404
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Addendum I (Cont'd.)

Number of rearing units per square mile

Drainage Area Accessible
River (Mile 2) Tearing units

East River 52.6 5,485

Wild Cove Brook 31.1 ‘ 160 -
Cook's Brook 21.1 ‘ 1,799
Ryan's Brook ' 9.1 1,185
Fischells Brook 139.0 16,845
Salmonier River 99.2 8,275
Great Barasway Brook 26.2 1,176
Colinet 61.1 6,374
Gander River 2,470.0 190,800
West Ri;ér (St. Barbe) 57.6 1,435
Garnish River 82.0 9,300
- Sops Arm River {Main River) 404.7 20,500
Total 6,263.2 464,966
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ADDENDUM TI

Smolt production per 100 ydz in four rivers in insular Newfoundland
and one in Labrador. For each river smolt production was determined by
dividing the annual smolt counts by the number of accessible parr
rearing units in that system.

River Range Mean No. of Years Stock
Indian River 1.3-1.9 1.6 . 6 Native
Noel Paul Brook 1.5-1.9 1.7 2 Humber R.
eggs

West River

(St. Barbe) 4.0-8.4 6.7 S Native
Sand Hill River 1.2-1.8 1.6 S Native
(Labradozr)

Little Codroy R.2 1.6-3.1 2.1 10 Native

%smolt escapement obtained from Murray, 1963.

There are a large number of ponds and lakes on West River which are
suspected of being used for parr rearing.

There is also evidence on other river systems that lakes are used
by parr for rearing purposes. Therefore, when estimating the production
of smolt for insular Newfoundland it is reasonable to use 1.3-4.0 smolt

per unit as a production factor.
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APPENDIX VIII.

ESTIMATED STOCK SIZES AT THE BEGINNING OF
THE COMMERCIAL FISHERY AND ESTIMATED
YIELDS TO THE COMMERCIAL FISHERY
BASED ON ANGLING CATCHES
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Stock sizes of Atlantic salmon at the beginning of the commercial
fishery were calculated as follows. The estimated yields of small and
large salmon are calculated as the yield from each statistical area
(Fig. I ) on the basis of the angling catches and angling ex-
ploitations during 1873, 74% and 75 in each area. On the basis _of

angling exploitation rates, the river run for each area is calculated

by
N =¢C
n n
E(1-e-2)
where Nn = Total River Run to Area.
Cn = Angling catch for each Area

E (1-e~%) = Exploitation Rate in Rivers of each Area.

Then assuming differential levels of fishing and natural mortality
rates for small and large salmon, the survival rates for each total
mortality is calculated. This survival rate corresponds to the total
run i.e. the number of small or large fish from that area which survives
the commercial fishery. The stock sizes of small and large fish are

then calculated as follows:

Stock size = Number of survivors
survival rate

Average whole weights for each area are then assigned to the numbers of
small and large fish to arrive at the stock size in pounds; The fishing
mortality rate (%) is then applied to arrive at the estimated yield

from each area to the commercial fishery (Tables I-6).
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The estimated yields (1bs.) of small and large salmon during 1373-75

that would be derived from lewfoundland and Labrador rivers are as follows:

Newfoundland Labrador Total Grand

Small Large Small Largea Small Large Total
1973 1,080,28%{ 561,504 | 764,775 | 1,269,637 | 1,845,059 1,831,141 3,678,200
1974 1,013,544 400,168 | 442,143 1,425,124 11,455,683 1,825,292 3,280,975
1975> 1,225,377 430,830 | 883,931 1,064,846 2,109,294 1,495,678 3,604,570
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Assumptions:

1. A1l salmon which are destined to return to the river in that year
are in the commercial fishery area and are subject to the same
exploitation rates.

2.  Angling exploitation rates for each statistical area (A to 0) are
estimated on the basis of 1973-75 angling catches and exploitation
rates. These are estimated on the basis of numbers of fish entering
various fishways and angling catches.

3. The angling exploitation rates in the rivers within each statistical
area are equal.

4. Differential Tevels of fishing and natural mortality are assumed
for small and large salmon.

5. Stock sizes of small and Targe salmon are calculated as follows:

Stock size = number of survivors (numbers escaping into rivers)
survival rate

6. Fishing mortality rate is applied to arrive at the estimated yield
in numbers from each area,

7. Average whole weights for each area are assigned to numbers of
small and large fish, to arrive at stock size in pounds produced
in each area.
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Table I, Estimated stock sizes and yields of small salmon in various
areas based on 1973 angling catches,.

Angling  River Total Stock Estimated Aver, Estimated
Area Catch Exploit- River Size vield Vgt vield
(No) ation Run (No) from Area (1bs) from Area
Rate ) (No) (1bs)
E(l-e 7) - ‘ ‘
A 1238 10% 12,380 30,950 17,023 4.5 76,604
B 6380 20% 31,900 79,750 43,863 4.5 ) 197,384
c 2111 25% 8,4l 21,110- 11,611 4.5 52,250
D . 163 25% 652 1,830 897 b5 4,037
E 131 25% 524 1,310 721 L.5 3,246
r 9L 25% 376 9o 517 L.5 2,327
G 2158 20% 10,7390 26,975 14,836 b.5 86,762
H 1785 25% 7,140 17,850 9,818 4.5 44181
I 1578 20% 7,890 19,725 10,843 4.5 48,821
J 4052 15% 27,013 67,533 37,143 4.5  167,lulk
LK 6430 25% 25,720 64,300 35,365 g5 159,143
L 3838 25% 15,352 38,330 21,109 L.5 94,991
M 2634 20% 13,170 32,925 18,109 4.5 81,481
N 2648 20% 13,240 33,100 18,205 4.5 81,923
Nfld. 35,240  20.2% 174,591 436,478 240,063 4.5 1,080,284
Lab. 6,180 5% 123,600 309,000 169,956 4.5 764,775
“ Total 41,420  13.9% 298,191 785,478 410,013 4,5 1,845,059.
N =Cn Annual Inst.
Ell-e™) Fishing Mortality {55% (a) 0.80 = log e (l-a)
Natural Mortality |10% (n) 0.11 = log e (1l-n)
Total Mortality 60% (i) 0.91 =

log e (1-1) = z

Survival Rate 0% = e-z
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Table 4., Estimated stock sizes and yields of large saimon in various
areas based on 1974 angling catches.

Angling River Total  Stock Estimated Aver.  Estimated
Area Catch Exploit- River Size yiela Het. vield
(Ho) ation Run (o) from Area (lbs)  from Area
Rate - (no) . (1bs)
E(l-e ™)
A L 8% 30 385 327 9.0 - 2,943
B 80 16% 500 3,846 3,269 3.0 29,421
C 21 20% 105 808 687 9.0 6,183
D 1 20% 5 38 32 3.0 288
E 20% 10 77 65 9.0 585
F 0 0] 0 0 0 0 0
G S 16% 56 431 366 9.0 3,294
H 14 20% 70 538 L57 3.0 4,113
I S 20% 45 346 234 9.0 2,646
J 42 12% 350 2,692 2,288 9.0 20,592
K Tul 20% 3,720 28,615 24,323 9.5 231,069
L 172 20% 860 6,615 5,623 S.5 53,419
M 98 16% 613 4,715 4,008 10.0 140,080
N 15 16% gy 723 613 3.0 5,535
NFld. 1211 18.7% 6,478 149,831 42,356 9.45 400,168
Lab. 803 3.5% 22,943 176,485 150,013 9.5 1,425,124
Total 2014 6.9% 29,421 226,315 192,368 9.49 1,825,292
N = Cq Annual Inst.
E(l-e %) Fishing Mortality 85% (a) 1.90 = log e (1-a)
Natural Mortality 10% (n) 0.11 = log e (l-n)

o

Total Mortality 87% (i) 2.01 = log e (1-i)

Survival Rate 13% = e "2
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Table 2. Estimated stock sizes and yields of large salmon in various
areas based on 1973 angling catches.

Angling  River Total  Stock Estimated Aver. Lstimated
Area Catch Exploit- River  Size yield Wet. yvield
(No) ation Run (Fo) from Area (1lbs) from Area
Rate (No) (1bs)
E(l-e 7)
A 2 10% 20 154 131 3.0 - 1,173
B 47 20% 235 1,808 1,537 9.0 13,833
C 13 25% 52 400 3.0 3.0 3,060
D 0] 0 Q 0 0 0 0
E 0 0 0 0 0 0 ' 0
F b 25% 16 123 105 3.0 945
G 20 25% 80 615 523 - 3.0 L.707
R 42 20% 210 1,615 1,373 9.0 12,357
I 16 25% Bl 492 413 3.0 3,762
J Lg 15% 320 2,u62 2,093 5.0 18,337
=K 1017 20% 5,085 39,115 33,248 9.5 315,856
L 372 25% 1,488 11,446 9,729 9.5 92,426
ol 1385 25% 780 6,000 5,100 10.0 51,000
H lu8 20% 740 5,692 4,838 3.0 L3,542
Nfld. 1924 21.2% 9,080 £9,923 59,435 9.45 561,504
Lab. 1022 5% 20,440 157,231 133,646 9.5 1,269,637
Total 2946 10.0% 29,530 227,154 133,081 9.48 1,831,141
N - Cp Annual Inst.

E(I-e %) Fishing Hortality | 85% (a) 1.90 = log e (lCa)

Natural Mortality | 10% (n) 0.11 = log e (l-n)

Total Mortality 87% (i) 2.01 = log e (1-i)

Survival Rate 13% = e-2
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Table 3. Estimated stock sizes and yields of small salmon in various
areas based on 1974 angling catches, '

Angling River Total Stock Estimated Aver, Estimated
Area Catch  Expleoit-  River Size vield Wgt. vield
(No) ation Run (No) from Area (1bs)  from Area
Rate (no) (1bs)
E(1-2"%) o U o v
A 887 8% 11,088 27,720 15,246 4.5 68,607
B 5373 16% 33,581 83,953 46,174 4.5 207,783
c 1637 20% 8,185 20,463 - 11,255 4.5 50,648
D 303 20% 1,515 3,788 2,083 .5 3,374
E 133 20% 665 1,663 915 4.5 L. 118
F 51 20% 255 638 351 L.5 1,580
G 1484 16% 9,275 23,188 12,753 L.5 57,389
H 1212 20% 6,060 15,150 8,333 4.5 37,499
I 1453 20% 7,265 18,163 9,990 L.5 by 955
J 3681 12% 30,675 76,688 42,178 .5 189,801
X 4320 20% 21,600 54,000 29,700 4.5 133,630
L 2867 20% 14,335 35,838 19,711 L.5 - 88,700
M 1300 16% 8,125 20,313 11,172 4.5 50,274
N 1789 16% 11,181 27,953 15,374 4.5 69,183
Nfld. 26,490 16.2% - 163,805 409,513 225,232 4.5 1,013,544
Lab. 2,501  3.5% 71,457 178,643 98,254 4.5 42 143
Total 28,991 12.3% 235,262 588,155 323,485 4,5A 1,455,683
N = Cn Annual Inst,
E(T-e7%) Fishing Mortality | 55% (a) 0.80 = log e (l-a)
Natural Mortality | 10% (n) 0,11 = log e (1l-n)
 Total Mortality 60% (i) 0.31 = log e (l-i)

Survival rate 40% = e-2




Table 5. Estimated stock sizes and yields of small salmon in various
areas based on 1375 angling catches.
Angling River Total Stock Estimated Aver. Estimated
Area Catch Exploit- River Size vield Wgt. yvield
(No) ation Run (¥o) from Area (1bs) from Area
Rate (no) (1bs)
E(1-e 7)
A 1153 10% 11,530 28,825 15,85 4.5 71,343
B 5343 15% 39,620 99,050 St 478 4.5 285,151
c 1988 20% 9,940 24,850 13,668 .5 61,506
D gu 20% L70 1,175 6L6 .5 2,907
E Lo 20% 200 500 275 L.5 1,238
F 87 20% 435 1,088 538 .5 2,691
G 1867 15% 12,447 31,118 17,115 .5 77,018
H 427 15% 2,847 7,118 3,915 4.5 17,618
I 975 20% 4,875 12,188 6,703 .5 30,164
J 4770 15% 31,800 79,500 43,725 .5 196,763
4;K 5771 20% 28,8535 72,1338 39,676 .9 178,542
L 6232 20% 31,160 77,300 42,845 L.5 192,803
M 2056 20% 10,280 . 25,700 18,135 63,608
N 2716 20% 13,580 33,950 18,673 L.5 84,029
Nfld.34%,119 17.2% 198,039 495,100 272,306 4.5 1,225,377
#Lab. 5,000 3.5% 1u2,857 357,143 136,429 L.5 883,931
Tot. 39,119 11.5% 340,896 852,240 468,732 ) 2,108,294
% Labrador figures are provisional.
N=2¢C
n ' Annual Inst.
E(l-e=2) Fishing Mortality] 55% (a) 0.80 = log e (1-a)
Natural Mortality] 10% (n) 0.11 = log e (l-n)
Total Mortality 60% (1) 0.91 = log e (1-i)
Survival Rate 40% = e "2

B
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Table 6. Estimated stock sizes and yields of large salmon in various
areas based on 1975 angling catches.

Angling River Total Stock Estimated Aver. Estimated
Area  Catch Exploit- River Size yield Wgt. yield
(No) ation Run (Bo) from Area  (1lbs) from Area
Rate (no) ‘ (1bs)
E(l-e )
A 0 0 0 0 0 0 0
B 166 15% 1107 8,315 7,238 8.0 -~ 55,142
C 23 20% 115 885 752 3.0 6,768
D 1 20% 5 38 32 9.0 288
E 0] 0 0 Q 0 0] 0
F o 0] 0 0] 0] 0 ‘ 0]
G 6 15% 49 308 262 3.0 2,358
H S 15% 60 462 393 9.0 3,537
I L . 20% 20 154 131 3.0 1,179
J 121 15% 807 6,208 5,277 9.0 b7 .,4393
K 756 20% 3780 29,077 24,713 9.5 234,793
L 130 20% 650 5,000 1,250 9.5 - 140,375
M o 20% 370 2,846 2,419 10.0 24,130
N 16 20% 80 615 523 3.0 & 707
NEld. 1308 18.6% 7,034 54,108 45,992 9.37 430,830
#Lab. 600 3.5% 17,143 131,869 112,089 9.5 1,064,846
Total 1906 7.9% 2u,177 185,977 158,080 9.46 1,495,676

% Labrador figures are provisional.

=
1
(@}

n Annual Inst,
E(1-e”%) Fishing Mortality [ 85% (2) 1.90 = log e (1-a)
‘ Natural Mortality | 10% (n) 0.11 - log e (1-n)

(i) 2.01L = log e (1-i)
-z

o

Total Mortality 87

Survival Rate 13% = e
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APPENDIX IX.

Methodology used to estimate the gains of Atlantic Salmon to
Maritimes and Quebec homewaters resulting from changes made to
reduce interception in the Newfoundland commercial fishery.
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INTRODUCTION

The methodology presented here was used to estimate the gain (in numbers of
fish and weight) to homewaters that would be derived from proposed requlation
changes aimed at reducing the rate of interception of Maritimes and Quebec
origin salmon in the Newfoundland commercial fishery. The methodology was
designed to facilitate assessment of options considered in this yeport and
others developed at a later date. Assumed values of the different parameters
are also presented.

GENERAL METHODOLOGY AND ASSUMPTIONS

The method employs tag return information in conjunction with catch
statistics to estimate the level and distribtuion in time and by area of
interception of Maritimes and Quebec origin salmon by the commercial fishery in
Newfoundland. Since detailed biological information was sketchy, stocks were
grouped according to likeness and by geographical area. Analyses conducted
depict minimum estimates of interception of Maritimes and Quebec origin salmon
by the Newfoundland commercial fisheries since lack of data prevented the
inclusion of estimates for interceptions of most previous spawners and
production from some Quebec stocks. Estimates pertain to the period 1969 to
1975 in the Newfoundland fishery and therefore represent averages for that time
period.

-~

Stock Grouping in the Analysis

Stocks were grouped in analyses according to likeness and by geographical
area.

(i) Quebec Gaspé and upper north shore - stocks originating from rivers on
Anticosti Island, along the lower north shore of Quebec and drawnwng
into Ungava Bay were excluded from the analyses as data was not
available to facilitate estimation of the levels of contribution to the
Newfoundland fishery.

(ii) Restigouche River system, New Brunswick

(iii) Miramichi River system, New Brunswick

(iv) Minor rivers of the Maritimes Region in the Gulf of St. Lawrence -
included all Nova Scotia, Prince Edward Island and MNew Brunswick rivers
that drain into the Gulf of St. Lawrence except those whic¢h are part of
the Restigouche and Miramichi river systems. -

( (v) Nova Scotia Atlantic Coast Rivers - included all rivers on the Atlantic

coast of Nova Scotia.

(vi) Bay of Fundy Rivers - included all Nova Scotia and New Brunswick rivers
that drain into the Bay of Fundy except inner Fundy rivers such as Big
Salmon and Stewiacke, which according to smolt tagging information do
not contribute to fisheries outside the Bay of Fundy (Unpublished data,
J.A. Ritter, Department of Fisheries and Oceans of Canada, Halifax,
Nova Scotia).
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Application of Tag Return Information

Estimates of the numbers of salmon of a particular stock or grouping of
stocks were determined using tag return information from releases of both
hatchery-reared and wild Atlantic salmon smolts released in the years 1968 to
1973. Releases of hatchery-reared smolts utilized in the analysis were confined
to smolt groups released in their native stream or nearby river. Data for
releases in streams distant from the native river of the smolts were excluded
from analyses as salmon under these conditions were assumed to have atypical
migration patterns (Ritter 1975). Migration timing, ocean distribution and
harvest rates were assumed to represent the stock rather than the river into
which the releases were made. -

Tag return information was employed in analyses in the following manner:

(i) To estimate the number and weight of salmon of Maritimes and Quebec
origin taken in the Newfoundland fishery. The numbers of salmon of
different groupings of stocks and sea-age classes taken in the
Newfoundland fishery were determined by using ratios of tagged (v) to
tagged plus untagged fish (u) in homewaters (H) to estimate the numbers
of fish taken in Newfoundland (N), i.e., to estimate Ny the following
relationship was applied.

Ny = Ny (H)

The ratios in homewaters were genera11y‘geveloped using sport fishery
catches or counts at monitoring traps. For some groups, particularly hatchery
fish, the relative proportions of tags recovered or present in the home river
- and in Newfoundland were used in place of absolute numbers of tags. The
proportions (rather than absolute numbers of tags) were used where it was noted
that the hatchery fish varied in age at first maturity from the wild fish they
represented in the analysis. For instance, large hatchery smolts originating
from a stock (St. John, New Brunswick) that produced grilse and multi-sea
-winter salmon in almost equal proportions are producing considerably h1gher
proportions of grilse (Ritter and Carey 1980).

The proportions developed for some lots of hatchery smolts were dependent
upon a division of the adult stock into fish that either did or were destined to
mature as l-sea-winter salmon and fish that did or were destined to mature as
multi-sea-winter salmon. The main area of contention in the division of a stock
into the two distinct maturity classes lay with the l-sea-winter salmon taken in
the Newfoundland fishery. For this separation, each stock or grouping of stocks
was treated separately and on the basis of time and location of recapture in the
Mewfoundland fishery, the l-sea-winter salmon were designated as maturing or
non-maturing. An ocean migration speed of 32 kilometres per day (equivalent to
20 miles per day) was assumed in these determinations (Personnel communication,
H. Liar, Department of Fisheries and Oceans of Canada, St. John's, Newfound-
land).

When tag returns were combined for fish of different sea-ages in the
development of their proportionate distribution in fisheries and spawning
escapements, the numbers of tag recaptures for different sea-age classes were
adjusted for differential tag loss rates. Based on data presented by Gray
(1973) and subsequent analyses of similar data (Unpublished data, J.A. Ritter),
tag loss rates (cp) of 0.35, 0.45 and 0.55 were assumed for 1-, 2- and
J-sea-winter salmon, respectxve]y
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For sets of tag return data for which counting trap information depicting
river escapements was used in analyses, tag returns in fisheries were adjusted
for a non-reporting by fishermen of tags they recovered. A non-reporting rate
(¢y) of 0.30 (i.e., 3 tags out of every 10 recovered in fisheries) was assumed
for tag recoveries in all fisheries. For smolt releases for which spawning
escapements were not determined directly from trap counts, the non-reporting
correction factor was not used because escapements were estimated from the sport
catch. For these latter groups it was assumed that the sport fishery took a
percentage of the bright salmon entering the freshwater portions of the river .
The percentage assumed (i.e., the efficiency of the sport fishery) varied from
one river to another with estimates of efficiency being determined independently
by such methods as adult tagging studies. - .

(i1) To estimate the distribution of salmon in time and location in the °
Newfoundland fishery according to stock grouping, sea-age class and
matur ity status [i.e., maturing or non-maturing). The tag recaptures
in the Newfoundland fishery were used to apportion according to stock
and sea-age the estimated harvests of Maritimes and Quebec origin
salmon in the Newfoundland fishery by Statistical Area and week.

Matur ity status was estimated according to time and location in the
fishery and assuming an ocean migration speed of 32 kilometers per
day. Tag recaptures for which either date and/or location in the
fishery were unknown were excluded from this part of the analysis.
Average weights of salmon of different sea-age classes, derived from a
sampling of the Newfoundland catch (Lear and May 1972), were used to
convert number of fish to weight landed (kg) by Statistical Area and
week.

(i1i1) To estimate the re-distribution of Maritimes and Quebec origin salmon
expected to occur with imposition of a requlatory option to reduce
interception. The sequential steps considered in determining the
impact of regulatory options are as follows:

- the number of salmen of the different stocks affected or initally
not harvested as a result of a requlation change depends upon the
fishing time and area encompassed by the regqulation change;

- the affected fish either esacape tne Mewfcundland fishery or are
harvested in the subsequent time interval and/or adJacent Area not
encompassed by the regulation change;

<

- Quebec and Maritimes salmon escaping the Newfoundland fishery were
assumed to be either maturing and westbound or non-maturing and
nor thbound;

- a portion of the affected salmon escaping the Newfoundland fishery
© succumb to natural mortal1ty prior to entering another fishery or
their respective home rivers;

- affected salmon northbound and escaping the Newfoundland fishery

~ were -assumed to be too late to enter the Greenland fishery that same
year (based on-adult tagging studies in the sea along the coast of
Newfoundland, personal communication, H. Lear); and
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- affected salmon northbound and escaping the Newfoundland fishery
were asssumed to be re-distributed among fisheries (excluding the
Greenland fishery in the same year) and the home river in the same
proportion as the remaining fish in the sea of that particular stock
or stock grouping and as estimated from tag recapture information.

Following identification of westbound (maturing) and northbound (non-
maturing) salmon affected by regulation change, the numbers of affected fish
that would be harvested in adjacent Statistical Areas and weekly time intervals
not encompassed by the regulation change were estimated. Exploitation rates for
west- and northbound salmon escaping from a particular Area were based on
recapture data from adult tagging studies in the sea -(personal communication,

H. Lear), and smolt tagging investigations in Maritimes and Quebec rivers (Table
1). The numbers of affected fish harvested enroute through the Newfoundland ~
fishery were estimated assuming a travel rate of 32 kilometers per day and
utilizing exploitation rates given in Table l. The affected fish escaping the
Newfoundiand fishery west and north were determined by subtracting the harvested
numbers from the numbers of fish initially affected by the regulation change.

Affected fish escaping west and north from the Newfoundland fishery were
re-distributed among the different fisheries and to the home river using tag
recapture data adjusted for natural mortality. Monthly natural mortality rates
of 0.04 for each of the winter months January, Feburary and March, and (.01 for
the other months were assumed. Doubleday et al (1980) suggest that monthly
natural mortality rates for North Atlantic salmon in the sea, l-sea-winter and
older, 1ie between 0.005 and 0.01.

Numbers of fish Ye-distributed to Maritimes and Quebec homewaters were
converted to weight by applying mean weights in homewaters according to stock.
origin and sea-age class. Mean weights of salmon in homewaters were available
from ongoing biological sampling programs in Maritimes and Quebec rivers.
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DETAILED METHODOLOGY

Maritimes and Quebec or1q1n salmon re- dwstr1buted through regulation changes
to the M2, Ldiang comwior oo saimon Tishery were estimated through separation
and treatment of the affected fish according to stock or grouping of stocks,
sea-age and maturity status. For a particular stock and depending upon the
complexity of it, analyses were conducted on five or less sea-age and maturity
classes. Potential gains to Maritimes and Quebec homewaters were estimated in

terms of numbers of fish and weight.

[ IMPACT IN NUMBERS OF FISH GAINED

Maturing l-sea-winter Salmon

The numbers of maturing l-sea-winter salmon arriving in Maritimes and Quebec
homewaters as a result of regulation changes to the Newfoundland fishery to
reduce the rate of interception were determined through use of the following
expressions.

A= Al + Az + A3 F oemmm————

A1 = nq [1—r1ta1)+(14r1ta1)(l-rZta2)+(1—r1tal)(1-r2ta2)(l-r3ta3)+ ----- Je



(’ where, A =

Meon

{-=n™

ta=
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number of maturing l-sea-winter salmon arriving in homewaters
subsequent to escaping the Newfoundland area as a result of a
regulation change. Ay__p represent the numbers of fish that
originate from individual Statistical Areas and weekly time
intervals.

number of maturing l-sea-winter salmon of a mainland stock or
grouping of stocks, in individual Statistical Areas and weekly time
intervals, affected by the regulation change.

the exploitation rate on the affected fish in different Statistical
Areas; this varies with the Statistical Area and its Tocation

"relative to the Statistic Area from which the fish were initally

released as a result of the regulation change (see Table 1).

the proportion of the time that fish released by the regulation
change are subjected to exploitation.

ta=1-t, where, ta Zo and£ 1; if ta is negative, ta=o.
te

te= time to travel through the Statistical Area assuming a travel
speed of 32 kilometers per day. ts is assumed to equal zero in

the Statistical Area from which the fish were released by the
regulation change.

ty= the proportion of the time that the regulation is in effect
while the affected fish (ny) are in the Statistical Area.

m1= monthly natural morta]iﬁy rate assumed to be 0.01; natural
mortality rate applied only to the fish escaping the
Newfoundland area.

t1= time in months from time fish initially released from the
Newfoundland fishery (i.e., when affected) to time of arrival in
Maritimes and Quebec homewaters. '

Maturing 2- and 3- sea-winter salmon

The numbers of maturing 2-sea-winter (B) and 3-sea-winter salmon (C)
arriving in Maritimes and Quebec homewaters subsequent to being released from
the Newfoundland area were estimated by the same methodology outtined for the
matur ing l-sea-winter salmon (A). :

Non-Matur ing l-sea-winter salmon

The following expressions were used to estimate the numbers of salmon of
different sea-ages arriving in homewaters as a result of regulation changes made
to the Newfoundland fishery. Salmon of different sea-ages arriving in
homewaters as estimated by the following methodology all stem from the
non-matur ing l-sea-winter salmon released from the fishery.

L~ D= Dy +0p +03 + -----
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01= & L (1-r1ta1)+(l—r1ta1)(1—r2ta2)+(1—r1ta1)

-(myty+maty)
(L-rotap)(l-r3tag)+--=--Je ,

where, D = number of non-maturing l-sea-winter salmon escaping the
Newfoundland fishery as a result of a regulation change. Dy--,
represent the numbers of fish that originated from different
Statistical Areas and time intervals, available in the sea at a
specific time after the Newfoundland fishery, before or at the
onset of another fishery that the affected fish are assumed to
encounter. Since fish released-from the Newfoundland fishery
would not be harvested in the Greenland fishery in the same year
(based on adult tagging studies in the Newfoundland area, H. -
Lear, personal communication), the expression D was calculated to
represent the number of affected fish available in the sea at the
onset of the Newfoundland fishery on 2-sea-winter salmon the next
year. Monthly natural mortality rates of 0.01 (mj) and 0.04 (mo)
were assumed; the 0.04 rate.was applied to the months January,
February and March and the 0.01 rate to all other months.

The distribution of the fish available in the sea at time of the
Newfoundland fishery on 2-sea-winter salmon were defined from the proportionate
distribution of tagged salmon as shown in Table 2. The absolute numbers
expected in the different fisheries and the river were determined as follows:

Number of non-maturing l-sea-winter salmon harvested as
2-sea-winter salmon in the Newfoundland fishery = D-p-i;

s N2

where, D = number of non-maturing l-sea-winter salmon escaping the
Newfoundland fishery as a result of regulation change and
available in the sea at time of harvest of 2-sea-winter salmon in
the Newfoundland fishery.

p = the proportion of the stock available in the sea that would have

N> been harvested as 2-sea-winter salmon in Newfoundland had the
rate of interception not been reduced (see Table 2 for relative
harvest proportions before reduction in interception).

i1= the relative proportion to which the rate of interception of
2-sea-winter-salmon in Newfoundland was reduced ile., ij= number
harvested after reduction divided by the number harvested before
reduction in interception.

Number of 2-sea-winter salmon escaping the

Newfoundland fishery as a result of reduction

in rate of interception (this applies only to

the re-distributed non-maturing l-sea-winter salmon) =TDep (1-i])

N2
:gl+h1
where, g7 equals the number of maturing 2-sea-winter salmon and hy the

number of non-maturing 2-sea-winter salmon escaping the fishery. This division
of maturing and non-maturing 2-sea-winter salmon was based on relative
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propor tions of the same determined for the original 2-sea-winter salmon affected
by and escaping the Newfoundland fishery. Maturity status of the original
2-sea-winter salmon was based on time and lccation of captive in the fishery.

Number of maturing 2-sea-winter salmon arriving -m1tg

in Maritimes or Quebec homewaters =gy . e

Number of non-maturing 2-sea-winter salmon

available at the time of the Newfoundland -(myty+mots)
fishery for 3-sea-winter salmon =hy . e

The destination of the non-maturing 2-sea-winter salmon as 3-sea-winter salmon
was determined from tag return information and according to the methodology
shown in Table 2.

-

Number harvested as 3-sea-winter salmon -(mpty+mots)
in the Newfoundland fishery =hy .p 1p .
N3 }

where, 1o equals the proportion to which the rate of interception of
3-sea-winter salmon in the Newfoundland fishery was reduced.

Number of 3-sea-winter salmon escaping
the Newfoundlang fishery as a result of -(m1t1+m2t2)
reduction in the rate of interception =hy . p (1-ip)e

. Ny

The 3-sea winter. salmon escaping the Newfoundland fishery would be

maturing and with their number being reduced only by natural mortality they
would be distributed between mainland miscellaneous fisheries and the
mainland river according to the relative proportion of each as determined by
methodology shown in Table Z.

The number of non-macuring l-sea-winter salmon designated to be harvested at
West Greenland as 2-sea-winter salmon was estimated using the tag return
information and methodology shown in Table 2. '

_ Number harvested as 2-sea-winter salmon -(miti+mots)
at West Greenland =D .p .1 .e
' Gp 2
1

where, PGZ'Z equals the proportion of the stock available in the sea -
that is designated to be harvested as 2-sca-winter salmon in West Greenland.
PG> is the proportion calculated from tag return information which applies
to“a Greenland fishery generally exceeding 2 000 tonnes. Since th present
quota and recent catches have been roughly half the earlier catches (i.e.,
the quota is 1190 tonnes), the proportion designated to the West Greenland

fishery was reduced by 50% (i.e., multiplied by 1).
' 2

The fish not harvested in the West Greenland fishery were re-distributed as
3-sea-winter salmon in the same manner as described previously for
non-maturing 2-sea-winter salmon re-distributed from the Newfoundland

fishery.
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The number of non-maturing l-sea-winter salmon designated to be harvested in
Newfoundland as 3-sea-winter salmon was estimated using tag return information
and the methodology shown in Table 2,

Number harvested as 3-sea-winter salmon - -(mytytmots)
in Newfoundland =D .p. 13.e

The number of 3-sea-winter salmon displaced from the Newfoundland fishery
would be re-distributed to the mainland miscellaneous fisheries and mainland
river according to their relative proportions as estimated from tag rveturn
information. . N

The numbers of non-maturing l-sea-winter salmon designated to return as
2-sea-winter and 3-sea-winter salmon to the mainland miscellaneous fisheries and
mainland river were estimated as follows:

Number harvested as 2-sea-winter salmon =(myty+mots)
in mainland miscellaneous fisheries =D.p.e _

M2
Number returning to mainland river ‘ - =(mytytmotsy)
as 2-sea-winter salmon =D.p.e

R2
Number harvested as 3-sea-winter salmon ={mit1+moty)
in mainland miscellaneous fisheries = D.p.e

M3

and, ) A N

Number returning as 3-sea-winter - (myty+mots)
salmon to mainland river = D.p.e

R3

Non-maturing 2-sea-winter salmon

The destination of the non-maturing 2-sea-winter. salmon (E) escaping the
Newfoundland area as a result of a reduction in the rate of interception was
determined by methodology similar to that described for the non- matur1ng
1-sea-winter salmon (D).

[T IMPACT IN WEIGHT OF FISH GAINED -

The weight of all salmon released to homewaters (that includes to mainland
miscellanewous fisheries and mainland river) was determined by using mean
weights for salwmon in homewaters separated according sea-age and stock. Mean
weights utilized were from ongoing b1o1og1cal samp11ng programs in Maritimes and
Quebec rivers.
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Table 1. Exploitation rates (r) for salmon of Martimes and Quebec origin
released from the different Statistical Areas in the Newfoundland fishery.

Rates based on driftnet tagging and recapture data provided by H. Lear, personal
communication, and smolt tagging and recapture data tor Maritimes and Quebec
salmon stocks. -

EXPLOITATION RATES (r)

RELEASED
FROM AREA 0 A B C D £ F G H I J K
0
A 0 0.20 0.15 0.05 0 0.05 0 0.05 0 0.05" 0
(0.15)1
B 0 0.20 0.15 0.05 0 0.05 0 0.05 0 0.05 0O
(0.15)1
C 0 0.20 0.15 ~0.05 0 0.05 O 0.05 0 0.05 0
(0.10)1
D 0 0.10 0.10 0.10 0.05 0.05 O 0.05 0 0.05 0
(0.05)1
E 0 0.05 0.05 0.01 0.05 0.06 0  0.05 O 0.05 0
F 0 0.05 0.05 0.05 0.05 0.05 0 0.10 0 0.10 0
G 0.10 0 0.10 0
H 0 0.15 0
I 0.15
J 0
¢

1 Numbers in parentheses represent alternative exploitation rates for Area 0 °
assumed for salmon of Quebec origin. '
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Table 2. Methodoiogy used to estimate the destination in fisheries and the home
river fnor non-maturing saimon escaping the MNewfoundland fishery as a
resuit of regulation changes. Data shown here are not rapresentative
of any individual stock or grouping of stocks.

Tagged Salmon @ of Designated Age
Class Available at Time of Fishery

Fishery and Age (lass No N
Designation Description No. Prop no My Ro Gy No. Prop'n M3 R3

No Newfoundland, 2SW 50 0.244

My Mainland Miscel.,2SW 5.0 0.024 5

Ro Mainland RiverC,2SW 101.0  0.493 100

Gp Greenland, 25w 5.2 0.026 5

N3 Newfoundland, 3SW 6.2 0.030 5.0 5 0.142

M3 Mainland Miscel.,3SW 6.2 0.030 6.0 5.0 0.142 5

R3 Mainland RiverC, 3SW 31.2  0.153 2 30.2 25.3 0.716 25
Mid date of capture/presence:June 1 Junel5 Julyl Septl Junel Junelbdulyl

3 Mumbers of tagged salmon shown in this table have previously been adjusted for
differential tag 1oss(ce) and non-reporting of tags recovered in fisheries
(cy). Relative distribution of adjusted tag returns is representative of the
estimated distribution of salmon of different sea age classes (designated by
sea-winters, i.e., SW) in various fisheries.

b Proportiohate distributions of tagged salmon (p) represent the estimated
distribution relative to destination in fisheries and home river for salmon of
a particular stock at a designated time in their sea-life.

C Number of tag recaptures in Mainiand River (R) include tags recovered in the
commercial fisheries in and near the river (n), in the sport fishery (a), in
other fisheries such as the native food fishery (0) and in the spawning
escapement (s),

fvee, R=[ (n+a+o0) (1)+s]I[ 1 ]

(I-cy) l-cq
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APPENDIX X.

Determination of Catch by Week of laritimes origin salmon

In order to arrive at a weight of the salmon catch for each
stock grouping in each Newioundland S:atL::;:a‘ Area ] wee]
~several steps had to be taken. We will use th

smolt tagging studies to explain the method.

(i) Pirst it was necessary to determine the total number
of 1- and 2- sea-winter salmon being har

vested in Newfoundland
waters in a representative period that were of Miramichi origin.

Tagging data and detailed commercial catch data from Newfoundland
were essential. The 1971 to 1973 wild smolt tagging data {(after
ban transition year) were used as well as the 1972 to 1975 Mir-
amichi angling data. Using these data we utilized a simple

ratio formula to estimate catches in Newfoundland. (Non-reporting
rates in the Miramichi angling fishery & in the Nfld. commercial
fishery were assumed to be sgual.)

Exploitation rates, necessary for calculations were estimated
separately for 1- and 2- sea-winter salmon in the home angling
and Nfld. commercial fisheries. WNext, average angling catches
per year were calculated for 1- & 2- sea-winter Miramichi salmon
for the period corresponding with the tag return years to the
Miramichi. Using the principle that we now know exploitation
rate and actual numbers harvested in the sport catch and the
exploitation rate in the Newfoundland commercial fishery on both
1- or 2~ sea-winter salmon according to the following relation-
ship:

Miramichi angllng exp101tatlon Nfld. commercial exploitation
(1- or 2- s-w)’ = rate ‘ ‘

Average total no. angled X

(1-2- s-w) ‘

where X = no. of 1~ or 2- sea-winter salmon of Miramichi origin
caught in Nfld. fishery.

(ii) From these numbers, total weight of Miramichi salmon
could them be calculated using average weights decided upocn in
Appendix 4.

(iii) Miramichi caught fish then had to be distributed
within areas from which tag returns were recorded. To do this,
all wild smolt tag returns in Newfoundland from the 1968 to 1974
tagging years were first distributed according to area of re-
capture. One and 2- sea-winter tagged salmon were treated sepa-
rately. Tags with insufficient information to assign by area
were rejected and it was assumed that the tag returns which were
not usable were randomly distributed within the Nfld. areas.

Total tag returns for all areas were equal to 100 percent,
then the appropriate percentage for each Area was calculated.
(Table 2 and 3) With these calculated percentages the total
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numbers or weight of Miramichi salmon could be apportioned ac-
cording to Area. It was assumed that tagged and untagged fish
were similarly distributed.

(iv) After distributing the Miramichi caught fish by area,
it was then necessary to distribute them by week within the res-—
pective Areas. Tag returns were tabulated according to week of
recapture by Area, totalled, and converted to percent recapture
per week (Table 4 and 5). Area totals of Miramichi salmon were
then apportioned by week utilizing the calculated weekly per-
centages. Standard weeks were employed., Any tags with insuffi-
cient timing data to assign them to a recapture week were disre-
garded and it was assumed that tags with incomplete data were
randomly distributed by Area and by week. One and 2~ sea-
winter salmon were dealt with individually.
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TABLE 2. Recaptures of l-sea-winter salmon in
Newfoundland from wild Miramichi smolt
tagging (1968-1974) distributed accord-
ing to statistical Area

TOTAL TAG PERCENT RETURNS
STATISTICAL  RETURNS FROM FROM EACH
EACH AREA ARER (%)
A 57 32.9
B 27 15.6
c 16 9.2
D 22 12.8
E 10 5.8
F 8 4.6
G 2 1.2
H 17 9.8
I 5 2.9
3 8 4.6
K 0 0
0 1 0.6
TOTALS 173 100.0

TABLE 3. Recaptures of 2-sea-winter in Newfound-
land from wild Miramichi smolt tagging
(1968 to 1974) distributed according to
statistical Area

TOTAL TAG PERCENT RETURNS
STA;;%ZICAL RETURNS FROM FROM EACH
EACH AREA ARER (%)

A 6 5.7
B 8 7.5
C 19 17.7
D 10 9.3
E 6 5.7
F 5 4.6
G 0 0

H 4 3.8
1 1 0.9
J 44l 41.1
K 1 -~ 0.9
0 3 2.8
TOTALS 107 100.0

121 tags were actually added to Area "J" as a result
of analysis of non-reporting (H. Lear , Appendix 3)



TABLE ¢4 Percentage distribution of l-sea-winter tag returns fror
Mi:a@ic?; wild smclt tagging (1262-74) by week, by ¥fl4a.
Statistical Area. Each Area total 3 may vary slightly
from 100% because of rounding
STATISTICAL AREA

WEEK 3 B C b E F G H I J < 0

1

2

3 .

4 1.8 10 12.5 11.8

5 1.8 7.4 10 - - 12.5

o 3.2 1.1 18.8 13.6 29 12.5 5.9 20 12,5

7 7.0 7.4 12.5 13.6 10 50 17.6 20 37.5

8 17.5 22,2 25.0 13.6 10 12,5 100 .41.2 20 12.5

9 24,6 29.6 18.8 31.8 30 17.6 20 12.5

10 10.5 11.1 18.8 9.1 10 5.9 20 12.5

11 15.7 7.4 - 4.5

12 - - 6.3 -

13 3.5 - - 3.7 9.1 10.0

14 - ’

18 3.5 12.5

16 1.8

17 -

18 -

19 3.5

20

21
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(3)

(5)

(6)
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Assumptions Made in Determining Number,
DlStrlDUthn and Timing of Miramichi Origin Salmon
in the Newfoundland Commercial Salmon Fishery

In order to arrive at an estimate of exploitation rates, timing
of harvest, location of harvest, etc., wild smolt tagging stu-
dies carried out between 1968 and 1976 on the Miramichi were
used. In most calculations, the data from the 1968 to 1973
taggings were used because returns were essentially complcte.

Tagged wild Miramichi smolt were assumed to behave in a similar
manner to wild untagged smolt in relation to migration route,
timing of migration, exploitation rate, ‘natural mortality, etc.

All recaptures of wild smolt in Newfoundland waters for which
complete data was available were used, i.e., recapture date,
location, methcd of capture and preferably with a scalza sample.

By averaging percent recapture of tagged Miramichi smolt in the
Newfoundland fisheries between the years 1969 and 1975 we ob--
tained an "average" year's distribution. Recaptures were allo-
cated to Newfoundland statistical districts and then split up
into week of recapture according to week "formula" decided on
by committee.

The data used represents an "average” distribution and timing
picture. It is recognized that these "averages" could be ex-
ceeded or not be reached in any particular year because of
changing effort due to ice conditions, storms, etc. :

To determine the actual "average" catch of Miramichi salmon in
Newfoundland waters, individual years' tagging data on a
return/1000 tagged were analyzed. The 1970 data was not used
because of the "overlap"” with the ban's introduction. Because
of the similarity between exploitation rates for Newfoundland
fisheries obtained from the 1968 and 1969 data versus the 1971
to 1973 data, we used the latter as they could be compared di-
rectly with detailed commercial data available from Newfoundland.
Escapement to spawn in the Miramichil was determined using 20%
exploitation by "home-water" anglers.

To determine actual numbers of Miramichi salmon harvested in
Newfoundland fishery, it was assumed that percent angling ex-
ploitation of tagged fish in the Miramichi was related to total
angling catch and that, when compared with the calculated per-
cent commercial exploitation of tagged fish in Newfoundland, the
untagged harvest in Newfoundland could be calculated. It was
assumed that there was no natural mortality to home waters Lrom
Newfoundland and that no tag loss took place during fhio pedacw.
The total numbers of Miramichi fish harvested were then allo-
cated to area and week of capture.



/

(9)

(11)

(12)

Because of non-reporting and

ice cenditions (see Hanry Lear's
calculaticns), additional tags not reported or missed in
Area "J" were added to tablss at a later dats
The numbers of Miramichi Zisgh caught in Mewfoundland by arsa
by week were then convertsd o pounds of fish using 4.41 1b
{1.98 kg)/fish for l-s=-w salmon and 9.92 1b (4.45 kg)/fish Zor
2-s-w salmon (accerding %o averagse welghts determined in
Newfoundland fisheries).
Assuming that Maritimes wished to see more of the harveastad
Miramichi £ish escape Newfoundland, possible variations (options)
to the present fishing regime were proposed. These options
would provide for different escapement levels from Newioundland
depending on which cone was imposed. ’
In order to determine how various options affected Miramichi
stocks in Newfoundland, it was necessary to determine exploita-
tion rates from statistical area to statistical area (J. Ritter)
and travel time along the coast and to hcome waters (H. Lear).

Timing of recapture data from the east coast of Newfocundland
demonstrated that approximately 60% of the one-sea-year salmon
of Miramichi origin were not headed home as "grilse", but were
destined to mature as 2~s-w salmon. It was also assumed that
these salmen did not go to Greenland to be harvested befors
returning to Newfoundland waters the next year. They were,
however, subject to a natural mortality (NM) of 19% before re-
entering the Newfoundland fishery.

All l-s-w salmon on the south coast of Newfoundland were headed
"home" and all 2-s-w salmen *of Miramichi origin in Newfoundland
waters were headed hcme that same year.

It had to be assumed that the l-s-w salmon not heading home
would return to the Newfoundland fishery the next yvear as 2-s-w
salmon and some would be harvested. It was obvious that the
exp101tatlon rate would be altered because the "option” would
now be in force.

Therefore, using the initial exploitation rate for all 2-s-w
or potential 2-s-w Miramichi salmon in Newfoundland prior to
the options introduction (38%), the exploitation rate for each
option was calculated. The basis for this calculation was the
"average" harvest of 2-s-w salmon prior to the ban compared to
the new harvest with the option in force.

- 18%

Option IB v
IT A - 9%
ITI B - 14%
IIT A - 14%
IIT B - 18%
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(14)

(15)

(16)
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Assumed 20 miles/day travel by salmon.

Most Maritimes Gulf stocks behaved as the Miramichi fish until
we get up to Restigouche area.

Angling data collected from rivers such as the Miramichi is
comparable to data collected from the smaller Gulf rivers.

Tag losses do not significantly alter the exploitation rates
calculated.

=
T
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APPENDIX XI,

Methndoleogv to allocate es
of Quebec origin salmon 1
and week of capture in th
Nfld-Labrador fisherie

[

wn

Tagging data from smolt released between 1968-1972 were
used to allocate the estimated numbers of Quebec origin salmon
in the Nfld fisheries intc areas and weeks of capture. Thae
proportions of tags returned from the different statistical areas
were first calculated and then applied to the numbers of 1 SW,
2 SW, and 3 SW salmon estimates. Weight estimates were found
by converting numbers te kilograms of salmon using the follow
average weights: 2,04 kg for 1 SW, 4,48 kg for 2 SW and 7,69 kg
for 3 SW salmon. (Tables 1,2,3,4).

The same tagging data base was also used to further refine
the catch estimates of statiscal areas into weeks of capture.
A standard week definition was first established and the
proportions of tags returned from individual weeks has then been
calculated for each statistical areas and for each age groups.
These proportions were then applied to the catch estimates of
each statistical areas then providing an estimate by age group
of the numbers of salmon intercepted during the individual fishing
weeks and in different statistical areas. Numbers were then
converted to kilograms of salmon using the same average weights as
above (table 5,6,7,8).

As a result of this allocation process of the catch
estimates into statistical areas and week of captures, some
discrepancies appeared between the catch estimates of mainland
origin salmon and the total Newfoundland catch in some areas
and in some week. Adjustments were then made to reconcile catch
estimates and total catches. Results of this exercice appear in
table 9 which was designed to replace data from table 8. This
table also includes an adjusted estimate for area J which was not
taken into account in tables 5,6,7 and 8.
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Table TI. Estimates of captures in YNewfoundland
of 1 SW Quebec origin salmon.

Area Proportionate Number Weight of
distribution of fish fish (kg)

0 9,7 469 957

A 19,3 933 1903

B iz,7 953 1903

C 12,9 624 1273

D 6,4 309 630

E 3,3 160 327

F 0,0 0 0

G 0,0 0 0

H 12,9 - 624 1273

I 0,0 0 0

J 12,9 624 1273

K 0,0 0 0

L 3,3 160 326

TOTAL: 100,0 4836 9865
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Table 2. Fstimates of captures in Newfounland
of 2 SW Quebec origin salmon.

Area Proportionate Number Weight of
distribution of fish fish (kg)

0 10,2 4226 18932

A 18,8 7790 34899

B 8,4 3480 15590

C 12,1 5013 22458

D 5,8 2403 10765

E 14,0 5801 25989

F 8,4 3480 15590

G 0,0 0 0

H 2,8 1160 5197

I 3,7 1533 6868

J 15,8 6547 29331

K 0,0 0 0

L 0,0 0 0

Total: 100,00

I~
b=t
i
(W9]
(UV]

185 620




Table 3. Estimate of captures in

Newfoundland of 3 SW Quebec
origin salmon

Area Proportionate Number Weight of
distribution of fish fish (kg)

0 9,1 146 1123

A 9,1 146 1123

B 0,0 0 0

C 0,0 0 0

D 0,0 0 0

E 9,1 146 1123

F 18,2 293 2252

G 0,0 0 0

H 0,0 0 )

I 9,1 146 1123

J 45,4 730 5614

K 0,0 0 0

L 0,0 0 0

[B%]
(W5)
un
[8 0]

TOTAL: 100,00 1607 1
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Table 4 stimates capturesz in
lewfoundla of Ouehec origin
almon

Area Number of Weight of
8] 4847 21012
A 8869 37925
B 44173 17493
C 5637 23731
D 2712 11395
E 6107 27439
F 3773 17842
G 0 0
H 1784 6470
T 1679 7991
J 7901 32218
K 0 0
L 160 326
TOTAL: 47876 207843
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Table & Istimates of oumoa=rs snd coundst of I 03W Tuedec origin salooen faumn 2 the Newlcundland fisharizs.
ARZA
Weak 0 A 3 C D £ ¥ G 54 i J 3 To
387
t (3837)
2 1150 1153
N ! (11309) (11308,
3 38 1160 387 333
(3825) {(1159%) {3836) (382%;
. 387 13% w01 1160 383
b (3838) (11478) (3973} (115093 (3802
B 1160 771 1601 173 383 2636
(11506) (7631) (158%D) (7671) (380) (25743
779 334 1160 773 383 770
3 (7728) (38z3 (113Q09) (7672} (3802) (76410
384 779 771 774 773 77¢
7 (3811) (7728) (7631) (76733 (7672) {7651
384 1160 771 k1A 383
8 (3811) (11591) (7631) (380%) (3822)
1947 386 387 27
9 (19319) (3823 (3838) (2632C}
768 779 773 386
10 (7623) (7728) (7672) (3825)
1153 1169 773 401 3 496
il (11433)  (11531) (7872 (39733 (34669}
779 383 1 154
12 (7728) (3823 (11562)
13 o)
14 -
1 G
384 389
15 (3811) (3864)
1133 387
OEReE (11433 (3836) ‘
Toral 226 7730 3480 5013 2403 5801 3480 9 1168 1533 6347 5
(41922) (77277) (34322) (69719) (23838) (57348) (345I2) (11307) (13207) (64948} N




137

the hewioundland fisheries.

Bnt

o

0

145
145
(2413
147 292
(2422) (48273

146
(2413)

Lo

146
(2413)

0

<)

146 146 293 146 730
(2413) (2413) (4843) (2413) (12067}
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Taciz2 2 Tsrimate of aumoers apd zounds) i Juedec orizin sal=on zauzht in tne Newfoundland flsheries
ARZA
5] A 3 < o] z 7 G kS I J g L
387
(2837
N - 306 1180
B (13922)(11308)

386 1160 533 3s? 577
(3823) (12309 (5237) (3838) (3647
38 1158 401 1150 539 1156
(3836) (11476)  (3973) (11309) (6225) (11481)
1160 771 1756 147 773 383 2988
(11506) (7531} (18573 (2422) (7671) (3802) (31570)
779 542 1150 773 383 10642
(7723) (6313) 11509) (7672) (3802) (10742)
384 779 31 1083 774 773 136 770
(3811) (77219 (1371)  (9027) (7873) (7672) (633) (7841)
1471 311 927 312 184 897 4ads
(3811} (14690) (1371) (8339 . (1378) (3801) (5198) (38584)
157 212 156 386 187 155 136 3810
(683) (21378) (586) (3823) . (3836) (538) (638) (3173%)
914 915 773 386 154 160 3322
(10038)  (8414) (7672)  (3825) (631) (708) (31334) -
1153 1323 77 401 3632
(11433) (12277 (7672) (3973) (35353)
157 779 383 1321
(589)  (772%) (3820) (12237)
0
3
384 389 , 723
(3811} (3862) (7a7$
1308 542 160 1012
(12123 (4523) (706) (17332;

B 38&% 44l3 3637 3712 5107 3773 1784 1573 7301
(45503) (83803) (38837) (52481) (235200) (50683)(39383) ¢ (14259) (17620) (73783) Q




Table 9. Adjusted estimates of pounds of Quebec origin salmon caught in the Newfoundland fisheries

AREAS
Week 0 A B € 5 E F ¢ i ' ’ ‘ - RN

i 3837 7995 1183
2 13922 1150¢ 11273 36751
3 3825 11509 6257 3835 4hnt
. 3836 11476 3973 11509 6215 28043 : 65052
5 11506 7651 16573 706 2422 7671 3802 3903L 893e3

| . 7728 4513 11509 7672 3802 8329 43533

!
; 3811 7728 1371 9027 7673 7672 688 10054 48022
8 3811 14690 1371 8319 1376 3801 519¢ 38584
g 689 21376 686 3825 3836 688 688 31788
10 10036 8414 7672 3823 681 706 31334
1 11433 12277 7672 3973 35333
12 689 7728 3820 12237
13
4 7675

3811 3864 -

13 -
Uther 12323 4523 LR

~otal 46403 838053 38637 52481 25200 60665 39365 0 1423¢ 17620 137658 0 70t 3le75¢
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APPENDIX XII

Cetermination of Swimming Speed

Swimming speeds at sea of Atlantic salmon were determined Trom Tisn wnich were
tagged and released in the Mewfoundland-Labrador coastal areas during 1969-75 and
subsequently recaptured. The number of days free wers defineg as the numbar of
days from the day the fish was tagged until it was recaptured. Only fisnh tnat nad
been free for more than one day and had travelled more than five miles were included
in the calculations. The mileages were obtained from nathca1 charts and were the
shortast straight line distance or were the %total distance from point to point along
the coast from the place of tagging and release to the place of recapture. The mean

rates of travel were calculated as nautical miles day ' for sacn of the seaz-age
classes 1-, 2-, and 3-sea-winter and previously spawned salmon.

The mileages between areas were calculated as the snortest straight line
distance or point-to-point distance along the coast from the mid-ooint of one Area

to the mid-point of the Area of destination basad on migration patterns determined
Trom tagging experiments.

The rates of travel of 1-, 2-, and 3-sea-winter salmon were very similar with
arithmetic means ranging from 10.3 to 11.3 miles day ' and geometric means ranging
from 8.8 to 9.2 miles day '. Since these sea-age classes constitute about 98% of
the commercial catch, it was deemed reasonable to consider a rate of travel of 10
miles day ! as a minimal one.

Calculations of swimming speed required certain assumptions:

(1) The fish was caught immediately as it entered the recapture area.
The fish travels in straight lines by the most direct route.

(3) A1l fish exhibit the migration oatuerns obtained from taggﬁng
experiments, which ignores stock differences.

These assumptions all contributed to the calculation of a lowered daily rate
of movement. The Working Group felt the assumptions were seldom met in their
entirety. Moreover, some fish in these studies and in other past studies exceeded
the 20 miles/day rate.

Rates of movement of unhindered salmon probably follow a normal distribution.
Effects of tagging can only move the mode to the left, i.e., to decrease the average
rate, because of handling stress, possible effects of tag on perfarmance and, most
importantly, delay in recapture in mainland areas because a considerable portion
was recaptured by angling in the absence of a commercial fishery.

On the assumption that mainland multi-sea-winter fish captured on the east
coast of Newfoundland are the same "lot" as those on the south coast, the 20 mi/day
rate fits the east and south coast peak catches better. That is, fish uncaught on
the east coast peak will move through the south coast area behind the peak there
unless a rate of movement faster than 10 mi/day is used.

Thus, the rate of 20 miles/day was chosen as the best estimate of the average
rate of migrating speed.

The number of days required for Atlantic salmon to travel from one area to
another in HNewfoundland and Labrador and toc other areas in eastern Canada were
then calculated on the basis of the mileage between areas, assuming a rate of
travel of 20 miles day™!,



141

-
=
D

Belding, D.C., and G. Prefontat

1938. Studies on the Atiantic salmon. Il Report on the salmon
of the 1937 Port-aux-Basques{Newfoundland) drift net fishery
Contrib. Inst. Zool. Univ. Montreal, 3:1-50.

1939. Studies on the Atlantic salmon. 1III Report on the salmon
of the 1937 Miramicni(New Brunswick) drift-net fishery.
Contrib. Inst. Zool. Univ. Montreal, 4:1-63.

Blair, A.A.

1934. Recaptures from 1930 Miramichi salmon tagging. Ann. Rep.
Biol. Bd. Canada 1933: 15-16.

1956. Atlantic salmon tagged in East Coast Newfoundland waters at
Bonavista. J. Fish. Res. Bd. Can. 13(2): 219-232.

1957a. Salmon tagging at Cape Charles, Labrador. J. Fish. Res. Bd.
Can. 14(2): 141-144.

19576. Salmon tagging at Francis Harbour Bight, Labrador. J. Fish.
Res. Bd. Can. 14(2):135-140.

Lear, W.H.

1976. Atlantic salmon tag recaptures. A manuscript compilation of
mostly unpublished tagging results on maps, 36 pp. Biological
Station, St. John's, Newfoundland.

Lear, W.H. and R.H. Payne

1973. Estimate of immediate tagging mortality of adult Atlantic
salmon. 1CES/1CNAF Salmon Document 15.

May, A.W.

1970. Drift net tagging of Atlantic salmon 1CES/1CNAF Salmon Document
1.

Peet, R.R., and J.D. Pratt

1972. Distant and local exploitation of a Labrador Atlantic salmon
population by commercial fisheries. 1CNAF Redbook: 65-71.




P
E=N
[R]

Summation of estimatad lossas o Mewfomdland Commercial Fisreries and

gains o Maritime Fisheries rasulting Zrom the ircosition of zach of

seven rsgulatcry cpoiizns considared.

AFTZCIED % ICSSES TO NFLD. HGALNS 0 Maririomey

CPTICH t STCXK NO. ’ FOUNES % =0, ‘ FOULS i; O ’ oS
1A Festigouche | 19,233 159,389 4 19,335 | 159,%89 I 17,197 | 200,485
Miror Gulf 5,130 44,433 | -5,190} 44,433 1 4,935 46,209
Saint Schn 1,33 5,592 1 1,33 5,892 § 1,190 8,543
Nova Scotia | 2,849 14,471 2,949 14,471 & 2,705 18,651
Miramichi 30,171 196.953 § 30,171 | 196.953 | 27,927 ) 224.782
13 Pesticoucte | 11,22 91,113 1 10,203 82,364 | 3,965 | 103,277
Minor Gulf 3,043 26,360 § 2,727 23,660 | 2,620 24,450
Saint Joan 364 1,605 4 352 1,552 | 348 1,535
Nova Scotia | 1,735 9,117 | 1,614 8,357 | 1,383 8,849
Miramichi 14,613 101.162 | 12,761 87.825 3. 11,856 | 101,042
22 Pestigouche | 8,822 84,713 | 8,107 80,111 § 7,867| 82,122
Miror Gulf 3,084 29,153 | 2,929 27,785 | 2,365 27,323
Saint John 379 1,671 § 359 1,383 ¢ 3483 1,716
Yova Scotiz | 1,565 8,372 | 1,501 8,085 | 1,436 8,002
Miremichi 12,836 108.572 § 11,954 101.618 | 11,356 103,305
28 Pastigoucke 7,183 69,933 Q 6,668 §5,165 1 6,475 67,3878
Minor Guif 2,736 25,347 | 2,591| 23,627 { 2,521| 23,372
Saint John 405 1,786 | 393 1,733 381 1,862
Nova Scotia | 1,588 8,372 || 1,466 7,711 ] 1,452 7,637
Miyemichi 11,354 92.134 L 10,378 ga.462 | 9,994 88.572
3A Restigouche | 6,310 63,718 | 5,793 58,657 5,735 58,087
Minor GuiLf 2,383 22,948 | 2,229 21,668 | 2,197 21,507
Saint John 242 1,067 § 219 966 217 957
Yova Scotiz | 1,065 6,167 | 1,001 5,880 ; 991 5,81%
Miramichi 8,980 82,004 g 8,469 77,433 % . 8,298) 78.063
B Restigouche 5,173 51,833 § 4,700 47,263 $ 4,653 46,793
Minor GulZ 2,019 19,419 ¢ 1,963 18,874 1~ 1,931 18,83%4
Saint John 379 1,671 360 1,588 349 1,721
Nova Scotia 1,168 6,603 § 1,081 6,013, 1,070 5,95%

M.ramichi 8,471 73,476 { 7,916 68.637 | 7,747 69.33
QUEBEC | Resticouche | 6,222 61,788 { 5,690 56,462 5,548 56,35
Miror Gulf 2,100 20,081 % 1,905 18,271 | 1,860 18,427
Saint Jcan 182 803 | 163 “119 | 161 710
' Mova Scotia 666 4,403 ; 628 4,235 | 621 4,189
L Miramichi 10,553 88.922 % 9,588 80.825! 9,219 84 .A5Y

*Oetai1s follow in Tabies 1-5.



143

TABLE la. Impact of introduction of Option 1A to the Newfoundland
commercial salmon fishery on Restigouche origin Atlantic

salmon in that fishery,

[ 1-SEA-WINTER SALMON
Impact Numbers Pounds
g Affected 7268 32052
© Harvested later in same year 0 0
o Net loss end of lst year 7268 32052
§ Harvested as 2Z-sea-winter salmon 0 0
0 Harvested as 3-sea-winter salmon 0 0
Y Total net decreased catch 7268 32052
Z
Homing as l-sea-winter salmon 1263 5570
g Homing as 2-sea-winter salmon 3138 31129
9 Homing as 3-sea-winter salmon 1236 20431
Total gain to home waters 5637 57130
,
2-SEA-WINTER SALMON
Impact Numbers Pounds
g Affected 12197 120994
© Harvested later in same year 0 0
5 Net loss end of lst year 12197 120994
5 Harvested as 3-sea-winter salmon 0 0
9 Total net decreased catch 12197 120994
3
u
=
o Homing as 2-sea-winter salmon 7224 71662
& Homing as 3-sea-winter salmon 3920 64798
= Total gain to home waters 11144 136460
3-SEA-WINTER SALMON
Impact Numbers Pounds
g Affected 420 6943
5 Harvested later in same year 0 0
g Total net decreased catch 420 6943
c A
5
0
4y
3
Y
z
% Homing as 3-sea-winter salmon 416 6876
2 Total gain to home waters 416 6876
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Total gain to home waters

TABLE lb. Impact of introduction of Option 1B to the Newfoundland
commercial salmon fishery on Restigouche origin Atlantic
salmon in that fishery.

—

1-SEA-WINTER SALMON
Impact Numbers Pounds
E Affected 3999 17636
o Harvested later in same vear 261 1151
- Net loss end of lst year 3738 16485
g Harvested as 2-sea-winter salmon 352 3492
o Harvested as 3-sea-winter salmon 18 298
% Total net decreased catch 3368 12695
]
=
.Homing as l-sea-winter salmon 544 2399
2 Homing as 2-sea-winter salmon 1484 14721
g Homing as 3-sea-winter salmon 515 8513
Total gain to homs waters 2543 25633
2-SEA-WINTER SALMON
Impact Numbers Pounds
g Affected 6941 68855
m Harvested later in same year 229 2272
o Net loss end of lst year 6712 - 66583
g Harvested as 3-sea-winter salmon 57 942
2 Total net decreased catch 6655 65641
2
Q
=
@ Homing as 2~sea-winter salmon 4316 42815
% Homing as 3-sea-winter salmon 1830 30250
m Total gain to home waters 6146 73065
3-SEA-WINTER SALMON
Impact Numbers Pounds
G Affected 2380 4628
o Harvested later in same year 0 0
- Total net decreased catch 280 4628
£ .
o)
o
=
5}
e
g Homing as 3-sea-winter salmon 277 4579
S 277 4579
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TABLE lc. Impact of introduction of Option 2A to the Newfoundland
commercial salmon fishery on Restigouche origin Atlantic
salmon in that fishery.

~

1-SEA-WINTER SALMON
Impact Numbers Pounds
g Affected 484 2134
s Harvested later in same year 116 512
- Net loss end of lst vear 368 1622
g Harvested as 2-sea-winter salmon 0 0
o Harvested as 3-sea-winter salmon 0 0
ks Total net decreased catch 368 1622
4]
=
Homing as l-sea-winter salmon 364 1605
g Homing as 2-sea-winter salmon 0 0
o Homing as 3-sea-winter salmon 0 0
- Total gain to home waters 364 1605
2~-SEA-WINTER SALMON
Impact Numbers Pounds
'g Affected 7858 77951
o Harvested later in same year 379 3760
8 Net loss end of lst year 7479 74192
g Harvested as 3-sea-winter salmon 20 331
9 Total net decreased catch 7459 73861
=
Q
z
) Homing as 2-sea-winter salmon 6573 65204
§ Homing as 3-sea-winter salmon 653 10794
o Total gain to home waters 7226 75998
3~SEA-WINTER SALMON
Impact Numbers Pounds
d Affected 280 4628
5 Harvested later in same year 0 0
- Total net decreased catch 280 4628
2 .
=)
Q
U
2
]
2
g Homing as 3-sea-winter salmon 277 4579
S Total gain to home waters 277 4579
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Impact of introduction of Option 2B to the Newfoundland
commercial salmon fishery on Restigouche origin Atlantic
salmon in that fishery.

—

1-SEA-WINTER SALNMOU
Impact | Mumbers Pounds
o Affected 572 2523
S Harvested later in same year 113 498
o Net loss end of l1lst year 459 2024
5 Harvested as Z2-sea-winter salmon 0 0
o Harvested as 3-sea-winter salmon Q 0
% Total net decreased catch 459 2024
4l
=
Homing as l-sea-winter salmon 454 2002
2 Homing as 2-sea-winter salmon 0 0
9 Homing as 3-sea-winter salmon 0 0
= Total gain to home waters 454 2002
2-SEA~-WINTER SALMON
Impact Numbers Pounds
g Affected 6331 62804
o Harvested later in same year 375 3760
3 Net loss end of lst year 5952 59044
g Harvested as 3-sea~winter salmon 20 331
9 Total net decreased catch 5832 58713
=
o
e
o Homing as 2-sea-winter salmon 5091 50503
g Homing as 3-sea-winter salmon 653 10794
m Total gain to home waters 5744 61297
3-SEA-WINTER SALMON
Impact Numbers Pounds
E Affected 28Q 4628
o Harvested later in same year 0 0
o Total net decreased catch 280 4628
C .
3
0
&
=
(]
2z
g Homing as 3-sea-winter salmon 277 4579
2 Total gain to home waters 277 4579
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TABLE le. Impact of introduction of Option 3A to the Newfoundland
commercial salmon fishery on Restigouche origin Atlantic
salmon in that fishery.

~

1-SEA-WINTER SALMON
Impact Numbers Pounds
'g Affected 132 5822
© Harvested later in same vyear 29 128
= Net loss end of lst year 103 454
5 Harvested as 2~sea-winter salmon 0 0
o Harvested as 3-sea-~winter salmon 0 0
g Total net decreased catch 103 454
Z
Homing as l-sea-winter salmon 102 450
g Homing as 2-sea-winter salmon 0 0
9 Homing as 3-sea-winter salmon 0 0
Total gain to home waters 102 450
2-SEA-WINTER SALMON
Impact Numbers Pounds
g Affected 5898 58508
o Harvested later in same year 474 4702
o Net loss end of 1lst year 5424 '53806
g Harvested as 3-sea-winter salmon 0 0
o Total net decreased catch 5424 53806
i
]
4
o Homing as 2-~sea-winter salmon 5370 53270
& Homing as 3-sea-winter salmon 0 0
S Total gain to home waters 5370 53270
3~-SEA-WINTER SALMON
Impact Numbers Pounds
Y Affected 280 4628
b Harvested later in same year 14 231
- Total net decreased catch 266 4397
<
S
o
g_‘
2
]
Z
2 Homing as 3-sea-winter salmon 263 4347
S Total gain to home waters 263 4347
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TABLE 1f. Impact of introduction of Option 3B to the Newfoundland
commercial salmon fishery on Restigouche origin Atlantic
salmon in that fishery.

—

1-SEA~WINTER SALMON
Impact Numbers Pounds
’g Affected 242 1067
© Harvested later in same year 23 101
= Net loss end of lst year 219 966
£ Harvested as 2-sea-winter salmon 0 0
o Harvested as 3-sea-winter salmon 0 ¢
? Total net decreased catch 219 966
=
Homing as l-sea-winter salmon 217 957
& Homing as 2-sea-winter salmon 0 0
0 Homing as 3-sea-winter salmon 0 0
- Total gain to home waters 217 957
2-SEA-WINTER SALMON
Impact Numbers Pounds
= Affected 4651 46138
s Harvested later in same year 450 4464
3 Net loss end of lst year 4201 41674
g Harvested as 3-sea-winter salmon 0 0
9 Total net decreased catch 4201 41674
3
o
=
) Homing as 2-sea-winter salmon 4159 41257
g Homing as 3-sea-winter salmon 0 0
8 Total gain to home waters 4159 41257
3-SEA-WINTER SALMON
Impact Numbers Pounds
9 Affected 280 4628
d Harvested later in same year 0 0
- Total net decreased catch 280 4628
g
2]
¢]
Uy
K
o
b=
2 Homing as 3-sea-winter salmon - 277 4579
3 Total gain to home waters 277 4579
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TABLE 19- Impact of introduction of Option Quebec to the Newfound-
land commercial salmon fishery on Restigouche origin
Atlantic salmon in that fishery.

B 1-SEA-WINTER SALMON

Impact Numbers Pounds
g Affected 324 1429
o Harvested later in same year 19 84
- Net loss end of lst year 305 1345
g Harvested as 2-sea-winter salmon 30 298
0 Harvested as 3-sea-winter salmon 2 33
l; Total net decreased catch 273 1014
3]
=
, Homing as l-sea-winter salmon S0 397
¢ Homing as 2-sea-winter salmon 78 774
O Homing as 3-sea-winter salmon 18 298
. Total gain to home waters 186 1469
2-SEA-WINTER SALMON
Impact Numbers Pounds
g Affected 5618 55731
- Harvested later in same year 460 4563
3 Net loss end of 1lst year 5158 51167
g Harvested as 3~-sea-winter salmon 0 0
9 Total net decreased catch 5158 51167
=
Q
74
o Homing as 2-sea-winter salmon 5106 50652
g Homing as 3-sea-winter salmon 0 0
s Total gain to home waters 5106 50652
3-SEA-WINTER SALMON
Impact Numbers Pounds
g Affected 280 4628
o Harvested later in same year 21 347
g Total net decreased catch 259 4281
g _
o]
W
3
0]
]
% Homing as 3-sea-winter salmon 256 4232
2 256 4232

Total gain to home waters
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TABLE 2a. Impact of introduction of Option 1A to the Newfcocundland
commercial salmon fishery on Minor Gulf Rivers origin
Atlantic salmon in that fishery.

—

1-SEA-WINTER SALMON
Impact Numbers Pounds
ke Affected 1359 5993
% Harvested later in same year 0 0
- Net loss end of lst year 1359 5993
§ Harvested as Z2-sea-winter salmon 0 0
o Harvested as 3-sea-winter salmon 0 .0
5 Total net decreased catch 1359 5993
g
i
Homing as l-sea-winter salmon 706 3113
g Homing as 2-sea-winter salmon 462 4583
9 Homing as 3-sea-winter salmon 27 446
Total gain to home waters 1195 8142
2~SEA-WINTER SALMON
Impact Numbers Pounds
T | Affected 3755 37349
ﬁ Harvested later in same year 0 0
) Net loss end of 1lst year 3765 © 373459
5 Harvested as 3-sea-winter salmon 0 0
9 Total net decreased catch 3765 37349
3
@]
&
o Homing as 2-sea-winter salmon 3553 35246
g Homing as 3-sea-winter salmon 142 2347
= Total gain to home waters 3685 37593
3-SEA-WINTER SALMON
Impact Numbers Pounds
g Affected 66 1091
a Harvested later in same year 0 o
- Total net decreased catch 66 1091
c: .
3
0
Uy
=
7]
=
g Homing as 3-sea-winter salmon 65 1074
S Total gain to home waters 65 1074
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TABLE 2b. Impact of introduction of Option 1B to the Newfoundland
commercial salmon fishery on Minor Gulf Rivers origin

Atlantic salmon in that fishery.

i 1-SEA-WINTER SALMON
Impact Numbers Pounds
s Affected 721 3180
@ Harvested later in same year 85 375
o | Net loss end of lst year 636 2805
= Harvested as 2-sea-winter salmon 12 119
o Harvested as 3-sea-winter salmon 0 0
g Total net decreased catch 624 2686
]
Z
Homing as l-sea-winter salmon 325 1433
g Homing as 2-sea-winter salmon 211 2093
ke Homing as 3-sea-winter salmon 12 198
i - Total gain to home waters 543 3724
2~-SEA-WINTER SALMON
Impact Numbers Pounds
g Affected 2300 22816
o Harvested later in same year 214 2123
- Net loss end of lst year 2086 20693
5 Harvested as 3-sea-winter salmon 0 0
o Total net decreased catch 2086 20693
i
o
=
0 Homing as 2-sea-winter salmon 2065 20485
g Homing as 3-sea-winter salmon 0 0
I Total gain to home waters 2065 20485
3-SEA-WINTER SALMON
Impact Numbers Pounds
g Affected 22 364
o Harvested later in same year 5 83
- Total net decreased catch 17 281
g
2
O
o
2
@)
Z
g Homing as 3-sea-winter salmon 17 281
3 Total gain to home waters 17 281




TABLE

152

2¢, Impact of introduction of Option 2A to the Newfoundland
commercial salmon fishery on Minor Gulf Rivers origin

Atlantic salmon in trat fishery.

1-SEA-WINTER SALMOM

Impact Numbers Pounds
g Affected 287 1266
© Harvested later in same year 30 132
- Net loss end of lst vear 257 1133
g Harvested as 2-sea-winter salmon 3 30
0 Harvested as 3-sea-winter salmon 0 0
s Total net decreased catch 254 1103
2
Homing as l-sea-winter salmon 144 635
g Homing as 2-sea-winter salmon 68 675
9 Homing as 3-sea-winter salmon 5 89
Total gain to home waters 218 1409
2-SEA~-WINTER SALMON
Impact Numbers Pounds
T | Affected 2775 27528
m Harvested later in same year 122 1210
S Net loss end of l1lst year 2653 126318
5 Harvested as 3-sea-winter salmon 0 0
o Total net decreased catch 2653 26318
2
]
&
o Homing as 2-sea-winter salmon 2626 26050
g Homing as 3~sea-winter salmon 0 0
= Total gain to home waters 2626 26050
3-SEA-WINTER SALMON
Impact Numbers Pounds
g Affected 22 364
© Harvested later in same year -0 0
- Total net decreased catch 22 364
<]
=)
0
[t}
c
]
Z
2 Homing as 3-sea-winter salmon 22 364
RS Total gain to home waters 22 364




153

TABLE 2d. Impact of introduction of Option 2B to the Newfoundland
commercial salmon fishery on Minor Gulf Rivers origin

Atlantic salmon in that fishery.

1-SEA-WINTER SALMON

Impact Numbers Pounds
g Affected 4472 1949
© Harvested later in same year 40 176
o= Net loss end of lst year 402 1773
g Harvested as 2-sea-winter salmon 7 69
) Harvested as 3-sea-winter salmon 0 0
ks Total net decreased catch 395 1704
Z
Homing as l-sea-winter salmon 223 983
2 Homing as 2-sea-winter salmon 115 1141
0 Homing as 3-sea-winter salmon 9 149
= Total gain to home waters 347 2273
2-SEA~-WINTER SALMON
Impact Numbers Pounds
' Affected 2322 23034
o Harvested later in same year 147 1458
- Net loss end of lst year 2175 © 21576
§ Harvested as 3-sea-winter salmon 0 0
9 Total net decreased catch 2175 21576
I
@)
=z
@ Homing as 2-sea-winter salmon 2153 21358
g Homing as 3-sea-winter salmon 0 0
¥ Total gain to home waters 2153 21358
3-SEA-WINTER SALMON
Impact Numbers Pounds
| Affected 22 . 364
% Harvested later in same year 1 17
- Total net decreased catch 21 347
g
3
o]
e
=
0
=
g Homing as 3-sea-winter salmon 21 347
2 Total gain to home waters 21 347
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TABLE 2e. Impact of introduction of Option 3A to the Newfoundland
commercial salmon fishery on Minor Gulf Rivers origin

Atlantic salmon in that fishery.

B 1-8EA-WINTER SALMOU
Impact Numbers Pounds
E Affected 116 512
o Harvested later in same year 9 40
- Net loss end of lst year 107 472
g Harvested as Z-sea-winter salmon 2 20
0 Harvested as 3-sea-winter salmon 0 0
% | Total net decreased catch 105 452
4]
Z
Homing as l-sea-winter salmon 63 278
g Homing as 2-sea-winter salmon 29 288
9 Homing as 3-sea-winter salmon 2 33
™ Total gain to home waters 94 599
2-SEA-WINTER SALMON
Impact Numbers Pounds
= Affected 2225 22072
© Harvested later in same year 123 1220
% Net loss end of 1lst year 2102 20852
5 Harvested as 3-sea-winter salmon 0 0
S Total net decreased catch 2102 20852
3
]
A
© Homing as 2-sea-winter salmon 2081 20644
g Homing as 3-sea-winter salmon 0 0
jos Total gain to home waters 2081 20644
3-SEA-WINTER SALMON
Impact Numbers Pounds
g Affected 22 364
b Harvested later in same year 0 0
- Total net decreased catch 22 364
o
3
0
W
=
@)
pzd
2 Homing as 3-sea-winter salmon 22 364
2 Total gain to home waters 22 364
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TABLE 2f. Impact of introduction of Option 3B to the Newfoundland
commercial salmon fishery on Minor Gulf Rivers origin
Atlantic salmon in that fishery.

i

1-SEA-WINTER SALMON
Impact Numbers Pounds
g Affected 137 604
< Harvested later in same year 8 35
- Net loss end of lst year 129 569
g Harvested as 2-sea-winter salmon 3 30
o llarvested as 3-sea-winter salmon 0 0
g Total net decreased catch 126 539
]
=
Homing as l-sea-winter salmon 82 362
g Homing as 2-sea-winter salmon 28 278
2 Homing as 3-sea-winter salmon 2 33
Total gain to home waters 112 673
2—-SEA-WINTER SALMON
Impact  Numbers Pounds
g Affected 1860 18451
o Harvested later in same year 40 397
s Net loss end of lst year 1820 - 18054
g Harvested as 3-sea-winter salmon 0 0
9 Total net decreased catch : 1820 18054
]
Q
Pz
) Homing as 2-sea-winter salmon 1802 17876
g Homing as 3-sea-winter salmon 0 0
s Total gain to home waters 1802 17876
3~-8EA-WINTER SALMON
Impact Numbers Pounds
g Affected 22 364
o Harvested later in same year 5 83
- Total net decreased catch 17 281
<]
5
O
g
=
9]
Z
8 Homing as 3-sea-winter salmon 17 281
2 Total gain to home waters 17 281
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TABLE 2¢. Impact of introduction of Option Quebec to the Newfoundland
commercial salmon fishery on Minor Gulf Rivers origin
Atlantic salmon in that fishery.
r 1-SEA-WINTZR SALMON f
L . o T
Impact Mumbers : Founds
S |
E Lifected 161 7L
@ Harvested later in same vearx 21 g3
— . o T = b vy e ) o
- Net loss end of lst year 140 6l7
% Harvested as Z2-sea-wintar salmon 4 40
o Harvested as 3-sea-winter salmon 0 0
Y Total net decreased catch 136 577 |
>
Z
Homing as l-sea-winter salmon 37 162
Q ine & - —wind 5 sz
£ ﬁow'ng as Z-sea w%nter salmon 66 §55
0 Homing as 3-sea-winter salmon 5 83
. Total gain to home waters 108 an1
2-SEA-WINTER SALMON
Impact Numkers Pounds
= Affected _ 1917 19017
ﬁ Harvested later in same year 170 1686
e, Net loss end of 1lst vear 1747 17330
5 Harvested as 3-sea-winter salmon 0 0
8 Total net decreased catch 1747 17330
3
)
Z
o Homing as 2-sea-winter salmon 1730 17162
s Homing as 3-sea-winter salmon 0 0
= Total gain to home waters 1730 17162
3-SEA-WINTER SALMON
Impact Numbers Pounds
Y Affected ‘ 22 364
o Harvested later in same year 0 0
- Total net decreased catch 22 364
g
5
0
i
>
D
=
g Homing as 3-sea-winter salmon 22 364
§ Total gain to home waters 22 364
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TABLE 3a. Impact of introduction of Option 1A to the Newfoundland
commercial salmon fishery on Saint John River origin

Atlantic salmon in that fishery.

i 1-SEA-WINTER SALMON
Impact Numbers Pounds
g Affected 1336 5892
© Harvested later in same year Q 0
- Net loss end of lst year 1336 5892
g Harvested as 2-sea-winter salmon 0 0
5 Harvested as 3-sea-winter salmon 0 0
*g Total net decreased catch 1336 5892
@
Z
Homing as l-sea-winter salmon 592 2611 -
g Homing as 2-sea-winter salmon 598 5932
9 Homing as 3-sea-winter salmon 0 0
. Total gain to home waters 1190 8543
2-SEA~-WINTER SALMON
Impact Numbers Pounds
g Affected
u Harvested later in same year
3 Net loss end of lst year
g Harvested as 3-sea-winter salmon
9 Total net decreased catch
2
&
=
Q Homing as 2-sea-winter salmon
§ Homing as 3-sea-winter salmon
i Total gain to home waters
3~-SEA-WINTER SALMON
Impact Numbers Pounds
g Affected
d Harvested later in same year
a Total net decreased catch
<
=
0
]
=
7]
Z
g Homing as 3-sea-winter salmon
2 Total gain to home waters
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TABLE 3b. Impact of introduction of Option 1B to the Newfoundland
commercial salmon fishery on Saint John River origin

Atlantic salmon in that fishery.

1-SEA-WINTER SALMOMN

Impact Numbers Pounds
g Affected 364 1605
B Harvested later in same year 12 53
o Net loss end of lst year 352 1552
5 Harvested as 2-sea-winter salmon 0 0
o Harvested as 3-sea-winter salmon 0 0
§ Total net decreased catch 352 1552
)
=
Homing as l-sea-winter salmon 348 1535
2 Homing as 2-sea-winter salmon 0 0
o Homing as 3-sea-winter salmon Q 0
- Total gain to home waters 348 1535
2-SEA~-WINTER SALMON
Impact Numbers Pounds
g Affected
g Harvested later in same year
3 Net loss end of lst year
g Harvested as 3~sea-winter salmon
S Total net decreased catch
2
Q
Z
o) Homing as 2-sea-winter salmon
g Homing as 3-sea-winter salmon
o Total gain to home waters
3-SEA-WINTER SALMON
Impact Numbers Pounds

Affected
Harvested later in same year
Total net decreased catch

Home| Newfoundland

Homing as 3-sea-winter salmon
Total gain to home waters
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TABLE 3C. Impact of introduction of Option 2A to the Newfoundland
commercial salmon fishery on Saint John River origin
Atlantic salmon in that fishery.

i 1-SEA-WINTER SALMON
Impact Numbers Pounds
Y Affected 379 1671
© Harvested later in same vear 20 83
- Net loss end of 1lst year 359 1583
g Harvested as 2Z2-sea-winter salmon 0 0
o Harvested as 3-sea-winter salmon 0 0
kS Total net decreased catch 359 1583
0]
P
Homing as l-sea-winter salmon 315 1389
g Homing as 2-sea-winter salmon 33 327
2 Homing as 3-sea-winter salmon 0 0
Total gain to home waters 3438 1716

2-SEA-WINTER SALMON

Impact Numbers Pounds

Affected

Harvested later in same year

Net loss end of lst year
Harvested as 3-sea-winter salmon
Total net decreased catch

Newfoundland

Homing as 2-sea-winter salmon
Homing as 3-sea-winter salmon
Total gain to home waters

Home

3-SEA-WINTER SALMON

Impact Numbers Pounds

Affected
Harvested later in same year
Total net decreased catch

Homing as 3-sea-winter salmon
Total gain to home waters

Home| Newfoundland




TABLE

160

3d. Impact of introduction of Option 2B to the Newfoundland
commercial salmon fishery on Saint John River origin

Atlantic salmon in that fishery.

—
1-SEA-WINTER SALMON
Impact Numbers Pounds
g Affected 405 1786
) - . . . 10 o]
e Harvested later in same year e b
o Net loss end of lst vear 393 1733
g Harvested as Z-sea-winter salmon 0 0
O Harvested as 3-sea-winter salmon . 2 0
s Total net decreased catch 293 1733
3]
2
Homing as l-sea-winter salmon 348 1535
g Homing as 2-sea-winter salmon 33 327
Q Homing as 3-sea-winter salmon 0 0
- Total gain to home waters 381 1862
2-SEA-WINTER SALMON
Impact Numbers Pounds
g Affected
o Harvested later in same year
G Net loss end of lst year
g Harvested as 3-sea-winter salmon
O Total net decreased catch
2
O
Z
P Homing as 2-sea-winter salmon
& Homing as 3-sea-winter salmon
m Total gain to home waters
3-SEA-WINTER SALMON
Impact Numbers Pounds

Affected
Harvested later in same year
Total net decreased catch

Home| Newfoundland

Homing as 3-sea-winter salmon
Total gain to home waters
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TABLE 3e. Impact of introduction of Option 3A to the Newfoundland
commercial salmon fishery on Saint John River origin

Atlantic salmon in that fishery.

-
1-SEA-WINTER SALMON
Impact Numbers Pounds
'g Affected 242 1067
© Harvested later in same year 23 101
- Net loss end of lst year 219 966
5 Harvested as 2-sea-winter salmon 0 0
o Harvested as 3-sea-winter salmon 0 0
ks Total net decreased catch 219 966
9]
=z
Homing as l-sea-winter salmon 217 957
g Homing as 2-sea-winter salmon 0 0
Q Homing as 3-sea-winter salmon 0 0
Total gain to home waters 217 957
2-SEA-WINTER SALMON
Impact Numbers Pounds
g Affected
ﬁ Harvested later in same year
- Net loss end of lst year
5 Harvested as 3-sea-winter salmon
9 Total net decreased catch
=
]
=
o Homing as 2-sea-winter salmon
§ Homing as 3-sea-winter salmon
& Total gain to home waters
3-SEA-WINTER SALMON
Impact Numbers Pounds
9 Affected
< Harvested later in same year
- Total net decreased catch
<
5
o
v}
i3
0
2
2 Homing as 3-sea-winter salmon
2 Total gain to home waters
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TABLE 3f., Impact of introduction of Option 3B to the Newfoundland
commercial salmon fishery on Saint John River origin
Atlantic salmon in that fishery.

—
1-SEA-WINTER SALMON
Impact lumbers Pounds
’g Affected 379 1671
© Harvested later in same year 19 84
o Net loss end of lst year 360 1588
g Harvested as Z2-sea-winter salmon .0 -0
o Harvested as 3-sea-winter salmon 0 0
L; Total net decreased catch 360 ‘ 1588
D
=
Homing as l-sea-winter salmon 316 1394
g Homing as 2-sea-winter salmon 33 327
§ Homing as 3-sea-winter salmon 0 0
Total gain to home waters 349 , 1721
2-SEA-WINTER SALMON
Impact Numbers Pounds
= Affected
© Harvested later in same year
o Net loss end of 1lst year
g Harvested as 3-sea-winter salmon
o Total net decreased catch
2
0
Z
o Homing as 2-sea-winter salmon
g Homing as 3-sea-winter salmon
o Total gain to home waters

3-SEA-WINTER SALMON

Impact Numbers Pounds

Affected
Harvested later in same year
Total net decreased catch

Homing as 3-sea-winter salmon
Total gain to home waters

Home| Newfoundland
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TABLE 59. Impact of introduction of Option Quebec to the.NewfoupdT
land commercial salmon fishery on Saint John River origin

Atlantic salmon’in that fishery.

1-SEA-WINTER SALMON

Impact

Impact Numbers Pounds
'g Affected 182 803
@ Harvested later in same year 19 84
= Net loss end of 1lst year 163 719
g Harvested as 2Z-sea-winter salmon 0 0
o Harvested as 3-sea-winter salmon 0 0
% Total net decreased catch 163 719
]
Z
Homing as l-sea-winter salmon 161 710
9 Homing as 2-sea-winter salmon 0 0
) Homing as 3-sea-winter salmon 0 0
- Total gain to home waters lel 710
2-SEA-WINTER SALMON
Impact Numbers Pounds
g Affected
o Harvested later in same year
- Net loss end of 1lst year
g Harvested as 3-sea-winter salmon
8 Total net decreased catch
3
Q
2z
) Homing as 2-sea-winter salmon
& Homing as 3-sea-winter salmon
¥} Total gain to home waters
3-SEA-WINTER SALMON
Numbers Pounds

Affected
Harvested later in same year
Total net decreased catch

Home| Newfoundland

Homing as 3-sea-winter salmon
Total gain to home waters
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ABLE 4 a. Impact of introduction of Option 1A to the Newfoundland
commercial salmon fishery on Atlantic Coast Nova Scotia

Rivers origin Atlantic salmon in that fishery.

—
1-SEA-WINTER SALMOU
Impact Numbers Pounds
g Affected N 2683 11832
< Harvested later in same year 0 a
- Net loss end of lst year 2683 11832
] Harvested as 2-sea-winter salmon 0 ]
o Harvested as 3-sea-winter salmon 0 0
h Total net decreased catch 2683 11832
)
=
Homing as l-sea-winter salmon 14385 6549
2 Homing as 2-sea-wintar salmon 958 9503
2 Homing as J-sea-winter salmon 0 0
- Total gain to home waters 2443 16052
2-SEA-WINTER SALHMO)
Impact Numbers Pounds
2 Affected 266 2639
« Harvested later in same year 0 ]
= Net loss end of lst vear . 266 2639
5 Harvested as 3-sea-winter salmon 0 . 0
2 Total net decreased catch 266 2639
g .
O -
=
o Homing as 2-sea-winter salmon 263" 2609
g Homing as 3-sea-winter salmon 0 0
x| Total gain to home waters ) 263 2609
-
3~SEA~WINTER SALMON
Impact Numbers Pounds
g Affected
P Harvested later in same year
o Total net decreased catch
=
I
o
Yy
=
]
=
2 Homing as 3-sea-winter salmon ' .
S Total gain to home waters . *I
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4b. Impact of introduction of Option 1B to the Newfoundland
commercial salmon fishery on Atlantic Coast tova Scotia

Rivers origin Atlantic salmon in that fishery.

1-SEA-WINTER SALMON
Impact Numbers Pounds
< Affected 1463 6478
© Harvested later in same year . 80 353
s Met loss end of lst year . - 1389 6125
5 Harvested as 2-sea-winter salmon .1 10
Qa Harvested as 3-sea-winter salmaon 0 0
g Total net decreased catch 1388 5115
2
Homing as l-sea-winter salmon 1208 5327
g Homing as 2~sea-winter salmon 131 1300
3 Homing as 3-sea-winter salron 0 o
=~ Total gain to home waters 1339 6627
2-SEA-WINTER SALMON
Impact Numbers Pounds
g Affactad : 266 2639
= Harvested later in same year 40 397
s Net loss end of lst year 228 2242
5 Harvestad as 3-sea-winter salmon 0 0
2 Total net decreased catch 226 2242
=
]
=
© Homing as 2-sea-winter salmon 224 2222
£ Homing as 3-sea-winter salmon 0 0
= Total gain to home waters 224 2222
3
3-SEA-WINTER SALNVCN
Impact Numbers Pounds
E Affected -
o Harvested later in same year
5 Total net decreased catch
5
0
Uy
=
o
1
2 Homing as 3-sea-winter salmon N )
2 Total gain to home waters : »J
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O

4c. Impact of introduction of Option 2A to the Newfoundland
commercial salmon fishery on Atlantic Coast Nova 3cotia
Rivers origin Atlantic salmon in that fishery.

| 1-SEA-WINTER SALMOU
Impact Nurbers Pounds
= Affected 1300 5733
q Harvested later in same year 65 287
5 Net loss end of lst year 1235 5446
= Harvested as 2-sea-winter salmon - 0 0
3 ; i int 0 0
o Harvested as 3-sea-winter salmon
Y Total net decreased catch 1233 5448
3
=
Homing as l-sea-winter salmon 1223 5393
g Homing as 2-sea-winter salmon g 0
Q Homing as 3-sea-winter salmon 0 g
- Total gain to home watars 1223 5393
2-SEA-WINTER SALMON
Impact Numbars Pounds
g Affected 266 2639
© | Harvested later in same year 0 0
= Net loss end of lst year 268 2639
£ Harvestad as 3-sea-winter salmon g 0
8 Total net decreased catch 266 2639
= S
]
b4
o Homing as 2-sea-winter salmon 263 2609
§ Homing as 3-sea-winter salmon 0 0
= Total gain to home waters 263 2609
3~-SEA-WINTER SALMON *
Impact Numbers Pounds
g Affected
o Harvested later in same year
o Total net decreased catch
&
=]
0
“—
=
7]
=
¢ Homing as 3-sea-winter salmon -
2 Total gain to home waters °. ~l




TABLE 4d. Impact?of introduction of Option 2B to the Mewfoundland

commercial salmon fishery on Atlantic Coast lMova Scotla

Rivers origin Atlantic salmon in that fishery.

Impact Numbers Pounds
< Affected 1300 5733
[l Pl
a Harvestad later in same ysar 50 _20?
= Net loss end of lst vear 1240 5468
= Harvested as 2-~sea-winter salmon 0 9
2 ; rad ; 0 -.Q
0 Harvested as 3-~sea-winter salmon :
g Total net decreased catch 1240 5468
o
Homing as l-sea-winter salmon 1223 5415
2 Homing as 2-sea-winter salmon g 0
o Homing as 3-sea-winter salmon 9 0
- Total gain to home waters 1228 5415
2~SEA-WINTER SALMON
Impact Numbers Pounds
2 Affected 266 2639
kS Harvested later in same year 40 397
= Net loss end of lst year 226 2242
& Harvested as 3-sea-winter salmon 0 0
3 3 3 ; 226 2242
8 Total net decreased catch ,
2
]
=
o Homing as 2-sea-winter salmon 224 2225
g Homing as 3-seza-winter salmon 0 22
= Total gain to home waters 224 22
3-SEA-WINTER SALMON
Impact Numbers Pounds
9 Affected
o Harvested later in same year
o Total net decreased catch
£
3
o .
w
3
U
=
% Homing as 3-sea-winter salmon <
S Total gain to home waters i
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de. Impact of introduction of Option 3A to the Newfoundland
commercial salmon fishery on Atlantic Ccast lova Scotia

Rivers origin Atlantic salmon in that fishery.

1-SEA-WINTER SALMOU

Impact Numbers Pounds
g Affected 800 3528
= ; apr i - 65 287
I Harvested later in same vear
- Met loss end of lst year 735 324l
= Harvestad as 2-sea~winter salmon ) 0 0
3 Harvested as 3-sea-winter salmon 0 g
g Total net decreased catch 735 3241
Z
Homing as l-sea-winter salmon 728 3210
2 Homing as 2~-sea-winter salmon 0 8
2 Homing as 3-sea-winter salmon 0 3210
- Total gain to home waters 728
2-SEA~-FIINTER SALMON
Impact Numbers . Pounds
T | Affected 266 2639
< Harvested later in same year 0 2633
- Net loss end of lst year ng 0
g Harvested as 3-sea-winter salmon 266 2639
0 Total net decreased catch
% A
O
=z
o | Homing as 2-sea-winter salmon 263 2609
% Homing as 3-sea-winter salmon 0 0
= Total gain to home waters 263 2609
3-SEA-WINTER SALMON *
Impact Numbers Pounds

Affected
Harvested later in same year
Total net decreased catch

Home!| Newfoundland

Homing as 3~sea-winter salmon
Total gain to home waters
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TABLE 4f. Impact of introduction of Option 3B to the Newfoundland
commercial salmon fishery on Atlantic Coast dova Scotia
Rivers origin Atlantic salmon in that fishery,

Homing as 3-sea-winter salmon
Total gain to home waters

i 1-SEZA-WINTER SALMON
Impack Nunbers Pounds
e Affected 900 3969
i Hdarvested later in same vear 45 198
- Net loss end of lst vear 855 3771
5 Harvested as 2-sea-winter salmon . 0 0
o Harvested as 3-sea-winter salmon 9 g
b Total net decreased catch 855 3771
U
z
Homing as l-sea-~winter salmon 846 3731
2 Homing as 2-sea-winter salmon 0 0
o Homing as 3-sea-winter salmon 0 0
- Total gain to home waters 8486 3731
2-SEA-WINTER SALNON
Impact Numbers Pounds
2 Affected 266 2539
& | Harvested later in same year 40 397
o Net loss end of lst vear 226 2242
& Harvested as 3-sea~winter salron 0 0
9] Total nezkt decreased catch 226 2242
% N
]
=
o Homing as 2-sea-winter salmon 224 2222
g Homing as 3-sea-winter salmon 0 o
<] Total gain to home waters 224 2222
3-SEA-WINTER SALMON »
Impact Numbers Pounds
g Affected .
o Harvested later in same year
) Total net decreased catch
=
3
0
el
=
Q
Z
o
E
o]
x
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4g. Impact of introduction of Option Quebec to the Newfound-
land commercial salmon fishery on Atlantic Coast lWova

Scotia Rivers origin Atlantic salmon in that fishervy.
1-SEA-WINTER SALMON
Impact Numbears Pounds
g Affected 400 1764
< Harvested later in same year 38 168
= Net loss end of lst year . 362 1536
5 HYarvestad as 2-sea-winter salmon 0 aQ
) Harvested as 3-sea-winter salmon a -0
ke Total net decreased catch 362 159¢
z :
Z
Homing as l-sea-winter salmon 358 1,79
2 Homing as 2-sea-winter salmon Q u
k= Homing as 3-sea-winter salmon a 1
= Total gain to home waters 358 1573
2-SEA-WINTER SALMON
Impact Numbers - Pounds
2 Affacted 266 2639
k. Harvested later in same year 0 0
p Net loss end of lst yesar 266 2639
5 Harvestad as 3-sea-winter salron 0 0
2 Total net decreased catch . 266 2639
3 S
D
@ Homing as 2-sea-winter salmon 263 2609
g Homing as 3-sea-winter salmon 0 0
= Totzl gain to home waters 263 28609
3-SEA-WINTER SALMON
Impact Numbers Pounds

Affected
Harvested later in same year
Total net decreased catch

Home| Newfoundland

loming as 3-sea-winter salmon
Total gain to home waters




Table 5a. Impa
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c¥ of introduction of
crcla almen fishery
on aL fishery.

Total gain to home waters

Impact Numbers Pounds
E Affacted 13,574 31,311
< | Harvested later in same year . g 0
o | Net loss end of lst vear 18,374 81,911
% | Harvested as 2-sea-winter salmon g 0
S Harvested 25 3-sea~winter salmon g o
= Total net decreased catch 18,574 81,911
%
Homing as l-sea—winter salwmon 9,487 41,333
g | Homing as 2-sea-winter salmon 7,075 70,134
& | Eoming as 3-sea-winter salmon 0 0
= | Total gzin to home waters 16,562 112,022
s
2-SEA-WINTZ
Inpact Numbers Pounds
\
g - - <
g | Affectad 11,597 113,042
S | Zarvested later in same year o 0
< | Net loss end of lst year 11,597 115,042
3 | Harvested as 3-sea-winter salmon 0 0
& | Total net decreased catch , 11,587 115,042
=
B2 . -
o | Homing as 2-sea-winter salmon 11,365 112,740
£ | Homing as 3-sea-winter salmon 0 0
g 11,365 112,740
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commercial salmon fishery on Miramichi
salmon in that fishery.

aizle Sb. Impact of introduction of Option 1B to the

lewfcoundland

origln Atlantic

Impact Numbers Pounds
e Affected . 7349 35055
3 Harvested later in same vear 914 40231
o Net loss end of lst year ) 7035 31024
g Harvested as 2-ssa-winter salmon - 581 5764
2 Harvested as 3-sea-winter salmon .- -
= Total net decrzased catch 5454 25280
4]
=]

Homing as l-sea-winter salmon 3007 13281
2 Homing as Z-sea-winter salmon 2608 25871
3 Homing as 3-sea-winter salmon - -
= | Total gain to home waters 5615 38132
Z—SEA—WINTER\ SATLHON

Impact Numbkers Pounds
) -
o | Affected 6664 66107
S | Harvested later in same year 357 3541
g Net loss end of 1lst year 6307 62565
2 | Harvested as 3-sea~-winter salmcn .- -
& | Total net decreased catch 6307 62555
5 .-
=
o | Homing as 2-sea-winter salmon 6241 61910
£ | Homing as 3-sea~winter salmon - -
2 | Total gain to home waters 6241 61310




Table.®C. ‘Impact of introduction of Option 2A to the Newfoundland
commercial salmon fishery on Miramichi origin Atlantic

salmon in that fishery.

1-SEA-WINTZIR SALMON

Impact Numbers Pounds
9 | Affscted ) 3405 15016
o Harvested later in same year 328 1438
o | MNet loss end of lsk year 3079 13578
g Harvested as 2-sea-winter salmon ) - 104 1032
9 Harvested as 3-sea-winter salmon - -
= Total net descreased catch 2975 12546
B
=

Homing as l-sea-winter salmon 1647 7263
© | Homing as 2-sea-winter salmon lo2l 10123
3 Homing as 3-sea-winter salmon - -
= | Total gain to home waters 2663 17391
2~-SEA-WINTER SALMON
A

Impact Numbers Pounds
] -
s | Affected ) 9421 3135358
5 | Harvested later in same year 452 4484
g Net loss end of lst year - 8979 89072
3 | Harvested as 3-sea-winter salmon - -
& ! Total net decreased catch = 8979 . 895072
5
o | Homing as 2-sea-winter salmon 8888 88163
‘€ | Homing as 3-sea-winter salmon - -
2 | Total gain to home waters 8888 88169
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Table 5d. Impact of introduction of Option 28 the MNewfoundland
commercial salmon fishery on Miramichi origin aAtlantic
salmon in that £ishery.

H 1-SEA-WINTEZ2

Impact Numbexzs sounds

Y | Affected 3720 16405

@ | Harvested later in same vear 363 1610
o | Net loss end of lst vear 3355 14795
g Harvested as 2-sea-winter salmcn 164 1627
S Harvested as 3-sea-winter salmon - -
= Total net decrsased catch 3181 13188
@

Homing as l-sea-winter salmon la1g 3453
©® | Homing as 2-sea-winter salmon 963 3533
o Homing as 3-sea-winter salmon - -
= | Total gain to home waters 2881 18011

2-SEA-WINTER SALMON
Impact Mumbers Pounds

e} =
g | Affected 7634 75729
S | Harvested later in same yvear 447 4434
’g Net loss end of lst year 7137 71285
3 | Harvested as 3-sea-winter salmon - -
8 Total net decreased catch , 7187 71285
Z -
z £
o Homing as 2-sea-winter salmon 7113 70561
£ | Homing as 3-sea-winter salmon - -
S | Total gain to home waters 7113 70561
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Taizle Se. Impact ?f introduction of Option 3a to the Wewfoundland
: commercial salmon fishery on Miramichl origin Atlantic
salmon in that fishery.
1-SEA~WINTER SALMON
Impact Numbers Pounds

2 Affectead ) 1234 5662
3 Harvestad later in same vear 20 397
o Net loss end of lst year 1194 5265
5 Harvestaed as 2-sea-winter salmon 47 456
8 Harvested as 3-ssa~winter salmon - - ’ -
= Total net decresased catch 1147 4739
(]
=

Homing as l-sea-wintar salmon 772 3405
o Homing as 2-sea-winter salmon 280 2778
£ . s
& | Homing as 3-sea-winter salmon - -
= | Total gain to home waters 1052 6183

2-SEA-WINTER SALMON
Impact Numbers Pounds

2 | Affected ‘ 7696 76344
B | Harvested later in same year 374 3710
g | Net loss end of lst year 7322 72834
5 | Harvested as 3-sea-winter salmon - -
& | Total net decreased catch , 7322 72634
E .
z -
o | Homing as 2-sea-winter salmon 7246 71880
£ | Homing as 3-sea-winter salmcn - -
2 | Total gain to home waters 7246 71880




Impact of in

tzocduction of Uption 28 &
cemmercial salmon fishery on Miramich
salwmon in that Zisher

Impact Numbers Pounds

T | Affected i91s 8450
< | Harvested later in same vear 121 334
= Net loss end of lst vear 1735 79l§
g Harvestad as 2-sea-winter salmon 61 605
2 Harvested as 3-sea-wintsr salmon : ) - =
= Total net decreased catch 1734 7311
2
=

Homing as l-sea-wintawr salmon 1365 6020
4 | Homing as 2-sea-winrvar salmon 286 2639
o) Homing as 3-sea-winter salmon - -
= | Total gain to home waters 1631 8639

2-SEA-WINTER SALION
Impact Numbers Pounds

] =
& | Affected ] 6553 65028
2 | Harvested later in same year 373 3700
T | Net loss end of lst year 6182 61326
g | Harvested as 3-sea-winter salmon Co- -
& | Total net decreased catch , 6132 61325
2
o | Homing as 2-sea-winter salmon 6116 60671
£ | Homing as 3-sea-winter salmon - -
S | Total gain to home waters 6116 60671
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Impact of introduction of Cption Que.to the Newfoundland

commercial salmon fishery on Miramichi origin Atlantic

salmon in that Zishery.

1-SEA-WINTER SALMON

Impact Numbers Pounds
2 Affected 2881 12817
= Harvested later in same year _ 268 1182
b Met loss end of lst year 2583 11435
§ Harvestsd as 2-sea-winter salmon 201 1394
S Harvested as 3-sea-winter salmon - -
= Total net decreased catcr 2332 9441
]
=z

Homing as l-sea-winter salmon 1233 5433
g Homing as 2-sea-wintar salmon 870 8630
5] Homing as 3-sea-winter salmon - -
= | Total gain to home waters 2103 14063
2-SEA-WINTER .SALMON

Impact Numbers Pounds
2 | aczected 7692 76305
5 | Barvested later in same year 496 492%
Y | Net loss end of lst year 7196 71384
‘2 | Harvested as 3-sea-winter salmon - -
S | Total net decreased catch ‘ 7196 71384
> B
o . .
2 -
5 | Homing as 2-sea-winter salmon 71186 70591
£ | Homing as 3-sea-winter salmon - -
S | Total gain to home waters. 7116 70531
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APPENDIX XIV

Table 1. Summation of estimated losses to Newfoudnland Commercial
Fisheries and gains to Quebec Fisheries resulting from
the imposition of each of seven regulatory options considered

Affected Losses to Nfld Gains to Quebec
Option No Pounds No Pounds No Pounds
1A 54 784 527 434 54 784 527 434 45 682 533 031
1B 29 262 285 212 26 993 261 701 23 476 268 156
24 31 725 319 358 30 537 307 133 28 859 306 993
2B 23 897 238 742 22 017 218 957 20 569 220 171
3A 26 952 272 524 25 456 257 022 24 233 256 702
3B 20 579 206 720 18 867 188 796 17 745 189 524
Québec 28 576 285 660 26 961 268 004 24 887 270 767
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Table 2, Impact of introduction of Option 1A to the Newfoundland commercial

salmon fishery on Quebec origin Atlantic salmon in that fishery

1 SEA-WINTER SALMON

Impact Numbers Pounds
T | Affected 4 838 21 327
= Harvested later in same year 0 0
] Net loss end of lst year 4 836 21 327
2 Harvested as 2-sea-winter salmon o} o
h Harvested as 3-sea-winter salmon 0 o
3 Total net decreased catch £36 21 227

Homing as 1 sea-winter salmon 2 382 16 505
v Homing as 2 sea-winter salmon 1 13% 11 299
g Homing as 3 sea-winter salmon 500 5 265
= Total gain to home waters a 021 30 069
2 SEA-WINTER SALMON

Impact Numbers Pounds
©
g Affected 45 341 47G 543
= Harvested later in same year o o
g Net loss end of 1st year 48 341 479 543
S Harvested as 3 sea-winter salmon 0 o
2 Total net decreased catch 48 341 279 542
=z

Homing as 2 sea-winter salmon 28 093 278 6583
£ Homing as 3 sea-winter salmon 12 334 203 881
= Total gain to home waters 40 427 487 564
3 SEA-WINTER SALMON

Impact Numbers Pounds
=
& .
= Affected 1 607 26 564
2 Harvested later in same year 0 0
g Total net decreased catch 1 607 26 564
ot
3
U
=

Home

Homing as 3 sea-winter salmon 1 234 393
Total gain to home waters 1 234 o0 2QE
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5. Impact of introduction of Option 1B to the Newfoundland commercial
salmon fishery on Quebec origin Atlantic salmon in that fishery

1 SEA-WINTER SALMON
Impact Numbers Pounds
e Affected 2 389 10 535
= Harvested later in same year 215 Gas
2 Net loss end of lst year 2174 g =87 -
z Harvested as 2-sea-wintar salmon 243 2 411
e Harvested as 3-sea-winter salmon 17 281
g Total net decreased catch 1 914 6 &85
Homing as 1 sea-winter salmon 545 2 403
© Homing as 2 sea-winter salmon E4€ & 4C8
5 Homing as 3 sea-winter salmon 268 4 43¢
= Total gain to home waters 1 458 13 241
2 SEA-WINTER SALMON
Impact Numbers Pounds
el
g Affected 254 428
= Harvested later in same year 14 682
g Net loss end of lst vear 24 168 239 747
L Harvested as '3 sea~winter salmon 289 4 777
2 Total net decreased catch 23§79 234 870
=
Homing as 2 sea-winter salmon 183 620
é Homing as 3 sea-winter salmon 74 Q87
= Total gain to home waters 237 707
3 SEA-WINTER SALMON
Impact Numbers Pounds
2
= Affected 1 22% 20 249
° Harvested later in same year 25 413
2 Total net decreased catch 1 200G 19 83¢
3
U
zZ
] Homing as 3 sea-winter salmon 1 041 17 208
= Total gain to home waters 104l 17 208
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Table 4, Impact of introduction of Option 24 to the Newfoundland commercial
salmon fishery on Quebec origin Atlantic salmon in that fishery

1 SEA-WINTER SALMON
Impact Numbers Pounds
2 Affected 738 3 255
[ Harvested later in same year 23 123
g Net loss end of 1lst year 710 3132
3 Harvested as 2-sea-winter salmon 35 347 i
5 Harvested as 3-sea-winter salmon z 533
g Total net decreased catch 673 2 Y52
Homing as 1 sea~winter salmon 422 1 861
@ Homing as 2 sea-winter salmon 126 1 250
g Homing as 3 sea-winter salmon 41 678
= Total gain to home waters 589 3 789
2 SEA-WINTER SALMON
Impact Numbers Pounds
s)
€ affected 29 669 Z94 216
5 Harvested later in same Vear 1 035 10 267
= Net loss end of lst year 28 634 284 049
< Harvested as 3 sea-winter salmon 88 1 5
e Total net decreased catch 28 546 282 594
z
Homing as 2 sea-winter salmon 25 076 248 754
£ Homing as 3 sea-winter salmon 1 996 32 994
2 Total gain to home waters 27 072 281 748
3 SEA-WINTER SALMON
Impact Numbers Pounds
s~
&
= Affected 1 318 21 787
2 Harvested later in same year 0 o)
2 Total net decreased catch 1 318 21 787
3 .
U
z
g Homing as 3 sea-winter salmon 1 298 21 45§
2 Total gain to home waters 1 298 21 4356
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Table 5. Impact of introduction of Option 2B to the Newfoundland commercial
salmon fishery on Quebec origin Atlantic salmon in that fishery

1 SEA-WINTER SALMON
Impact Numbers Pounds
=t Affected 870 3 837
= Harvested later in same vear 41 181
g Net loss end of lst year 829 3 555 i
2 Harvested as 2-sea-winter salmon 49 4EE
5 Harvested as 3-sea-winter salmon 4 55
2 Total net decreased catch 776 3 104
Homing as 1 sea-winter salmon =25 > 377
o Homing as 2 sea~winter salmon 113 1121
E Homing as 3 sea-winter salmon 39 545
ks Total gain to home waters 691 4 143
2 SEA-WINTER SALMON
Impact Numbers Pounds
=
g Affected 22 047 Z15 708
s Harvested later in same year 1 584 1z 713
g Net loss end of lst vear 20 463 20z 283
L Harvested as 3 sea-winter salmon 194 3 207
2 Total net decreased catch 20 269 199 786
=
Homing as 2 sea-winter salmon 17 028 188 91§
& Homing as 3 sea-winter salmon 1 893 31 201
= Total gain to home waters 18 g21 200 2¢¢
3 SEA-WINTER SALMON
Impact: Numbers Pounds
=
= Affected . 980 16 129
2 Harvested later in same year 8 13z
F Total net decreased catch g72 16 067
N
2
LY
z
¢ Homing as 3 sea-winter salmon 957 1% 819
2 Total gain to home waters Qg7 15 g0
-
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Table §, Impact of introduction of Option 3A to the Newfoundland commercial
salmon fishery on Quebec origin Atlantic salmon in thac fishery

1 SEA-WINTER SALMON
Impact Numbers Pounds
e Affected 413 1 821
Bt Harvested later in same year 1 £3
2 Net loss end of lst year 401 1 788 i
2 Harvested as 2-sea-winter salmon az 417
5 Harvested as 3-sea-winter salmon 3 50
3 Total net decreased catch- 35€ 1 301
Homing as 1 sea-winter salmon 117 Sle
° Homing as 2 sea-winter salmon 121 1 20¢
g Homing as 3 sea-winter salmon 39 645
= Total gain to home waters 277 2 361
2 SEA-WINTER SALMON
Impact Numbers Pounds
£ | Affected 25 ai4
b Harvested later in same year 1 332
g Net loss end of lst vear 24 082
o Harvested as 3 sea-winter salmon 107
Z Total net decreased catch 23 975
z
Homing as 2 sea-winter salmon 21 430 212 586
é Homing as 3 sea-winter salmon 1 418 23 440
= Total gain to home waters 22 848 236 0z6
3 SEA-WINTER SALMON
Impact Numbers Pounds
2
& | Affected - 1128 18 296
2 Harvested later in same year o] 0
3 Total net decreased catch 1125 18 596
s
Y
=
Y Homing as 3 sea-winter salmon 1108 18 31¢g
2 Total gain to home waters 1108 18 339
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Table /. Impact of introduction of Option33 to the Newfoundland commercial
salmon fishery on Quebec origin Atlantic salmon in that fishery

1 SEA~WINTER SALMON
Impact Numbers Pounds
'g Affected 708 3 122 -
= Harvested later in same year 14 62
z Net loss end of lst year 694 3 060
2 Harvested as 2-sea-winter salmon 55 £46
5 Harvested as 3-sea-winter salmon 4 66
g Total net decreased catch 635 2 448
Homing as 1 sea~winter salmon 406 1 790
© Homing as 2 sea-winter salmon 108 1 08l
g Homing as 3 sea-winter salmon g 628
= Total gain to home waters 553 3 403
2 SEA-WINTER SALMON
Impact Numbers Pounds
S | Affected 18 891 187 399
5 Harvested later in same year 1 489 14 771
g Net loss end of lgt vyear 17 4oz 172 628
S Harvested as 3 sea-winter salmon 142 > 347
3 Total net decreased catch 17 260 170 281
z
.| Homing as 2 sea-winter salmon 14 850 147 312
£ Homing as 3 sea-winter salmon 1 385 22 894
= Total gain to home waters 16 235 170 20¢
3 SEA-WINTER SALMON
Impact Numbers Pounds
~
=4
= Affected Q80 16 199
2 Harvested later in same year 8 132
2 Total net decreased catch 372 16 067
3
[
=
@ Homing as 3 sea-winter salmon 987 15 81¢
= Total gain to home waters agy 15 £10
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Table O.
1 SEA-WINTER SALMON
Impact Numbers Pounds -
! affecred 785 3 452
= Harvested later in same year 5G 221
2 Net loss end of 1lst year 732 3 241
g Harvested as 2-sea-winter salmon 67 665
5 Harvested as 3-sea-winter salmon 7 116
2 Total net decreased catch 661 2 460
Homing as 1 sea-winter salmon 261 1 151
o Homing as 2 sea-winter salmon 200 1 984
£ Homing as 3 sea-winter salmon 66 1 091
= Total gain to home waters 527 4 226
2 SEA-WINTER SALMON
Impact Numbers Pounds
-
= Affected 26 806 265 916
= Harvested later in same vear 1 209 11 9@z
g Net loss end of lst vear Z3 5e7 283 923
S Barvested as 3 sea-winter salmon 282 4 661
z Total net decreased catch 2% 315 249 262
=
Homing as 2 sea-winter salmon 20 592 204 273
£ Homing as 3 sea-winter salmon 2 798 a8 234
2 Total gain to home waters 23 390 220 507
3 SEA-WINTER SALMON
Impact Numbers Pounds
<
o -
= Affected 98% 16 282
z Harvested later in same year 0 0
2 Total net decreased catch 985 15 282
E
]
=
2 Homing as 3 sea-winter salmon 970 1€ 024
2 a70 16 C34

Total gain to home waters
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Table 1(a). Numbers of pounds of Atlanzic salmen of Newdoundland-Labrador origin affacxued
by Opticn 1B ~stimated poundages which would be caugnt by commercial fishery in

subsequenr weeks and estimaced poundages which would escape inpo Newfoundland-Labrador rivers
under conditions of the traditional fishery.

¥o. of pounds Pounds later

of M£ld.-Lab. Proportion caughe by Proportion escaping Pounds escaping
Area fish affected caught commercial filshery inte rivers inco rivers
A 213,139 33 74,616 .65 138,373
B3 131,959 .35 46,135 55 85,773
c 57,401 35 20,030 .85 37,212
b 87,393 .35 ‘ 23,783 .65 44,130
s 35,468 .30 15,940 .10 - 39,5283
7 32,916 .30 24,375 .70 58,041
G Q - - - -
2 41,048 .20 8,209 .30 32,837
I 0 - - = -
J 160,155 20 32,031 .80 128,124
X a - . - - -
L o - - - -
M g - - - -
)| 7 .00 0 . 1.Co 7
Q 15,945 .00 1] 1.00 15,945

-

Table 1(b). Additional mumbers of pounds of salmon angled and excess escapement resulting

from Option 13 under conditions of the traditional fishery.
tabrador ‘:"Lvers Yewfoundland rivers
Escapement I3 Escapemenc anglea Zxcess Zacapement anviad ZXcess

Area all rivers (47) : (137)
A-E 345,315 34,079 1,363 32,716 311,238 56,022 255,214
=N 215,003 0 9 0 219,009 © 39,422 179,587

o] 15,945 15,945 633 15,307 ] ' Q Q
Total 580,269 50,024 2,001 43,023 530,245 : 95,445 434,801

Total provincial excess escapement 432,324 1lbs,
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Table 2(a). MNumbers of pounds of Atlantic salwmon of Yewroundland-Labrador origin affected
by  Option 2A estimated poundages which would be caught by commercial fishery in

¥ up P 3 b4

subsequent weeks and estimated poundages which would eszcape inco Mewicundland-Labrador rivers
under conditions of the traditicnal fishery. .

No. of pounds . Pounds later

of Nfld.-Lab. Proportion caught by Proportion escaping  Pounds escaping
Area fish affacted caught commercial fishery into rivers into rivers
A 76,960 .25 19,240 <75 57,720
B 71,298 .25 17,825 .. 75 .53,473
c 57,401 .20 11,430 .80°7 45,921
D 67,393 .20 13,579 .80 54,314
E 56,468 .20 11,294 .80 45,174
F 82,916 .20 16,583 .80 66,333
G 7,735 .1 1,163 .35 5,322
k4 9,283 : .15 1,392 .85 . 7,891
I 252 .15 38 .85 214
J 192,667 .15 23,900 ) .85 163,767
K Q - - - -
L ] - - - -
M 0 - - - -
N 7 .00 0 1.00 7
0 15,945 .00 0 1.00 15,945

Table 2(b). Additional numbers of pounds of salmon angled and excess =2scapement rssulting
from Option 2%, under conditions of the traditional fishery. R

Labrador rivers ’ Newfoundland rivers
Escapement :o Escapement  Angled Zxcess Zscapement Angled Excaess
Area all rivers 47y (138%)
A-E 256,602 17,962 718 17,244 238,640 42,955 195,585
F-N 244,804 o] Q 1] 244,304 44,065, 200,739
o} 15,945 15,945 638 15,307 0 0 0
Total 517,351 33,907 1,356' 32,551 487,444 87,020 396,424

A

Total provincial excess escapement = 428,975 1bs.
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Table 3(a). YNumbers of pounds of Atlantic salmon of Uewifoundlaud-Labrador origin affected
by Option 2B estimated poundages which would be caught by commercial fishery in
subsequent weeks and estimaced poundages which would escape into Newfoundland-~Labrador rivers
under conditions of the traditional fishery.

Na. of pounds Pounds later

of ¥fld.-Lab. Propertion caught by Proportion escaping  Pounds escaping
Area fish affected caught commercial {ishery into rivers into rivers
A 76,960 .25 19,240 . ' .75 57,720
B 71,298 .25 17,825 ' «75 53,473
c 57,401 .20 11,480 .80 45,921
D 67,893 .2 13,579 .30 54,314
E 56,458 .20 11,294 .80 45,174
F 32,916 .20 16,583 .80 66,333
G 0 - - . = -
B 41,046 .20 8,209 .80 32,837
I o] - - - -
J 160,153 .15 24,023 .85 136,132
X 0 - - - -
L 0 - - . - -
M 0 - - - : -
N 7 .00 0 1.00 7
o} 15,945 .00 0 1.00 . . 15,945

Table 3(b). Additional numbers of pounds of salmon angled and excess escapement resulting
from Optien 26 under conditions of the traditional fishery.

~
5

Labrador rivers Newfoundland rivers
Escapement to Escapement anglad Zxcess Escapement Angied Ixcess
Area all rivers (4% - o (18%
A-E 256,602 17,962 718 17,244 238,640 42,955 195,635
F-N 235,309 o 0 o] 235,309 42,356 192,953
0 15,945 15,945 638, 15,307 0 o 0
Total 507,356 33,907 1,358 32,551 4735949 85,311 388,638

Total provineial excess escapemenc = 421,18% 1bs.
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Table 4(ay, Numbers of pounds of Arlantic salwon of ¥ewfoundland-Labrador origin aftracted

by Option 3A estimaced poundages which would be caught by commercial fishery in
subsequent weexs and estimated poundages which would escape into Newfoundland-Labrador rivers
under conditions of the traditional fishery.

No. of pounds Pounds later

of Nfld,-Lab. Proportion caught by Propertion escaping Pounds escaping
Area fish affected caught commercial fishery into rivers into rivers
A 46,308 .25 11,702 - .15 + 35,106
B 32,253 .25 8,063 .75 24,190
c 33,917 .20 6,783 ) .80 27,134
D &4,676 .20 8,935 .80 35,741
E 39,124 .20 7,325 .80 31,299
F 69,1586 .20 13,333 .80 . 55,333
G 3,966 15 595 .85 3,371
H 1,364 .20 273 .30 1,091
I (- 2,483) .15 (- '373) .85 (- 2,112)
J 110,817 .15 16,623 .85 . 94,194
X o} - - - -
L 0 - - - -
M 0 - - R - _
N 7 .00 0 1.00 7
0 15,945 .00 0 1.00 15,945

Table 4(b). Additional numbers of pounds of salmon angled and excess escapement rasultlna

from Gption 3A - under conditions of the traditional <ishery.
Labrador rivers ’ Newfoundland rivers

Escapement to Escapement Angled Excess Escapemenc Angled  Excess
Area all rivers (47%) (187)
A-E 208,303 12,52 501 12,027 196,275 35,330 160,945
F-N 98,663 o] 0 0 98,663 17,759 80,904

0 15,945 15,945 633 15,307 .0 . 0 0

Total 323,511 28,473 1,13§ 27,334 294,938 53,089 241,349

4

‘Total Provincial excess escapement = 269,183 Ibs.
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Table 5(a). Numbers of pounds of Atlantic salmon of Newfoundland-Labradoer origin affecteu
by Option 38 s2scimated poundages which would be caught by commercial Fishery in

subsequent weeks and estimaced poundages which would escape into Newfoundland-Labrador rivers
vnder conditlions or the traditional Eishery.

Mo. of wpounds Pounds lacer

of Nfld.-Lab. Proportion caught by Proportion escaping  Pounds escaping
Area fish arffecred caught commercial fishery invo rivers into rivers
A 46,308 .25 11,702 N o713 ~ 35,106
B 32,233 .25 8,063 . .75 24,190
c 33,917 .20 6,783 © .80 27,134
D 44,675 .20 8,935 .80 35,741
z 38 124 i 7,325 .30 31,299
F 69,166 .20 13,333 .30 55,333
G 0 - - = -
H 41,046 .20 8,209 .80 32,837
I 0 - - - -
J 160,155 .15 24,023 .85 136,132
X o - - - -
L 0 - - - -
M ¢ - - - -
N 7 .00 0 1.00 7
0 15,945 .00 -0 1.00 15,945

Table 5(b). Additional numbers of pounds of salmon angled and excess escapement resulting
from Qption 38 under conditions of the traditional fishery. -

% -

Labrador rivers Newtfoundland rivers
Escapement to Escapement Angled Excess Escapement Angled . Excess

Area all rivers ) (47) {187

A~E 153,470 9,208 368 8,840 144,262 25,967 118,295
F-N 224,309 . Q Q o 224,309 49,376 183,933

(o} 15,945 15,945 638 15,307 .0 0 0
Total 393,724 25,153 1,006 ‘ 24,147 368,571 66,343 302,228

5

Total provincial excess escapement = 326,375 1bs.

1]




Table 6(3). MNumbers of pounds of Atlantic salmon of Newfoundland-Labrador origin affected
by Optien Q estimated poundages which would be caught by commercial fishery in
subsequent weeks and estimated poundages which would escape into Newfcundland-Labrader rivars
.under conditions of the traditional tishexy.

No. of pounds Pounds later

of NEld.-Lab. Proportion caught by Proportion escaping Pounds escaping
Area fish affected caught commercial f{ishery inro rivers into rivers
A 11,672 .20 2,334 .30 9,338
B 37,303 .25 9,376 .75 28,127
S 56,434 20 18,930 .70 39,3504
B 45,054 .30 13,5156 .70 . 31,528
B 17,366 .20 3,573 .80 . 14,293
F 33,178 <20 6,635 .30 : 26,542
G [§] - - - -
g 3,268 .15 490 .85 2,778
I (-~ 2,485) .15 (- 373) .85 (- 2,112)
J 110,817 .15 16,623 .85 94,194
X 0 - - - -
L 0 - - - -
M Q - R - - -
N 8] - - - -
[} 71,441 .00 Q 1.00 . 71,441

“
v

Table 6(b). Additional numbers of pounds of salmon angled and excass escapement r2sulting
from Uption .under conditions of tig traditional fishery.
Tabrodor rivers i Newioundland rivers
Escapement Escapement Angled Exceass Escapement Angled Excess
Araa to all rivers {470 (18%
and 122,300 12,157 486 11,671 110,643 -19,918 90,727
F-N 123,512 0 0 <0 123,512, 22,232 101,280
o] - 71,441 71,441 2,853 68,583 g 1] Q
»
Tocrai 317,753 93,398 3,344 80,254 234,155 42,143 192,007

Total provincial excess escapement = 272,261 lbs.
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APPENDIX XV.

METHODS

Impact of the six options on salmon of Newfoundland and Labrador
origin, with respect to additional salmon angled and excess escapement.

Methods for obtaining excess escapement using Tables 1(a) and (b) as
an example: Table 7 is a summary table showing method of caiculations for
all stocks of fish released for Option 1(B).

1. The salmon of Newfoundland-Labrador origin released from each area by a
particular option when the fishery would be closed were summed from the
weekly catches in Appendix II.

In Table 1(a) the pounds of Newfoundland-Labrador fish affected in each
area was obtained from Appendix II. Eg. for Area A, Option 1(B)
affected the sum of catches of Newfoundiand-Labrador origin fish in
weeks 6-9 and weeks 17-34, a total of 213,189 pounds,

2. The proportions of fish on an area of origin basis were arbitrarily
derived from known migration routes.

Thus, the portion caught in column 3 of Table 1(a) was derived and
summarized in Table 7. For Area A, the 213,189 pounds of Newfoundland-
Labrador fish affected were arbitrarily divided into four (4) components,
Area 0, M and N, A, and others. This division was based on existing
knowledge through marine tagging of migration patterns, the degree of
regulation by a particular option, knowledge of component stocks and
relative production in various Areas. The proportion of each component
which would be caught later in the commercial fishery was arbitrarily
estimated using tagging studies, times of fishing in adjacent areas

and timing of runs to the rivers as a guide. Thus, for Area 0 component
in Table 1, the exploitation rate was 0.70 and those for Area M and N;
Area A, and others, were 0.25, 0.15 and 0.30 respectively. The overall
estimate of 74,616 pounds caught was used in column four of Table 1(a).

3. The pounds escaping into rivers was calculated by subtracting pounds
caught later in commercial fishery from the total pounds of Newfoundland-
Labrador fish affected. Thus for Area A (Table 1(a)) 138,573 1b of the
fish affected there escaped later to Newfoundland-Labrador rivers.

4. Some of these fish escaping into Newfoundland-Labrador rivers would also
be angled. Angling harvests for Newfoundland-Labrador rivers were
separated into Newfoundland and Labrador components because of the wide
difference in angling exploitation rates in rivers of the two areas.

The fish escaping to rivers (from Table 1(a)) were summed for Areas A to

E, F to N and 0 and presented in Table 1(b); the pounds of fish caught
were subtracted from total affected and the sum for these entered in the
second column of Table 1(b) for Newfoundland and Labrador rivers. This

is 34,079 pounds in the example of Areas A tc E for Labrador rivers from
Table 1(b). The angling exploitation rates were based on the total angled
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catch in 1973, 1974, and 1975 and the total estimated river escapement
in those years for Newfoundland and Labrador.

For example, in Table 1(b), 345,315 pounds of fish would escape from
commercial fisheries in Areas A to E, and of these 34,079 pounds
escaped to Labrador rivers, of which, 1,363 pounds were angled and
32,716 pounds were not caught. Similar calculations were made for
other commercial fishing areas and for fish destined for other
rivers and a total provincial escapement excess of 482,824 pounds
(48,023 + 434,801) estimated.
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Tanie 7, .
Method of arbitracion for deriving overall proportions of Newfsundland-iabrader
salmon, released as a rasult of Imposiag OPTION 1(3), that would de caugh: ac ¢
later dace during the same year in other Newfcundland-Labrador arsas.
In Area A 213,189 sounds of Newfsundland-Labrader fish afiected,
Area of origin Component (1bs3) Provortion cauzht Pounds caucht
o 53,297 .70 37,308
M, 53,297 .25 13,324
A 53,297 .15 7,995
Other 53.293 ) 30 ' 15,589
Total 213,133 .3500 74,615
Qverall EZsgimate .35 74,6195
In Area 3 131,959 pounds of NVewfoundland-Labrador £ish affecced.
Areca of origin Cowponent (1lbs) Proportion caught Pounds caught
o] 32,990 .70 23,093
A 26,392 .15 3,959
B 26,392 .15 3,959
M,N 2,639 .25 . 660
Qther 43,546 .30 13,064
Total 131,959 .3390 44 735
Qverall Estimata .35 46,185
3
In Area C 57,401 pounds of Newfoundiand-Labrador f£ish afizcted,
Area of origin Component (1bs) Provortion caught Pounds cauznt

OO

Qther

11,480
11,480
14,350

5,740
14,351

.70
.25
.20
.15
.35

~

[ SRS R e )
. e
O mowo

Total

57.401

L3425

O

Qverall Estcimate

.35

Oy O ~3 ~2 L)
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.




Table 7 (Cont'd.) 195

In Area D 67,393 pounds of Newfoundland-Labrador fish affacted.

Area of origin Component (1hs) DPronortion causht Toun

ds caught
0 10,184 .70 7,125
ALB 13,579 A .25 3,395
C 13,579 - .15 2,037
Iy 3,395 .15 509
Qther 27.156 .35 9,505
Total 67,893 .3325 22,575
Qverall Estimate 35 23,763
In Area E 56,468 pounds of Newfoundland-Labrador fish affected.
Area of orizin Component (1bs) " Prowvortion caught Pounds cauzht
o) 5,647 .70 3,953
A,B : 14,117 ] .20 o 2,823
C,D o 2,823 .15 423
. 100 " . .00~ i -0
South coast 11,294 _ - W25 : 2,824
West coast 22,487 .30 ‘ 6,746
Total 56,468 .2970 ) 16,769
Overall Estimate ) ' .30 16,940
In Area F 32,916 pounds of Newfoundlartd-Labrador EZish affscrad.
——— Y
Area of origin Component (lbs) Proportion caught © Pounds cau=ht
AB 8,292 ' .25 2,073
c,D 3 8,292 . .20 . 2,073
South coast ' 24,875 .25 6,219
West coast 41,457 .30 12,427
Total 82,916 .2750 22,802
Qverall Estimate .30 24,875
In Area H 41,046 pounds of Newfoundland-TLabrador £ish affecced.
Area of origzin Component (1bs) Propnortion éauzht Pounds caught
e 8,209 .25 2,052
H 12,314 .10 ) 1,222
I _ 8,209 .20 : 1,642
J 8,209 .20 ) 1,342
YWese const: , 4,105 ' 357 1,437
Tocal ' 41 Q4o : 21930 - 8,00%
Ovorall Estcimate : .20 8. .09
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