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Abstract

The Margaree River (NS) gaspereau fishery is prosecuted along a 20 km stretch of river between
the estuary and the main spawning area in Lake Ainslie. Alewife (Alosa pseudoharengus) are the
dominant component of the harvests. There are no quotas but exploitation is controlled by weekly close
times staggered between two fishing zones in the river. There have been large annual variations in
landings since 1950 with annual landings during 1996 to 2000 averaging just over 200 t and among the
lowest of record. Between 1983 and 2000, less than 500 thousand to as many as 6.7 million alewife were
harvested in the Margaree River fishery. In 1997, the alewife catch was dominated (96%) by new
recruitment. The proportions of previous spawners in 1998 to 2000 are among the highest observed in the
time series and reflect reduced exploitation on the 1994 and 1995 year classes. Fishing rate (F) reference
points ranging between 0.4 and 0.5 equate to an annual loss of 33% to 39% of the alewife spawning stock
migrating to Lake Ainslie. The management plan of 1996 to 2000 was effective in reducing the
exploitation rates from those of the previous years and closer to the reference level for this stock.
However, abundance of gaspereau and spawning escapement in 2000 remained low. If exploitation rates
continue to be low relative to historical levels, more older and larger fish should be available to the
fishery and for spawning.

Résumé

La pêche au gaspareau de la rivière Margaree (N-É.) est pratiqué sur 20 km en longueur de rivière
depuis l’estuaire jusqu’au lac Ainslie qui est le site de frai. Le gaspareau proprement dit, (Alosa
pseudoharengus), est la composante dominante des captures. La pêche n’est pas contigentée et
l’exploitation est contrainte par des fermetures hebdomadaires étalées sur deux zones de pêche sur la
rivière. Depuis 1950, on a observé des importantes fluctuations annuelles dans les captures avec celles
depuis 1996 en moyenne 200 t et parmi les plus faibles de la série. Depuis 1983, entre 500 milles et 6,6
millions de gaspareau ont été capturés annuellement dans la pêcherie de la rivière Margaree. La capture
en 1997 était constituée majoritairement, à 96%, de nouveau recrutement. Durant 1998 à 2000, des
poissons de frai antérieur constituaient des proportions parmi les plus élevées de la série, ceci en
conséquence d’un taux d’exploitation réduit des cohortes de 1994 et 1995. Le point de référence en unité
de taux de pêche (F) se situe entre 0,4 et 0,5 ce qui équivaut à un prélèvement annuel de 33% à 39% de la
migration totale de géniteurs au lac Ainslie. Le plan de gestion de 1996-2000 a permis de réduire les taux
d’exploitation à des niveaux près du point de référence. Cependant, l’abondance de gaspareau en 2000 est
demeuré faible. Si les taux d’exploitation demeurent inférieurs à ceux des années antérieures, on devrait
observé une augmentation de gaspareau de taille et age supérieurs dans les captures et parmi les géniteurs.
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INTRODUCTION

The Margaree River gaspereau fishery is prosecuted in-river, above head of tide along a 20 km
stretch between the estuary and the main spawning area in Lake Ainslie (Fig. 1). Tip-traps are installed
from the bank and generally filter half of the river, from the bank outward. Alewife (Alosa
pseudoharengus) are the dominant component of the harvests with fewer blueback herring (Alosa
aestivalis) migrating later (in early June) into the river than alewife. Alewife have returned to the river as
early as mid-April but the major run occurs in the second to fourth weeks of May. Crawford (1986) has
shown that spawning occurs throughout Lake Ainslie but tended to be concentrated in the shallower Loch
Ban portion of the lake (Fig. 1). Juvenile gaspereau leave the lake in late summer and throughout the fall
and return to spawn at age three and four years. Adults feed in the southern Gulf of St. Lawrence after
spawning and overwinter outside the Gulf of St. Lawrence, along the Atlantic coast of Nova Scotia
(Crawford and Tully 1989).

There are no quotas on the river but control of exploitation in recent years has relied on closures
to reduce effort and favour escapement into Lake Ainslie. The majority of gaspereau harvested is salted
on site and processed by individual fishers. Fishing practices have evolved with mechanical tip-traps
adopted by almost all fishers by the early 1980’s. The majority of the catch is salted fresh at each fishing
site and packed in pails by individual fishermen after curing is complete.

The Margaree River gaspereau fishery has been formally assessed since 1983 (Alexander 1984,
Alexander and Vromans 1985, 1986, 1987, 1988; Chaput 1993; Chaput and LeBlanc 1989, 1990; Chaput
et al. 1991; Claytor et al. 1995). The last assessment was conducted for the 1995 and 1996 fisheries
(Chaput et al. 1997). Other information related to migrations, age structure and physiology were
summarized by O’Neil (1980) and Crawford et al. (1986).

The objectives of this assessment are to estimate the exploitation rates in the fishery relative to
defined reference levels and to provide a prognosis of stock status.

FISHERIES MANAGEMENT AND LANDINGS

Prior to 1984, there were no within season closed periods for fishing gaspereau on the Margaree
River. The fishing season opened April 1 and closed June 30. In 1984, weekend closures were introduced
following the assessment that exploitation rates were excessive. The weekend closures consisted of a
18:00 Friday to 8:00 Sunday closure for the section river situated below the Highway 19 bridge (about
midway between the estuary and Lake Ainslie) and the 18:00 Saturday to 8:00 AM Monday closure for
the fishery above the bridge (Fig. 1). This management measure had the effect of reducing the potential
fishing time (traditionally sunrise to sunset) by 20%. In response to concerns by fishers that a chance
occurrence of the major run on a weekend closed period could impact on their harvests, an alternative
management plan was proposed by the fishers and adopted for the 1992 to 1995 fishery. Under this
management plan, traps could be fished in both zones seven days per week but with alternating mornint
or evening half day closures every second day. This management plan, described by Chaput (1993) and
Claytor et al. (1995) resulted in a slight decrease in potential fishing time from the 1984 to 1991 period
(6%) but a 25% reduction relative to the pre-1984 situation. After the 1995 fishery, it was evident that the
stock had severely declined (Chaput et al. 1997) and in response, additional closure periods were
introduced to the 1996 season: complete closure for three days of the week and half day fishing periods
for two of the four remaining fishing days (Table 1). This management regime resulted in a 57%
reduction in potential fishing from the pre-1984 period, a 46% reduction from the 1984 to 1991 period
and a 43% reduction from the 1992 to 1995 period. It remained in effect during 1996 to 2000.



4

Regulations require that traps plus leaders and all walkways or other conveyances over the river
allow one-half the width of the river to remain open at all times. Additionally, the combined length of trap
and leader may not be more than 15 m and no trap may be set within 55 m of another trap.

Potential licensed effort increased from the 21 licenses in 1971, peaked in 1980 at 82 licenses and
has stabilized at about 60 licenses since 1989 (Table 2). The fishery is currently restricted by a freeze on
new entrants and license or site transfers are permitted only to immediate family members. Active
licenses have tended to be substantially less than the potential licenses on the river (Table 2). The decline
in active licenses in 1992 was the result of a change in the fisheries inspection regulations which required
that all gaspereau destined for human consumption must be cured and processed in a certified building.
Several fishers were able to accommodate the inspection regulations in 1993 and active effort increased.
The decline in active licenses in 1996 to 2000 has been attributed to the restrictive management plan.

The Margaree River and Statistical District 2 (western Cape Breton Island) landings have
undergone large annual variations between 1950 and 2000 The 1995 to 2000 harvests from the Margaree
River have averaged just over 200 t, are among the lowest of record, and follow an almost continuous
decline from the peak historic catch of 1,666 t in 1988 (Table 2; Fig. 2). High harvest levels were
generally short-lived, lasting no more than two years in succession followed by a dramatic decline in the
subsequent year (Fig. 2). The harvests of gaspereau from the Margaree River have represented important
proportions of the Gulf Nova Scotia harvests (38% to 90%) since 1978 (Table 3). Relative to the southern
Gulf gaspereau fisheries, the harvests from the Margaree River have represented 5% to 36% of the total
with the lowest percentages of the provincial total (5% to 7%) during 1995 to 2000 (Table 3).
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CONSERVATION AND MANAGEMENT OBJECTIVES

Fisheries Management Objective

In past assessments, the status of the gaspereau stock was evaluated relative to the management
objective of F0.1. Estimation of the fishing mortality for F0.1 was based on the yield per recruit analysis
method of Thompson and Bell as described in Rivard (1982) under the assumptions of a Type I fishery
(natural mortality occurs at a time of year different from the fishing mortality) because the fishery occurs
over a period of about four weeks during the year (Chaput and LeBlanc 1989). The estimation of F0.1 is
sensitive to the assumed natural mortality rate (M) for the species.

An analysis of the population of alewife from South River (Gulf of St. Lawrence shore, Nova
Scotia) indicated that the natural mortality of alewife was high (M = 0.44 equivalent to 36% mortality for
the year) and increased for previous spawners (M = 1.05 equivalent to 65% mortality for the year )
(Chaput and Alexander 1989). These values are much higher than the assumed natural mortality of 0.2 for
Atlantic herring (18% annual mortality). Higher natural mortality for gaspereau relative to herring would
be expected because of the freshwater spawning migration which gaspereau undertake.

Alternative indicators of natural mortality based on longevity and life history relations suggest
that M for alewife should be higher than 0.2. At a maximum spawning age of eleven years for alewife
from the southern Gulf, the empirical relationship derived by Hoenig (1983) indicated that M was about
0.4. Jensen (1996) reviewed three life history relations called the Beverton and Holt invariants, one of
which provides an indication of the natural mortality on the basis of the age at maturity (M * m = C1;
where M = natural mortality, m = age at maturity, and C1 = 1.65 or 2). At an average age at maturity of
alewife in the Margaree River of 3.4 years (based on the proportion of the recruitment to the river which
matures at age 3 years versus 4 years), M equates to 0.5.

Based on the estimated mortality rates from the South River alewife population, F0.1 was
estimated at F = 1.05 (exploitation rate of 0.65) (Chaput and LeBlanc 1989). At M = 0.4, the target
fishing mortality at F0.1 declines to 0.6 (exploitation rate of 0.33) while at M = 0.5, the target fishing
mortality would be 0.8 (exploitation rate of 0.55).

Walters and Pearse (1996) suggest that Fopt (defined as the optimum fishing rate based on the
long-term objective of maximizing a logarithmically risk-averse function of catch) is less than two-thirds
F0.1 of harvestable fish. It has also been suggested that given the uncertainty of estimating and forecasting
stock size, the fishing mortality should remain below M (Walters and Maguire 1996). For the alewife
stock of the Margaree River, the reference fishing rates (F) should therefore not exceed 0.4 to 0.5.

An alternative reference point calculation is one based on a spawner per recruit contribution
analysis. The spawner per recruit analysis provides a measure of the loss of life-time spawning potential
resulting from fishing relative to when the population is unfished (Mace 1994). The Spawner per Recruit
(SPR) analysis was conducted using biological characteristics of the 1997 to 2000 sampling years,
including sex ratio at age and the relative fecundity (based on ovary weight) (Fig. 3). The %SPR was
estimated for variable M and the reference points calculated were Flim at 30% SPR and FPA at 50% SPR as
suggested by ICES (1997). For M varying between 0.2 and 0.6, the limit fishing mortality rate (Flim) was
between 0.35 and 0.55 (Fig. 3). The precautionary fishing mortality rate (Fpa at 50% SPR) was between
0.18 and 0.28 (Fig. 3). At an assumed M of 0.4, Flim = 0.45 and Fpa = 0.23.
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Based on the above analyses, a fishing rate (F) reference point range of 0.4 to 0.5 seems
appropriate for the Margaree River alewife stock. This equates to an annual loss of 33% to 39% of the
alewife spawning stock migrating to Lake Ainslie.

ASSESSMENT DATA

The data used in the assessment of the Margaree River gaspereau fishery include logbook reports
from individual fishers, two-stage stratified sampling for age composition and derivation of the catch at
age, and estimation of the harvests by telephone survey.

Fishery logbooks are used to make inferences on timing of the catch and in the past have been
used as an abundance index in cohort analysis (Chaput et al. 1991) and in a depletion estimation
procedure (Leslie) to estimate exploitation rates in the current year (Claytor et al. 1995). Logbook
contributions in 1996 to 2000 declined from previous years (30% of active licenses returned logbooks)
with the highest returns in 1988 (92% participation). Logbook reported harvests in 1996 represented 21%
of the estimated harvests. Since 1996, logbooks have been mandatory.

Commercial sampling followed a similar procedure to that used since 1989 (Chaput 1993).
Sampling was conducted daily in each of the fishing zones (lower and upper) (Table 4). The objective
was to measure 200 to 250 fish from each zone, preferrably from one trap site but several trap sites were
visited to obtain the complete length sample when catch rates were low. Detailed samples for species
identification, length, weight, sex, maturity and ovary weight were collected by retaining 3 fish for every
half cm fork length group up to 28 cm and 5 fish for every half cm group for fish longer than 28 cm.
When detailed samples were frozen prior to analysis, fresh fish lengths were estimated from frozen
lengths using the following relationship:

adjusted length (mm) = 1.0143 X frozen length (mm) + 4.557

Scales for age determination were collected preferentially from the left side, midway between the
dorsal fin and the ventral scutes. Species (alewife, Alosa pseudoharengus; blueback herring, Alosa
aestivalis) were identified on the basis of the external appearance and the peritoneum colour (Scott and
Crossman 1973). The peritoneal lining of alewife tends to be pale to dusky whereas the lining of the body
cavity of blueback herring is sooty to black.

The catch-at-age of alewife and blueback herring was derived from age-length keys (Table 4)
applied to length sampling vectors. Length vectors within each group were weighted by the reported
logbook catch for that period. Catch-at-age was first derived for the total logbook catches and then
adjusted for the total harvests from the river using the proportion of the total harvests reported in the
logbooks.

The total harvests from the Margaree River were obtained from a telephone survey conducted
during January to March of each year, after commercial processing of gaspereau was generally
completed. Fishers were asked for bait sale amounts as well as the total number of pails of cured
gaspereau packed. A 50 lb pail of cured gaspereau was assumed to represent 70 lbs of fresh fish (30 lb
pail of cured fish = 42 lbs of fresh fish) (Alexander and Vromans 1988). Estimates of bait sales were
obtained by Conservation and Protection Branch field staff. No fishers reported selling bait in 1996.

Continuous (1 to 1.5 hour intervals) water temperature recorders were installed in Loch Ban
(Lake Ainslie) and at the Environment Canada water gauging station in the upper part of the Southwest
Margaree.
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Sampling for gaspereau larvae in Lake Ainslie (the main spawning area for the Margaree River
stock) has been conducted during 13 years since 1983. The methods are described in Crawford (1996).
Briefly, sampling was conducted weekly from the latter part of May until early July. A five minute
surface tow with a half metre plankton net (mesh 300 µm) was conducted at four fixed stations within the
Loch Ban portion of the lake. Since 1989, larvae have been identified as prolarvae (with yolk sac) and
post-larvae (yolk sac absent). Crawford (1996) calculated the mean index for the year based on the total
number of prolarvae and postlarvae combined. The sampling periods when no larvae were observed at
any of the four stations were excluded. An alternative index called the integrated index uses the
abundance of all larvae within each sampling period (average of the four sites) weighted by the total
spawning season as inferred from sampling in the lake. The integrated index takes account of variations in
daily abundance and duration of gaspereau larvae presence in the lake. The integrated index is calculated
as follows. The average of the two consecutive sampling periods was weighted by the number of days
between sampling periods. For the first sampling date, the average number of days between successive
sampling events for the year was used to weight half the mean larval abundance at the first sampling
event. An example of the calculation for the integrated larval index for 1989 is given below.

Days Mean Larval
Sampling dates between Abundance

Year Start End sampling (on End day)
Integrated Larval

Index
1989 . 24-May 6.91 3547 121932

1989 24-May 30-May 6 1009 136673

1989 30-May 6-Jun 7 555 5474
1989 6-Jun 13-Jun 7 639 4182
1989 13-Jun 20-Jun 7 456 3835
1989 20-Jun 27-Jun 7 73 1851
1989 27-Jun 4-Jul 7 25 343
1989 4-Jul 11-Jul 7 71 338
1989 11-Jul 18-Jul 7 0 249

Annual index 421314

1 represents the average number of days between sampling events during 1989
2 represents the product of the days between sampling (6.9) and the average of
3547 and 0 (mean larval abundance at start and end dates sampled)
3 represents the product of the days between sampling (6) and the average larval
abundance of start and end dates (average of 3547 and 1009)
4 sum of the integrated larval index column

ESTIMATION OF STOCK PARAMETERS

The timing of the 1997 fishery was similar to 1995 and among the latest observed since
monitoring began in 1983 (Table 5). The fisheries of 1998 to 2000 were as early as observed in the 1980s
with 50% cumulative catch occurring before May 20 (Fig. 4). Prior to 1990, the 50% cumulative catch
occurred between May 17 and May 23, with exception to 1985. Temperature of the river is not a
determining factor in the run-timing or catches. Catches of gaspereau occurred when mean water
temperatures were less than 10ºC in 2000 but in 1998 and 1999, water temperatures were above 10ºC
before any important catches occurred (Fig. 5).
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Between 1983 and 2000, less than 500 thousand to as many as 6.7 million alewife were harvested
in the Margaree River fishery with the lowest catches occurring in 1996 and 2000 (Table 6). Blueback
catches have been substantially less; a few thousand to no more than 118 thousand fish annually (Table
7). In 1997, the alewife catch was dominated (96%) by new recruitment whereas in 1998 to 2000, new
recruitment comprised 43% to 60% of the total alewife catch (Table 6). The proportions of previous
spawners in 1998 to 2000 are among the highest observed in the time series and reflect reduced
exploitation on the recruitment from 1994 and 1995 (Table 6). For the first time, the dominant age group
in the catch was 5 year olds (1995 year class).

The length of alewife in the catches generally declines as the season progresses (Fig. 6). The
larger and older alewife are caught first and the mid to end fishery catches are dominated by three-year
old new recruitment. The length distribution of alewife in 2000 was wider and the modal length greater
than in 1997 to 1999 which reflects the higher abundance of the 5-year old alewife in the catch (Fig. 7).

Estimates of returns, spawners and exploitation rates

Spawning in Lake Ainslie occurs over several weeks but with the highest abundance occurring in
one event (Fig. 8). There is generally large variation among sites sampled on a given date (CV: 19% to
200%) and among sampling periods at individual sites (CV: 63% to 227%) (Fig. 8). The index of larval
abundance in Lake Ainslie suggests that variable levels of spawning escapement have occurred in Lake
Ainslie with two years of exceptionally high escapement (1984 and 1998) and a succession of years of
low escapement (1990, 1993, 1994, 1995, and 1996) (Fig. 9). This pattern is consistent regardless of the
index considered (integrated, overall average, prolarvae) (Fig. 9).

The total returns and spawning escapements to Lake Ainslie were estimated using cohort analysis
with an assumed M of 0.4 for all age groups and years. The integrated larval index was used to tune the
current year and oldest year F’s by minimizing the log of the escapement and larval index from Lake
Ainslie (Table 8). Retrospective patterns were evaluated by estimating the escapement and F’s
sequentially from 1995 to 2000.

There is an important retrospective pattern in the tuning of the F’s using the larval index (Fig.
10). Fishing mortality rates are underestimated and escapement overestimated up to four years post
fishery, which corresponds to the number of years (3 to 4 years) required for a converged catch at age (i.e.
a year-class is fished out). The larval index to escapement relationship changed dramatically in 1997 and
it was not until year 2000 that the general shape recovered to that prior to 1997 (Fig. 11). Accounting for
the retrospective pattern, it can be concluded that the fishing mortality rates have declined to about F =
0.5 during 1997 to 2000 from the high levels (generally > F = 1.0) of the years prior to 1996 (Fig. 10). A
decline in F was anticipated as a result of the management plan introduced in 1996.

Claytor et al. (1995) used logbook data and the Leslie depletion estimator to derive exploitation
rates for the 1991 to 1994 fisheries. The depletion estimates and the exploitation rates estimated by cohort
analysis indicate that exploitation rates during 1991 to 1994 were both high and in excess of 0.6 to 0.7
and are consistent with the estimates derived from the cohort analysis in this document.
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1991 1992 1993 1994
Depletion estimate (Claytor et al. 1995)
Exploitation rate 0.87 0.89 0.85 to 0.96 0.73
Cohort analysis (this paper) assuming M = 0.4
Exploitation rate
        (F)

0.64
(1.02)

0.80
(1.62)

0.78
(1.52)

0.72
(1.27)

Additional evidence of the high exploitation level in this fishery is provided by the counts of
gaspereau passing through a counting fence to Lake Ainslie in 1979 relative to the harvest of gaspereau in
the same year with the harvests representing between 0.66 and 0.70 of the total run of gaspereau (Chaput
et al. 1997).

As the total stock abundance declined (based on estimated runs to the river), the exploitation rates
increased. The increased exploitation rate on the smaller run is consistent with the observed behaviour of
gaspereau during the migration and the placement of the fishing gear. At low abundance, gaspereau travel
in small schools close to the river banks. At very high abundance, gaspereau schools spread across the
entire river. Since the commercial traps are installed from the bank towards the middle of the river, at low
abundance, each trap exploits a greater proportion of the run than at high abundance.

In the Margaree River fishery, 39% to 91% of the 1980 to 1994 cohorts were harvested before
they had a chance to spawn once (Table 9). The total harvests of the cohorts ranged between 53% and
96%. The estimated abundance of the year classes have varied between less than 200 thousand fish (1993
cohort) to a high of more than 10 million alewife (1984 cohort) (Fig. 12). Weak year class failures (less
than one million recruits) have occurred in 1986, 1988, 1991 to 1993 (Fig. 12). The year classes of 1981,
1984 and 1985 were exceptionally large.

Spawning escapements into Lake Ainslie are estimated to have varied from about 500 thousand
alewife (1992, 1995 and 1996) to almost 5 million spawners in 1987 (Fig. 13). Escapements to Lake
Ainslie between 1990 and 1996 have been at or below one million spawners and in 1995 were less than
500 thousand spawners, the lowest of the time series (Fig. 13). A plot of the estimated recruitment (to the
river as first time spawners) relative to the estimated spawning stock (from cohort analysis assuming M =
0.4) indicates that an important part of the decreased abundance of recent years was the result of low
spawning escapements (Fig. 13). There is large variability in the recruit to spawner relationship, but
escapements of less than one million fish (males and females) to Lake Ainslie have produced less than 2
million recruits (to age 3 and 4) in 3 of 5 years. When escapement has exceeded one million spawners,
recruitment has exceeded 2 million fish in 6 of 9 years (Fig. 13).

The 1996 year class is small and the 1997 year class size (as estimated from catches of 3 year olds
in 2000) appears larger than 1996 but smaller than the 1994 and 1995 year classes. The estimated
escapements to Lake Ainslie in 1997 to 2000 have been greater than 1 million spawners (Fig. 10). There
is a better chance that recruitment in 2001 to 2005 will be improved relative to that observed in 1996 to
2000.
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MANAGEMENT CONSIDERATIONS

1) Were the exploitation rates in 1996 to 2000 greater than the reference levels?
The reference exploitation rate (Flim) suggested for the Margaree fishery is F = 0.5 (from %SPR

analysis and based on two-thirds F0.1 or F <=M) (Walters and Pearse 1996). The estimated exploitation
rates (at an assumed M = 0.4) prior to 1996 were greater than Flim. The exploitation rates between 1996
and 2000 are estimated to have declined to levels closer to but likely still above Flim.

2) Was the 1996 to 2000 management plan effective?
There are strong indications that the management plan of 1996 to 2000 was effective in reducing

the exploitation rates from those of the previous years and closer to the reference level for this stock. The
consecutive three day closure was initiated to reduce exploitation and to allow alewife to migrate freely
from the estuary to the lake. Alexander and Vromans (1989) indicated that in 1988, alewife required, on
average, 148 hours (6 days) to pass through the 20 km fishing zone. Fishers of the Margaree River feel
that alewife can ascend to the lake within one to two days based on the synchrony of catches between
lower and upper traps. Alewife can ascend the river more quickly if there are no traps in the river and no
fishing activity to deter their upstream migrations.

The higher abundance of five year old alewife in the catch in 2000 is indicative of reduced
exploitation and increased survival to older ages. The catch of six year old alewife is the highest observed
since the 1984 and 1985 year classes were available in the fishery (Table 6). An expanded age
composition in the fishery and larger average size resulting from a higher proportion of older fish are
desirable and anticipated stock status indicators. However, abundance of alewife and spawning
escapement in 2000 remained low.

3) What is the conservation definition for alewife?
Minimum spawning stock biomass as a conservation definition for the Margaree River alewife

has not been defined. There are indications from estimates of escapements and returns in previous years
that escapements to the lake of less than one million fish have resulted in recruitment of less than two
million fish. Recruitment to the river from combined year-classes has frequently exceeded 10 million fish
and year-class production can attain 8 to 10 million fish.

Fixed harvest rates have been suggested as more appropriate for ensuring the sustainability of
fisheries (Walters and Pearse 1996). For the Margaree River alewife fishery, an exploitation rate of 0.32
to 0.4 ( F = 0.4 to 0.5) would be appropriate. A fixed harvest rate strategy would take advantage of large
recruitment, in terms of harvests and spawning escapement. The challenge is to ensure that exploitation
rates on low runs to the river do not exceed the levels defined at Flim because catchability is higher at low
abundance.

4) What is the prognosis for 2001 to 2005?
Improved escapements in 1997 to 2000 will provide a higher chance of recruitment in excess of

two million fish over the next five years. If exploitation rates continue to be low relative to historical
levels, more older and larger fish should be available to the fishery and for spawning. An expanded age
structure in the catch and in the spawning escapement is desirable and should be possible if exploitation
rates are maintained or further reduced from present levels.
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Table 1. Margaree River, N.S. gaspereau fishery fishing schedule for the 1997 to 2000. AM fisheries open at sunrise and close at 13:00 the same
day. PM fisheries open at 13:00 and close at dusk. Full day fisheries are open from sunrise to dusk. During the 1996 to 2000 seasons, the lower
and upper zones were closed from sunrise to dusk for three consecutive days.
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Table 1 (continued).
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Table 2. Historic harvests of gaspereau from Statistical District 2, from the Margaree River and total
licenses and active licenses.
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Table 3. Gaspereau landings (t) from Margaree River, Nova Scotia (NS), New Brunswick (NB), and Prince Edward Island (PEI) statistical districts
from 1978 to 2000. Data are summarized from purchase slip and supplementary "B" slips compiled by Statistics Branch. Asterisk indicate values
compiled by Science Branch. The landings by province and districts (other than Margaree River) for 2000 are preliminary.
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Table 4. Dates, sites, periods and numbers of fish sampled in 1997 to 2000 for the Margaree River, N.S.
gaspereau fishery. Boxes define sample groupings for age-length keys for deriving the catch at age.
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Table 4 (continued).



19

Table 5. Timing of the catches of gaspereau in the Margaree River fishery as inferred from logbook
reports for 1983 to 2000.

Year Maximum Catch Cumulative 10% Cumulative 50% Cumulative 90% Total Days For Logbook Estimated
10% to 90% Catch (mt) Landings (mt)

1983 May 17 May 10 May 17 May 24 15 113 579
1984 May 17 May 16 May 21 May 28 12 637 883
1985 May 30 May 21 May 28 June 02 12 506 1223
1986 May 17 May 09 May 17 May 26 15 213 545
1987 May 13 May 12 May 16 May 26 15 882 1259
1988 May 22 May 17 May 23 May 29 13 1375 1666
1989 May 18 May14 May 19 May 23 10 973 1123
1990 June 04 May 13 May 29 June 04 22 780 1016
1991 May 31 May 18 May 28 May 31 13 208 450
1992 June 02 May 24 June 01 June 04 12 359 553
1993 May 23 May 18 May 27 June 05 19 439 736
1994 May 19 May 19 May 29 June 05 18 273 498
1995 June 10 May 25 June 06 June 12 19 83 217
1996 May 23 May 23 May 23 June 06 15 20 94
1997 June 4 May 29 June 6 June 14 11 237 201
1998 May 16 May 9 May 20 May 30 13 272 284
1999 May 20 May 8 May 19 May 28 12 208 223
2000 May 17 May 5 May 18 May 31 15 103 121
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Table 6. Alewife catch-at-age for the Margaree River, N.S. gaspereau fishery. First number in age indicates total age, second number indicates age
at first spawning. Catch is expressed in thousands (number) of fish. YC=year-class.
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Table 7. Blueback herring catch-at-age for the Margaree River, N.S. gaspereau fishery.  First number in age indicates total age, second number
indicates age at first spawning. Catches are numbers of fish. YC=year-class.
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Table 8. Estimated returns (thousands) based on the catch-at-age matrix, 1983 to 2000 assuming M = 0.4. F of oldest age group in the cohort and
for the present year’s fishery (2000) are tuned using the larval survey as an index of escapement. Numbers in bold (and grey shading) are values
for which oldest age F for the year is applied. Tuning was performed using Excel Solver and maximizing the correlation of ln(escapement) and
ln(larval index). The oldest age Fs were constrained at >= 0.1. Starting Fs for the tuning were generally set at 1.0 for all years but alternate greater
and lesser values were run to ensure the detection of the global minimum.
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Table 9. Exploitation histories of the 1979 to 1997 year-classes in the Margaree River gaspereau fishery.
Percent new recruitment (% New Recruitment) is based on summation of the catch-at-age matrix. Percent
of year-class harvested is based on the estimated abundance of the year class from cohort analysis.
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Figure 1. Gaspereau trap sites of the Margaree River and Lake Ainslie.
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Figure 2. Landings (t) of gaspereau from Statistical District 2 (1950 to 2000) and the Margaree River
(1983 to 2000) fisheries.
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Figure 3. Life history input variables (upper) and % Spawning per Recruit (%SPR) (lower) for the alewife
stock of the Margaree River for assumptions of M between 0.2 and 0.6. The width of the rectangle defines
the lower and upper bounds of F resulting from uncertainty in M.
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Figure 4. Timing of the fishery as shown by the median and 10% to 90% dates of the catch as reported in
the logbooks from the fishery.
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Figure 5. Margaree River reported logbook catches (kg) relative to date and water temperature for 1995 to
2000. Temperature data are not available for 1997 because the temperature recorder was lost.
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Figure 6. Length distributions of gaspereau (majority alewife) in the catches relative to the date of the
fishery, 1997 to 2000. Lines define the median length (open circles), 25th to 75th percentile range (black
dots) and the 5th to 95th percentile range (dashed lines) from the samples.
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Figure 7. Overall length frequency distribution of alewife (weighted by the catches) in the catches from
the Margaree River, 1997 to 2000.
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Figure 8. Densities of all larvae (prolarvae and postlarvae) by date at the sites sampled within Loch Ban,
1983 to 2000. In 1983 to 1985, only one site (site 3) in Loch Ban was sampled but two sizes of plankton
nets were used at each site in 1983. Box plots represent median (horizontal line within the box)
interquartile range (box), 1.5 times the interquartile range (vertical line). Date 150 = May 30. Single
dashes for 1984 and 1985 indicate that only one sample per period was collected.
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Figure 9. Relative index (index relative to 1983 to 1996 average) based on historical overall average
abundance (larvae per 100 m³) and the integrated abundance (larval days) for the entire sampling period.
The integrated index for prolarvae only is shown for 1989 to 2000.
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Figure 10. Retrospective pattern in escapement (number of fish by thousand; upper) and fishing mortality
(F; lower) when tuning with the integrated larval index for the season and with M = 0.4. The line with the
solid bullet is the estimate for the catch matrix up to and including year 1995 and the line with the open
circle is the estimate up to and including year 2000. Other lines are for 1996 to 1999 sequences of data.
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Figure 11. Relationships between larval index and estimated escapement into Lake Ainslie. The grey
bullet is the value for the current year.
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Figure 12. Estimated total year class abundance (top of white bar), total harvest of the year class (top of
grey bar), and harvest of year class taken as first time spawners (top of black bar), for alewife from the
Margaree River. Weak year classess (< 1 million fish) occurred in 1986, 1988, 1991 to 1993.

0

2000

4000

6000

8000

10000

12000

0 1000 2000 3000 4000 5000
Spawning escapement (000s)

R
ec

ru
itm

en
t t

o 
th

e 
riv

er
 a

s 
m

ai
de

n 
sp

aw
ne

rs
 (0

00
s)

1983

1996

Figure 13. Stock and recruitment plot for alewife from the Margaree River. Year label is the year of
spawning (cohort year).


