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Abstract

Catch and effort statistics for the northern Labrador Arctic charr fishery in 2000 are
summarized and information on catch-at-age and weight-at-age updated.  Landings of
46.8 tonnes were about 16% higher than the previous year and were the highest recorded
since 1992.   Overall, effort in recent years is still low, relative to the 1980’s, and
interpretation of current commercial catch rates as an index of stock abundance, could be
problematic.  Landings of anadromous Arctic charr from the Nain Fishing Region over
the past 27 years (1974 - 2000) totalled 2676 tonnes, or 5.9 million pounds.  Of this
amount, 77% (2054 tonnes) has been harvested from the three primary stock complexes
(Voisey, Nain, Okak) and illustrates the overall capacity of the north coast area to
produce fish.  We note that the amount of charr harvested for food is unknown, but could
be substantive.

Résumé

Le présent document contient un résumé des statistiques sur les prises et l'effort de pêche
de l'omble chevalier dans le nord du Labrador en 2000 et une mise à jour des
renseignements sur les prises selon l'âge et le poids selon l'âge. Les débarquements de
46,8 t, les plus forts depuis 1992, étaient d'environ 16 % plus élevés que l'année
précédente. En général, l'effort déployé au cours des dernières années est encore faible
par rapport aux année 80, ce qui pourrait compliquer l'interprétation des taux actuels de
prises commerciales comme indice de l'abondance du stock. Le total des débarquements
d'omble chevalier anadrome dans la région de pêche de Nain au cours des 27 dernières
années (1974-2000) se chiffre à 2 676 t ou 5,9 millions de livres. De ce pourcentage,
77 % (2 054 t) est issu des trois principaux complexes du stock (Voisey, Nain, Okak),
illustrant la capacité globale de la région de la côte nord de produire du poisson. On ne
sait pas quelle quantité des prises étaient destinées à l'alimentation, mais elle pourrait être
substantielle.
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Introduction

Continuous records of commercial landings of anadromous Arctic charr (Salvelinus
alpinus) from the northern Labrador coast are available since 1944.  Catch statistics from
the Nain and Makkovik Fishing Regions, and from subareas within the Nain Fishing
Region (Fig. 1) exist since 1974 (Table 1).  From 1977 to 1982 more than 200 t of Arctic
charr were caught per year in northern Labrador.  Landings declined during the mid-
1980’s as fewer individuals participated in the fishery.  The lowest landings in the past 30
years occurred in 1996 (14.7 t) and while catches have been increasing since, they are
still well below the long term average (1974 -2000 = 115.6 t).

Much of the decline in landings in the Nain Fishing Region during the previous decade
can be directly attributed to a reduction in fishing effort.  However, individual
assessments of the Voisey and Nain stock units noted that stock sizes in the early 1990's
were below levels estimated for the late 1970's and early 1980's (Dempson 1992, 1993,
1995).  In some years, experimental in-river fisheries were carried out in some of the
northern fiord subareas.  In addition, the issuance of a commercial - communal licence at
Nain has allowed new participants in the Arctic charr fishery.

This paper provides a summary of the catch information for the 2000 fishery in a format
similar to that presented in previous years  (Dempson and Shears 1999, 2000; Shears and
Dempson 1996, 1997, 1998).  Catch- and weight-at-age data for each of the Voisey,
Nain, and Okak stock units based upon information collected during the 2000 fishery are
also updated.

Methods

Information on commercial landings of Arctic charr from the Nain Fishing Region in
2000 was obtained through purchase slips prepared by Statistics and Informatics Branch
of the Department of Fisheries and Oceans (DFO) and processed by the Salmonids
Section.  Information contained on the purchase slips included:  name of the fisherperson,
licence number, area where the fish were caught, date, weight of fish landed, and number
of fish caught.  Landed gutted head-on catches were converted to round weight (in
kilograms) using the conversion factor: gutted head-on weight x 1.22 = round weight
(Dempson 1984).  Catch per unit effort estimates in this document, expressed in terms of
kilograms per person-week fished, follow the traditional values used in past reports and
were derived from the method initiated by Coady and Best (1976).  These unstandardized
values are included for comparative purposes with past reports.

Information on length, weight and age (otolith) of Arctic charr caught in the commercial
fishery was obtained as fish were processed at the Nain Fish Plant.  As in previous years,
a two-stage stratified sampling program was carried out for which specific details are
provided in Dempson (1995).  Samples were identified from individual subareas which
form component parts of stock units (Dempson and Kristofferson 1987).  Recent genetic
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analyses have supported the earlier designation of individual stock complexes in the north
Labrador region but have also shown that there are often microgeographic genetic
differences among local populations of charr in north Labrador (Bernatchez et al. 1998).

Results and Discussion

Tag recapture information - Stock complexes

Tagging projects began in 1974 and have continued, in varying degrees, each year since.
Results of earlier studies (prior to 1986) indicated that there was little intermixing of
populations from widely distributed areas along the 300 km of coastline from Antons to
Saglek Fiord (NTagged = 7566; NRecaptured = 1842) (Fig. 2), and that in some areas charr
were found to interchange among local rivers (Dempson and Kristofferson 1987).  Based
largely on these data, various stock complexes were identified.  At that time, only 1.3%
of the charr tagged in the Voisey or Nain stock complexes were recaptured north of Black
Island and less than 0.2% recaptured south of Antons.  Similarly, less than 1% of the
charr tagged in Okak, Hebron or Saglek subareas were recaptured south of the Kiglapaits
area.  Generally, few fish were recaptured more than 100 km from their original release
site.

Up to 1999, 13958 charr have been tagged and released in the north Labrador area with
an additional 1190 tagged by the Voisey’s Bay Nickel Company in 1996 and 1997 as part
of the Environmental Impact Assessment related to the proposed Voisey’s Bay Mine-Mill
project (NTagged = 15148) (Table 2).  By 1999, the number of tag recaptures (NRecaptured)
totalled 3486 with recovery rates of over 30% from the Nain stock complex.  Current
results are consistent with earlier investigations.  Of those charr tagged and released in
the Voisey stock complex area (N = 2555), 91% of the 533 tag recaptures were from
within the same stock complex (Table 2).  Similarly, of the charr tagged and released in
the Nain stock complex (N = 7108), 93% of the 2234 tag recoveries were from the same
area.   With respect to the Okak stock complex, only 505 charr have been tagged and
released, but 87% of the 136 tag recaptures were from the Okak unit

Total northern Labrador Arctic charr landings - overview

Figure 3 illustrates the commercial landings of Arctic charr for all of northern Labrador
from 1944 to 2000.  Also  included are the landings from the Nain and Makkovik Fishing
Regions since 1974.  During the past 27 years (1974 – 2000), the Nain Region has
contributed 87% of the total northern Labrador catch of Arctic charr, averaging 99 t per
year.  Landings in 2000 totalled 46.8 t, an increase of 16.3 % over the previous year,
and was the highest catch recorded since 1992 (Table 1).  Commercial landings from the
Nain Fishing Region over the past 27 years (1974 - 2000) totalled 2676 tonnes, or  5.9
million pounds.  Of this amount, 77% (2054 tonnes) has been harvested from the three
primary stock complexes (Voisey, Nain, Okak), and illustrates the overall capacity of this
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limited area of the north coast to produce fish.  Besides Arctic charr, the Nain Fishing
Region also harvested 429 tonnes, or about 946 thousand pounds of Atlantic salmon
(Salmo salar) from 1977 to 1997.  The commercial Atlantic salmon fishery, however,
was closed in 1998.

Appendix 1 provides an updated summary of catch and effort statistics for all subareas
within the Nain Fishing Region from 1974 to 2000 (experimental in-river harvests are not
included in the Appendix - refer to Table 3 for past details).  Some of these subareas form
component parts of larger assessment units or stock complexes that were derived, as
explained above, from results of tagging studies.  The Nain Fishing Region is composed
of three primary assessment units (Voisey, Nain, and Okak) in addition to other subareas,
which are not currently considered as component parts of larger assessment units or stock
complexes

With the reduction in commercial salmon and charr fishing licences in northern Labrador,
there was a corresponding increase in food fishing licences.

No. of food licences
Community 1980 1982 1987 1993 1994 1995 1996 1997 1998

Postville 12 7 10 22 48 42 46 33 48
Makkovik 19 14 15 13 40 40 49 43 58
Hopedale 7 12 22 16 51 63 67 55 59

Davis Inlet 5 5 1 6 10 8 6 4 2
Nain 10 7 3 21 40 46 50 53 58

TOTAL 53 45 51 78 189 199 218 188 225

In 1999, 64 food licences were issued at Nain while 49 were reported issued in 2000.  In
other communities, food fishing licences were apparently much reduced, having been
replaced by a communal food fishery agreement with the LIA.  Conditions of the licence
agreement varied depending upon the community.
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Individual stock unit summaries

Voisey Stock Unit

The Voisey stock unit is made up of Voisey's Bay and the Anton’s subareas (Fig. 1).
Prior to 1994, annual landings ranged from 4 to 41 t (mean = 19t, 1974-93) and over
this interval contributed 16% of the commercial catch of charr from the Nain Fishing
Region (Table 4).  The highest catches occurred during the late 1970's (Fig. 4) but
landings fell coincident with decreased effort during the 1990’s.  In 1995 there was no
directed commercial fishery on this stock.  Overall,  82% of the variation in catch can be
explained simply by effort for the Voisey stock complex (Fig. 5).  The Total Allowable
Catches (TACs) listed in Table 4 for 1979 to 1984 applied only to the Voisey Bay
subarea.  A TAC of 14 t was maintained for 2000.

In 2000, landings increased to 10.5 tonnes, the highest catch from this stock unit since
1991 and contributed 22% of the landings from the Nain Fishing Region.  Catch rates
(CUE) were the highest recorded (Table 4).  Timing of the fishery (median date of catch)
in 2000 was similar to that of 1999 (Fig. 6).  We note that over the past 27 years (1974 -
2000) 415 tonnes of charr, or 915 thousand pounds of fish have been taken from the
Voisey stock unit.

Catch- and weight-at-age data are summarized in Tables 5 and 6, respectively.  Including
the catch in 2000, approximately 200 thousand charr have been harvested from the
Voisey stock complex since 1977.  Seven to nine year old charr, from the 1990 to 1992
year classes (year of spawning), contributed 79.0% of the catch in 2000 (Table 5, Fig.
7).  This high dependence on several age classes is consistent with information from past
years.  Mean weight of charr, and mean weights-at-age in 2000 were consistent with
1999 (Table 6).   A decline in mean weight of fish landed through to 1997 (Fig. 8) has
been noted in past years.   Sex ratio data from Arctic charr from the Voisey stock
complex are provided in Table 7.  More than 4000 charr were sexed in 2000, with female
charr representing 52.3% of the sample, similar to the long term mean for all years.

We note that there is no additional quantitative information to suggest changes to the
management regime for 2001 owing to the lack of information on abundance of charr
returning to Voisey’s Bay rivers.

Nain Stock Unit

The Nain stock unit consists of an inshore zone made up of Anaktalik Bay, Nain Bay,
Tikkoatokak Bay, and Webb Bay subareas, and an offshore island zone made up of the
Dog Island and Black Island subareas (Fig. 1).  Annual landings ranged from 5 to 76 t
(mean =  37.1 t, 1974 - 2000), and over this interval contributed 38% of the commercial
catch of charr from the Nain Fishing Region (Table 8).  The highest catches occurred
during the late 1970's and early 1980's (Fig. 4), with the catches declining during the
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1990’s coincident with a reduction in effort. The lowest catch of approximately 5 t
occurred in 1996.  Overall, 88% of the variation in catch can be explained by effort
directed in the Nain stock complex (Fig. 5).

The TACs listed in Table 8 for 1979 to 1983 applied to the specific subareas of Anaktalik
Bay and Nain-Tikkoatokak Bay only.  In 1984 and 1985, an offshore component was
included in the TAC.  The quota area catch (QAC) in Table 8 summarized landings for
those subareas specifically under quota restrictions only, prior to the derivation of the
stock units in 1986.  Since 1986, the TAC has applied to the entire stock unit.  Based
partly on Science advice, the management plan for 1994 lowered the TAC from 47 t to
32 t.  This TAC remained in effect for 2000.

Landings of Arctic charr from the Nain stock unit in 2000 totalled 12.2 t, a 12.2%
increase over 1999 (Table 8), and represented 26% of the landings from the Nain Fishing
Region.  Catch rates fell 7% from last year but were still high by comparison with the
mean over the past 10 years (mean = 160 kg/person-week, 1990 - 1999).  Timing of the
Nain unit fishery was similar to that of 1999 (Fig. 6).  We note that over the past 27
years (1974 - 2000) 1001 tonnes, or about 2.2 million pounds of charr have been taken
from the Nain stock unit (62% from the inshore zone).

A summary of landings partitioned by inshore and offshore fishing zones is presented in
Table 9.  Historically, the combination of effort reduction and a drop in reference level
catches (TACs) have contributed to an overall decrease in the amount of charr harvested
from this stock unit.  During 2000, catch rate decreased in both the offshore and inshore
zones.

As noted previously (Shears and Dempson 1998;  Dempson and Shears 1999) there was a
significant relationship between catch rate and timing of the fishery for the Nain stock
unit (r2 = 0.37; P = 0.003);  the later the timing of the commercial catch, the lower the
catch rate.  However,  if the inshore zone itself was considered, then 73% of the
variation in catch-rate was explained by the timing of the fishery (P = 0.0001).  In
contrast with timing of the fishery in the Voisey and Okak stock units, timing of the Nain
unit catch had been much later during the past decade (Fig.  6), especially when  the
inshore and offshore zones are considered separately (Fig. 9).  In the absence of fish
counting facilities, variability in run timing of charr to local rivers is unknown.  Since
larger charr are generally known to enter the rivers first, run timing can influence or
confound the interpretation of changes in size of charr caught in the commercial fishery.
The following table illustrates the mean lengths of charr sampled from each of the
primary stock complexes for four in-season time periods:
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  Mean length (mm)
Time Period Voisey Nain Okak
_____________________________________________________
June 15 – July 15   532  531  522
July 16 – July 31   518  513  511
Aug 1 – Aug 15   513  501  505
Aug 16 – end  513  491  499
_____________________________________________________

Catch- and weight-at-age data are summarized in Tables 10 and 11, respectively.  Seven
to nine year old charr, from the 1990 to 1992 year classes, contributed 66.8% of the
catch in 2000 (Table 10).  This high dependence on several age classes is consistent with
information from past years.  Including the catch in 2000, more than 518 thousand charr
have been harvested from the Nain stock complex since 1977.  Mean weight of charr in
2000 was consistent with that recorded for 1999, both of which were considerably higher
than that observed from 1992 to 1998 (Table 11).  As reported in earlier reports, there
had been a trend for decline in mean weight of charr over time from this stock complex
(Fig. 8).

Recent investigations have shown that fluctuations about some of the trends in mean age
and mean weight cannot be explained entirely as a result of exploitation and that
variability in environmental factors may be partially responsible (Power et al. 2000).  In
addition, analyses of the diet of anadromous Arctic charr also show that 66% of the
variation in mean weight of charr from the Nain stock complex can be explained by the
relative amount of capelin in the diet (Fig. 10) and that there are substantive differences
in the diet of charr among the various stock complexes (Fig. 11) (Dempson et al. 2001).

Sex ratio data from Arctic charr from the Nain stock complex is provided in Table 7.
Over 2500 charr from the inshore zone were sexed in 2000 with female charr
representing 55.7% of the sample, the highest observed in recent years, but generally
consistent with the long term average.  Few specimens were sexed from charr caught in
the offshore zone in 2000.  Over all years, the percentage of female charr in the offshore
zone was lower than that reported from the inshore area (Table 7).

We note that despite there being over 518 thousand charr harvested in the commercial
fishery since 1977, and unknown quantities taken in food and recreational fisheries, there
is no additional quantitative information to suggest changes to the management regime for
2001 owing to the lack of information on abundance of charr returning to rivers within
the Nain stock complex.  Concern, however, has been expressed regarding the abundance
of charr at Nain Bay (Fraser River) and Anaktalik Bay in recent years.
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Food fishery

A substantive subsistence fishery has traditionally taken place during the spring at the
mouth of Fraser River (Nain Bay).  Subsistence fishing, however, also occurs from
Voisey’s Bay in the south to areas north of Webb Bay (e.g. Tasiuyak) and can be carried
out using nets or by angling at almost any time during the year.  Efforts to quantify
adequately the amount of charr taken in these food fisheries have been undertaken in
recent years as harvests from these fisheries can be substantive.  As an example, between
May 5-6 to May 20-21, 2000,  2793 charr were reported taken at Tikkoatokak Bay
(Kingurutik River) and Nain Bay (Fraser River) by the local Fisheries Officer at Nain (no
weekend surveys).  As noted in past assessments, this unrecorded harvest has not been
factored into the commercial landings or catch-at-age estimates.   There are continued
concerns about the amount of charr taken from this area.

Okak Stock Unit

The Okak stock unit consists of an inshore zone made up of Okak Bay and an offshore
island zone made up of the Cutthroat subarea (Fig. 1).  Annual landings ranged from  a
low of 180 kg in 1992 to a high of 76 t in 1978 (mean = 23.6 t, 1974 - 2000) and over
this interval contributed 23% of the commercial catch of charr from the Nain
Fishing Region (Table 12).  The highest catches occurred during the late 1970's and early
1980's (Fig. 4), with the lowest catches in 1992 and 1993.  Overall, 91% of the variation
in catch can be explained by effort directed in the Okak stock complex (Fig. 5).  The
Total Allowable Catches (TACs) listed in Table 12 for 1981 to 1985 applied only to the
Okak Bay subarea.  The Cutthroat subarea has been identified as a region where there is
a potential for high by-catches of Atlantic salmon, and consequently there has been
limited fishing activity over the past three years.  A TAC of 31 t  was maintained for
2000.

Landings of Arctic charr from the Okak assessment unit have been inconsistent in recent
years.   No fishery occurred within Okak Bay itself in 1992 and 1993 while only 4 t was
harvested in 1991.  Landings rebounded during 1994 and 1995,  with catches totalling
10.9 t and 10.6 t, respectively.  Landings in 1997 were the highest recorded since 1990,
but decreased again in 1998 and 1999 with landings of about 5 - 6 tonnes (Table 12).
Over the past 27 years (1974 - 2000), 637 tonnes, or 1.4 million pounds of charr, have
been taken from the Okak stock unit (67% from the inshore subarea of Okak Bay).
Inconsistency in landings could in part be due to effort directed toward other nearby
subareas (e.g. Tasiuyak in 1997 - 2000, and Napartok Bay in 1998 - 2000) that do not
formally form part of the three primary stock units (Voisey, Nain, Okak).  The Tasiuyak
and Napartok Bay subareas accounted for 8 tonnes, or 17% of the charr caught within the
Nain Fishing Region during 2000.  Commercial fishing in areas to the north of Napartok
(Hebron, Saglek, Ramah) last occurred in 1993 (Appendix 1).
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Similar to catch, catch rates at Okak have also been quite variable.  Highest catch rates
occurred in 1994 – 1996  but were followed by  moderately low values since 1997
(Table 12).  During 2000, catch rates were again high (372 kg/person-week).  However,
sporadic, and often low directed effort, along with variable timing of the fishery in the
Okak stock unit (Fig. 6) could confound interpretation of catch rate statistics as indicators
of abundance.

Catch- and weight-at-age data are summarized in Tables 13 and 14, respectively.  Okak is
similarly dominated by 7 to 9-year old charr, originating from the 1990 to 1992 year
classes (year of spawning), and contributing 61.0% of the catch in 2000 (Table 13).  The
high proportion of age 10 charr in 2000 may be related to the strong contribution of age 9
charr in 1999.  Including the catch in 2000, more than 318 thousand charr have been
harvested from the Okak stock complex since 1977.  While mean weight of charr in 2000
decreased from that recorded 1999 (Table 14), it was still higher than the average over
the past 10 years (mean = 1.48 kg, 1990 – 1999).  As noted for the other stock
complexes, there has been a trend for a long term decline in mean weight of charr over
time up through to 1997 (Table 14, Fig. 8).  Sex ratio data from Arctic charr from the
Okak stock complex is provided in Table 7, but also includes charr from the Tasiuyak
and Kiglapaits subareas.  More than 2000 charr were sexed in 2000, with females
representing 56.0% of the catch, whereas the long term average for all years was 53.2%.

While there is no additional quantitative information on charr abundance in the Okak
area, concerns regarding the status of the resource have been raised by local fishers.
Some have recommended that Okak Bay should be closed for a period of years to allow
stocks to rebuild.  In the absence of a complete closure, consideration could be given to
reducing the current total allowable catch of 31 t.

Summary

As stated in past reports, there are no independent estimates of Arctic charr abundance
from any of the stock unit areas.  This is despite having approximately 80 thousand charr
harvested in commercial fisheries from the Voisey, Nain and Okak stock complexes alone
during the past five years (1996 – 2000), with 27 thousand taken from all subareas during
2000 and unknown quantities removed from recreational and subsistence fisheries.  This
has occurred in an area that stretches along 200 km of the north Labrador coast. With the
minimal commercial effort in recent years, both in terms of spatial and temporal
coverage, interpretation of catch-rates as an index of abundance is questionable.
Commercial landings have been increasing since 1996, and unknown, but likely
substantial amounts of charr are being harvested in local food fisheries especially from
within the Nain stock complex.  Concerns have been raised by local fishers over the
status of the resource at Okak Bay, Nain Bay (Fraser River) and Anaktalik Bay (N.
Andersen, Nain, Labrador, pers. comm).  River-specific information on Arctic charr
abundance and monitoring of stock characteristics are imperative in order to provide
sound scientific advice.  In the absence of these types of data, only qualitative
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information related to stock status can be provided along with updates of baseline
biological characteristics information derived from sampling the commercial fishery.
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