Operations report of the research on Arctic charr
from Lake Sapukkait, eastern Ungava Bay,

northern Québec, 1990

Submitted to:

The Economic Regional Development Agreement Committee

by
Thomas Boivin
Louis Roy 2
and

Fritz Axelsen3

1 Kuujjuag Research Centre
Makivik Corporation
Renewable Resource Development Department

2 Ministére du Loisir, de la Chasse et de la Péche
Direction régionale du Nouveau - Quebec
Service de Faménagement et de I'exploitation de la faune

3 Ministére de 'Agriculture, des Pécheries et de I'Alimentation

April 1991




A total of 4146 arctic ¢
1990. This number is sir
4126 charr were meas
Carlin tags and fin clip
was the largest proportio
counting fence. The mod
length of all fish was 38
selected for biologica
recaptures of tagged fis
charr, it may be conclud
charr appear to make b
spawning frequency. N
Sapukkait or Lake Sann
size (>50 cm fork lengtl
fisherman to organize a h
only for the future operatic’i
of the sampling protocol.

0 charr run was <50 cm fork length;ithis
ecorded in the 3 years of operation of the
ing charr was 25-30 ¢cm, and the average
t 242 arctic charr <50 cm were randomly
ighout the course of the study. From
on of the state of maturity of migrating
cle of Sapukkait arctic charr is complex;
nittent sea migrations, depending upon
shing was attempted at either Lake
a result, only 67 charr of commercial
1990. The failure of the commercial
-of 1990 had serious implications, not
but also for the fulfillment of all aspects

—




R

TABLE OF CONTENTS

ADSIFACT.. ...t e bt e se e aetnene |
LiSt Of fIQUIES oottt senene
LISt Of tADIES. e ettt s enes
ACKNOWIBAGEIMIBNES. (.1 eceviei i ieteeertee sttt n s eresnsn e e sesreneeneneesnnnseransnes 1V
INEFOGUCHION ..t ettt na s sass s et sa s ss s enrsnrenenn s ]
Description of the SWAY SIE.....vrereereeeeereeeccre e e
Materials and methOdS. ..o s eeesnenenenens &

BBl S sttt ee e e e e aee s e s se s e e s s et e s ae mtasras bt e e s ratar et ey v b ra srasneacirneassaraniebenerraes )

Operation of the counting fence and total numbers of fish sampled....... 5
Biological characteristics of the commercial catch.......oocooociciiiniiiciceeeee. 5

Distribution by sex and Matunity........ccccorreocernmiinne e 8

LHEIBILI® GHOTL ..o, 11




Figure 1.

Figure 2.

Figure 3.

Table 1.

Table 2.

Table 3.

Table 4.

Table 5.

Tab!e 6.

LIST OF FIGURES

Location of Lake Sapukkait in eastern Ungava Bay,
NOMNEIM QUEDEC......c e ssr s ea s s eresn e enneeas 3

Daily counts of arctic charr at the Sapukkait weir, 1990 ............... 6

Length-frequency distribution of arctic charr migrating upriver
at Sapukkait, 1980 . et e 6

LIST OF TABLES

Total number of arctic charr counted, measured, and numbers of
charr < and =50 cm during the 1990 field season at
Lake SapUKKait ... e 5

Mean fork lengths (cm), including range and Standard error of the
mean (SEM), of arctic charr < and >50 cm sampled at the Lake
Sapukkait counting fence in 1990, 5

Mean fork lengths (cm) and mean round weights (g) of arctic charr
randomly selected during the monitoring of the Lake Sapukkait
counting fence in 1990, s 7

Mean fork lengths and mean round weights of arctic charr
(directed samples) collected during the monitoring of the Lake
Sapukkait counting fencein 1990.......ccooriiiiiiii e 7

Maturity of arctic charr randomly selected at the Lake Sapukkait
counting fence in 1990......... eeeesresaneeateessteeeeersterteeantiesre saeearerersereanene 8

Maturity of arct_ic-._Cﬁeif:”:(direét_efcjsampEes) collected at the Lake
Sapukkait cou s e et




ACKNOWLEDGEMENTS

Several people contributed to the success of this study. We would like to
thank the Kangigsualujjuamiut who worked with us, especially Elijah Sam, Henry
and Minnie Mae Annanack. The assistance and expertise of field technicians
Michel Laplante, Louis Bazin and Mark Kooktook, and biologist Marcel Bernard
were key factors in the success of this study. Lorraine Brooke provided valuable
advice during the preparation and planning stages of this project. Billy May of Air
inuit helped transport our materials and personnel to the study sites. We would
aiso like to thank the Makivik Renewable Resources Development Department &
Kuujjuaq Research Centre staff (Stas Olpinski, Rejean Dumas, Alix H. Gordon,
Peter May, Chesley Mesher and Mae Saunders) for their assistance to the
research team. We gratefully acknowledge the various organizations who have
funded this project over the years, including: the Ministére de I'Agriculture, des
Pécheries et de I'Alimentation, Department of Fisheries and Oceans, Ministére du
Loisir, de la Chasse et de la Péche, Department of indian Affairs and Northern
Development and Canada Manpower.




INTRODUCTION

The arctic charr (Salvelinus alpinus) research program in the
Kangigsualujjuaq area has been undertaken since November, 1987, and has
provided 3 years of data from both experimental-commercial fisheries in winter
and summer fisheries using counting fences. The information collected from these
studies has proven to be extremely valuable for increasing our knowledge of this
important fish species, and will be useful for developing management strateéies
for eastern Ungava charr.

The goal of the arctic charr research program in the eastern Ungava
region is to determine the optimal allocation of the community's resources
between the subsistence, commercial and sport sectors, and to best manage the
resources accerdingly. The objectives of the Lake Sapukkait research project are:

i) to obtain in-depth biological data regarding population numbers and
structure, mortality, life cycle, and migration patterns of a lightly-
exploited arctic charr stock in eastern Ungava;

i) to determine the impacts of controlled commercial fishing on the
stock both in the short- and long-term;

iii) to examine the potential of using 'counting fences for commercial
harvest of arctic charr;

iv) to determine the abundance of reproductive stock and juvenile
production in the system; and,

V) to use the data collected from the experimental system (Sapukkait)
as a model for sustainable management of the charr resources in the
eastern Ungava region.

The use of counting fences in eastern Ungava for studying aspects of arctic

~charr ecology and biology has been very successfil: the data collected is valuable
not only for improving our understanding of the life history of this species, but also

allows for developing accurate harvesting quotas (Boivin and Vandal 1989; Boivin
et al. 1990). As a result, this research program has led to the deveiopment of weirs

~as a commercial fishing method; weirs v ere successfully employed-for harvesting
retic charr during the 1989 field seas G ol




This report will discuss the data collected and results obtained at the Lake
Sapukkait counting fence in 1990. A detailed discussion of the biclogy and life
history of arctic charr sampled at the counting fence from the 3 years of data
collected will be presented in a separate report (Boivin and Roy (in prep.)).

DESCRIPTION OF THE STUDY SITE

Lake Sapukkait (59928'N, 65018'W) is situated in north-eastern Ungava
Bay, near the mouth of Abloviak (Allurilik) Fjord (Figure 1). The study site is
approximately 65 km by plane (100 km by canoe} from the village of
Kangigsualujjuag. The system consists of a series of 9 overwintering lakes, each
connected by a small river; it appears that each lake is accessible to charr for
overwintering. The lakes contain a lightly-exploited population of anadromous and
land-locked arctic charr, anadromous and resident brook trout (Salvelinus
fontinalis), lake trout (Salvelinus namaycush) and three-spine sticklebacks
(Gasterosteous aculeatus).

Before 1960, this location was used for subsistence fishing using stone
weirs (saputit), but in recent years has received little fishing effort. Since 1988,
commercial, subsistence and sport fishing for arctic charr, as well as biological
sampling, has been undertaken at this site. Hence, the system is now in a
changing state, from virtually unexploited to moderately-exploited.
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MATERIALS AND METHODS

A counting fence similar to that employed by Anderson and McDonald
(1978) and Caron and Mercier (1987) was installed near the river mouth of the
Sapukkait system. A description of the materials used in construction and the
method of operation of the counting fences is discussed by Boivin and Vandal
(1989).

During the 1990 field season, the upstream movements of arctic charr were
monitored between July 24 and September 20, thereby encompassing most of the
charr run. The holding cages were checked daily at 0830 and 1500; however,
checking times varied slightly during the peak of the migration, depending upon
the numbers of charr captured. Captured fish were removed from the holding cage
with a dipnet, and then transferred to the holding tank/tagging box for observation
of Carlin tags (Carlin 1955) and measurement of length. All fish captured in the
trap were counted, fork length was measured (+ 0.1 cm) and adipose fins of all
unmarked fish were clipped. Tags and clips from the 1988 and/or 1989 research
were noted, and sex was determined from examination of external characteristics
(eg. degree of kype formation and size and shape of head) for all fish. Coloration
of charr (red or silver) was noted as a relative index of maturation. The total
handling time for each fish was approximately 1 minute.

A random sample of the run <50 cm fork length were selected from the trap
throughout the duration of the field season. it was anticipated that charr >50 cm
would be selected in the commercial fishery; however, since no fishery took place
in 1990, a directed sample of 77 fish were selected from the trap. All fish kept for
biological analyses were sampled for length, whole and eviscerated weight (g),

sex, state of maturity (Kesteven (1960) and gonad weight; samples of each gonad

was preserved in both GfEsen s ilQUld and Bouin's solution for later examination to
determine fecundlty and degree of maturation. Otoliths were extracted for age
determination and were later read according to the method of Nordeng (1961).The
spellings of all Inuit place names cited in this report are taken from Mulier-Wme

and Avataq Cu!turai Institute (1987) S




RESULTS

ration of th nting fence and total numbers of fish sampled

A total of 4,146 arctic charr were counted as they migrated upriver to Lake
Sapukkait in 1990. Of the total, 4126 were measured for fork length (Table 1) and
were examined for the presence of tags and/or fin clips. As was seen in both 1988
and 1989, less than 5% of the charr run was observed before August 20, 1990,
and larger fish dominated the catch until this date. The peak of the run was on
Septérhbér'”'/ih', when 300 charr were counted (Figure 2). The main charr run was
characterized by a mix of large and smaller fish, and fish <50 cm predominated
during the month of September.

Table 1. Total number of arctic charr counted, measured, and numbers of charr
< and >50 c¢m during the 1990 field season at Lake Sapukkait .

Location N # measured #>50cm # <50 cm
Sapukkait 4146 41286 2992 1134
iological char risti f sampled fish

Sapukkait arctic charr which migrated upriver in 1990 averaged 38.8 cm
fork length (Table 2). 72.5% of the fish were less than 50 cm fork length; the 1990
run was characterized by an abundance of smail fish, with few in the larger size
classes. The modal length of charr sampled in 1990 was between 20-25 cm
(Figure 3). In both 1988 and 1988, a much larger proportion of fish >50 ¢cm were
captured in the trap.

Table 2. Mean fork lengths {cm), including range and Standard error of the mean
(SEM), of arctic charr < and >50 cm sampled at the Lake Sapukkait
 counting fence in 1990, SRttt vk
Mean Fork
Sample N Length Range SEM

307
600
38.8
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Figure 2. Daily counts of arctic charr at the Sapukkait counting fence, summer 1990
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The summary statistics of charr <50cm fork length which were randomly
selected throughout the course of the summer study are presented in Table 3.
Females were more numerous than males in the sample, and also had a larger
average fork length and round weight. The average of all samples combined was
31.9 cm and 507.1 g.

Table 3. Mean fork lengths {cm) and mean round weights (g) of arctic charr
randomly selected during the monitoring of the Lake Sapukkait counting
fence in 1990. M=Males:; F=Females.

Mean Fork Mean Round
Sample Sex n Length Range n Weight Range
Random M 104 30.3 14.5-50.5 104 439.9 27-1650
F 137 33.0 15.5-54.0 136 hh8.6 34-2050
TOTAL 242 31.9 14.5-54.0 240 507.1 27-2050

Females were also more numerous than males in the directed sample of
charr >50 cm fork length (Table 4). However, the average size of males (61.4 cm;
3030 g) was greater than that of the females (59.2 cm; 2572.5 g). The average of
all samples combined was 59.3 cm and 2705.5 g.

Table 4. Mean fork lengths (cm) and mean round weights (g) of arctic charr
(directed samples) collected during the monitoring of the Lake Sapukkait
counting fence in 1990. M=Males; F=Females.

Mean Fork Mean Round
Samoie Sex n L ength Range n Weight Ranage
Directed M 26 61.4 50.1-75.8 25 3030.0  1450-5300
F 41 59.2 51.7-66.5 40 25725 1500-3350

TOTAL 77 593  16.9-75.8 75 27055 54-5300




ributi n ri

Of the 239 charr <50 cm which were randomly sampled at the counting
fence in 1990, only 2 were potential spawners (Kesteven (1960) classification 4 or
greater) (Table 5). Of all directed samples (Table 6) only 2/67 (3%) of larger fish
(=50 cm) sampled at Sapukkait were in spawning condition in the fall of 1920.

Table 5. Maturity of arctic charr randomly selected at the Lake Sapukkait
counting fence in 1990. Maturity determined according to Kesteven

(1960).
# Arctic charr in each Maturity Class (Kesteven 1960)
Sample 1 2 3 4 5 ) 7 Total
Random
Males 72 31 o 0 0 0 0 103
Females 62 31 41 1 Q 1 Q 136
TOTAL 134 62 41 1 0 1 0 239

Table 6. Maturity of arctic charr (directed samples) selected at the Lake Sapukkait
counting fence in 1990. Maturity determined according to Kesteven

(1960).
# Arctic charr in each Maturity Class (Kesteven 1960)
Sample 1 2 3 4 5 6 7 Total
Directed
Males 0 14 11 1 0 0 0 26
Females 4 0 40 0 1 0 0 41

TOTAL ™ 0 14 51 Y e 67




i) Biological information

The upstream migration of charr in eastern Ungava occurs between mid-
July and late September, similar to the dates reported in the Cambridge Bay area,
N.W.T. (Johnson 1980) and in northern Labrador (Dempson and Green 1985). As
was seen in both previous years, the peak of the charr run occurred in late August
in 1990. Before August 20th, less than 5% of the total charr run enters the river;
after this date, the numbers migrating increase rapidly to a peak in early
September. The minumum length of smolts returning from their first sea migration
is 15 cm fork length, and few fish in the population appear to be greater than 80
cm.

The length-frequency distribution of the 1980 charr run at Sapukkait was
quite different from what was observed in 1988 and 1989. in 1988, the run
appeared to have a bi-modal length distribution, with modes at both 30 and 60 cm
fork length (Boivin and Vandal 1989); this type of distribution is similar to that
observed in other studies of lightly-exploited or unexploited stocks in the North-
West Territories (Johnson 1880). In 1989, the length distribution of the Sapukkait
run was unimodal, but a mode at 60 cm was still apparent (Boivin and Roy, unpub.
data). The 1990 data indicate a strong recruitment of first- and second-year smoits
into the population, with the mode of the entire run at 25 cm; larger fish were much
fewer in number in 1990 than in previous years.

Possible explanations for such changes in the length distribution include
the presence of the commercial fishery in 1989 (which' removed 601 charr from the
larger size classes), changes in recruitment of the younger size classes between
years, and natural fluctuations in the charr life cycle (bi-annual spawning
migrations, and movement of charr between systems). From tag recaptures at the
fence in 1989 and 1990, it appears that Sapukkait charr exhibit a complex life-
history pattern whereby sea migrations are made on a bi-annual or intermittent
basis. Furthermore, Sapukkait charr also appear to overwinter at different systems
in some years thus far, tagged fssh:_ihave been recaptured in other systems (1
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Few of the fish migrating upriver at Lake Sapukkait in the summer and fall
were potential spawners in 1990. Samples of charr coliected in the overwintering
lakes in July, 1989, at Lake Sapukkaii indicated that most (73%) were ready to
spawn in the fall (Boivin and Roy unpub. data). Therefore, the collection of data on
spawning fish (including fecundity and degree of development of the ovaries)
must be undertaken on the lake system itself; the low numbers of fish in spawning
condition sampled at the weir is insufficient to determine the spawning potential
for this stock. It is recommended that a separate study of spawning charr be
conducted on the overwintering lakes during the fall of 1991 to collect this
information.

it) Commergial fishery

No commercial fishing was attempted at either Lake Sapukkait or Lake
Sannirarsiq in 1990; this was due to the failure of the commercial proponent to
organize and operate the weir fishery. According to the promotor, the main
reasons no fishery was undertaken was due to the lack of available freezer
facilities in Kangigsualujjuag and the high cost of renting the community boat for
transporting the catch from the harvest site.

The installation and operation of the Sannirarsiq counting fence was the
exclusive responsibility of the proponent; since no fishery was undertaken, no
data was collected from this site in 1990. Furthermore, the absence of the fishery
at Sapukkait also affected our research team's ability to collect biological
information on fish 50 c¢m fork length (the minimum commercial size). As a result,
we were only able to collect a small sample (N=77) of charr from this size range,
and therefore did not obtain the necessary information as was outlined in the
research protocol.

It is essential that the proponent better coordinate his commercial fishing
operation in the future, and that he make the necessary arrangements to ensure
that freezing facilities and transportation are better organized for the 1991 fishing
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