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ABSTRACT 

Stewart, D.B., G. Low, N. Dewsbury, C.J. Read 
and A.C. Day. 1999. Biological data from 
an experimental fishery at Resolution Bay, 
Great Slave lake, Northwest Territories, 
June - August 1996. Can. Data Rep. Fish. 
Aquat. Sci. 1049: vi + 91 p. 

Resolution Bay of Great Slave Lake, NT, is 
an important fishing ground for the Fort Resolution 
Aboriginal food fishery. Participants in this fishery 
have expressed concern about the population status 
of the fish stocks they harvest, the individual health 
of these fish, and the possible effects of 
contaminants on the fish and those who eat them. 
The purpose of this study was to collect data on 
the present status of fish stocks in Resolution Bay 
for comparison with future stock assessment 
studies. Between 25 June and 23 August 1996, 
1910 fishes were collected using mixed-mesh 
gillnets from 19 sites in the vicinity of the bay. 
Species captured were: burbot (j&a jg~), cisco 
(Coreaonus sp.), goldeye (Hiodon alosoides), 
inconnu (Stenodur leucichthvg), lake whitefish 
(Coreaonus cluoeaformis), longnose sucker 
(Qtostomus catostomu), northern pike (b 
kccius), and walleye (Stizostedion vitreum). This 
report presents data on the number and weight of 
fish caught per unit of sampling effort; on the age, 
length, weight, and sex of the fish; and on the 
symptoms and diagnoses of diseased fish. Fish 
were also captured for toxicological studies by 
other researchers. 

Key words: fishery management; population 
parameters; fish growth; CPUE; Slave River. 

RESUME 

Stewart, D.B., G. Low, N. Dewsbury, C.J. Read 
and A.C. Day. 1999. Biological data from 
an experimental fishery at Resolution Bay, 
Great Slave lake, Northwest Territories, 
June - August 1996. Can. Data Rep. Fish. 
Aquat. Sci. 1049: vi + 91 p. 

Poisson et ceux qui le consomment. La presente 
etude vise a recueiilir des donnees sur l’etat actuel 
des stocks de Poisson dans la baie Resolution aux 
fins de comparaison avec les etudes d’evaluation 
futures des stocks. Du 25 juin au 23 aout 1996, 
on a capture 1 910 poissons au moyen de filets 
maillants de maillage varie dans 19 sites au 
voisinage de la baie. Les especes ‘prelevees etaient 
les suivantes : la lotte (Lota lotal , le cisco 
(Coregonus sp.), la laquaiche aux yeux d’or (Hiodon 
alosoides), I’inconnu (Stenodus leucichthys), le 
grand coregone (Coregonus clupeaformis), le 
meunier rouge (Catastomus catastomus), le grand 
brochet (Esox lucius) et le dare 
(Stizostedion vitreum). Le present rapport contient 
des donnees sur le nombre et le poids de poissons 
captures par unite d’effort d’echantillonnage ; l’age, 
la longueur, le poids et le sexe des poissons, ainsi 
que les symptbmes et les diagnostics chez les 
poissons malades. Les poissons ont aussi 6te 
preleves aux fins d’btudes toxicologiques effectuees 
par d’autres scientifiques. 

Mots-cl& : gestion de la p&he ; parametres de 
population ; croissance du Poisson, PUE ; 
rivieres des Esclaves. 

La baie Resolution dans le Grand lac des 
Esclaves (T.N.-0.1 est un important lieu de p&he de 
subsistance pour les Autochtones de Fort 
Resolution. Les participants a cette peche 
s’inquietent de la situation demographique des 
stocks qu’ils exploitent, de la sante de ces poissons 
et des effets potentiels des contaminants sur le 
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INTRODUCTION 

Resolution Bay of Great Slave Lake, NT, is 
an important fishing ground for the Fort Resolution 
Aboriginal food fishery. Recent harvest surveys 
indicate that up to 24,000 kg of fish are harvested 
annually from this area (Appendix I). Portions of 
the bay are closed to commercial fishing to protect 
the Aboriginal food fishery (Fig. I), but migratory 
fish stocks are shared with the Great Slave Lake 
commercial fishery. Other important harvesting 
areas for the community are the Little Buffalo 
(Appendix 21, Slave, and Taltson rivers. 

The Deninu Ku’e First Nation and the Fort 
Resolution Metis Local #53 each have a member on 
the Great Slave Lake Advisory Committee (GSLAC), 
which advises the Department of Fisheries and 
Oceans (DFO) on the management of Great Slave 
Lake. Residents of Fort Resolution have expressed 
concern to the Environmental Committee of the 
First Nation and to GSLAC about the population 
status of the fish stocks they harvest, the individual 
health of these fish, and the possible effects of 
contaminants on the fish and those who eat them. 

The effect of the Great Slave Lake 
commercial fishery on the Aboriginal food fishery is 
of particular concern to community residents. In 
1996, on the recommendation of the Great Slave 
Lake Advisory Committee, the domestic fishing 
boundary was moved westward to expand the 
domestic fishing area and prevent commercial 
fishing near the mouth of the Little Buffalo River 
(Fig. I). This measure will remain in effect until 
outstanding Dene and Metis land claims in the area 
are settled, after which time it may be reviewed by 
the Great Slave Lake Advisory Committee. Inshore 
zones along the south shore of Great Slave Lake 
and near the Slave River Delta have also been 
closed to commercial fishing in the spring to protect 
inconnu from the threatened Buffalo River stock 
which migrates along the south shore and 
concentrate at the river mouth in the spring. 

In 1996, DFO contracted the Deninu Ku’e 
First Nation to collect data for a study to assess the 
fish stocks of Resolution Bay. This study was to 
provide information useful for the management of 
Great Slave Lake fisheries, and to train Aboriginal 
people for future involvement in fisheries studies 
and in the stewardship of the resource. 

The purpose of this study was to collect 
data on the present status of fish stocks in 
Resolution Bay for comparison with future studies. 

These data will be especially useful for measuring 
any changes in species composition and abundance 
that may occur in the future. 

Concerns over the effects of pollutants that 
may be carried down the Slave River from industrial 
developments upstream, and over fish health, have 
also been expressed by the Deninu Ku’e First 
Nation. Fish were collected during this work for 
other researchers who are conducting toxicological 
studies to address concerns over pollution (Evans et 
al. 1998). Fish that showed symptoms of disease 
were also collected. They were sent to the 
Freshwater Institute for examination and the 
diagnoses are reported. 

This report presents data collected during 
the study in tabular form to serve as baseline data 
for future stock assessment studies in the area. 

MATERIALS AND METHOD 

Nineteen sites were sampled between 25 
June and 23 August, 1996, at Great Slave Lake in 
the vicinity of Fort Resolution, NT (Fig. 2; Appendix 
31. A Fisheries Technician contracted by DFO and 
three workers provided by the Deninu Ku’e First 
Nation conducted the field sampling program. 

Fish were caught using gangs of bottom 
type gillnets. Each gang consisted of three panels 
of gillnet, each of a different mesh size (89, 114, or 
133 mm stretched measure) and 91 m (I 00 yards) 
in length and 3.66 m (12 ft) in depth. The nets 
were constructed of 21 O-3 woven white nylon with 
a float line at the top, a lead line at the bottom, and 
a bridle at each end. Most gangs were set 
overnight and pulled the next day. Set sites were 
chosen on the basis of the traditional knowledge of 
the local crew and subsistence fishermen. 

The location and period of each set was 
recorded. Set location was determined using a 
Global Positioning System (Sony Model IPS-360). 
At the time of each set, observations were made on 
the wind speed and direction, air temperature, cloud 
cover, water temperature, water depth, and bottom 
substrate. Captured fish were separated on the 
basis of mesh size. 

Fish were identified to species, weighed 
(round weight + 10 g; Superior Weighing Systems 
Ltd. Accu-weigh model DSY-1 1001, and measured 
(fork length f 5 mm). Gonads were examined to 
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determine the sex. Pelvic or pectoral fins or sagittal 
otoliths were removed from the first 50 fish of each 
species captured each day and preserved in scale 
envelopes for age determination in the laboratory. 
A subsample of fishes were also bagged and 
preserved frozen for laboratory analyses of 
contaminants and disease identification by other 
researchers. 

Contaminants analvses 

The frozen burbot, inconnu, northern pike, 
and walleye were analysed in the laboratory for 
arsenic, cadmium, copper, mercury, zinc, and 
organochlorines. The results of these analyses will 
be reported by Evans et al. (1998). 

Fish health 
Catch oer unit effort 

The catch per unit of sampling effort (CPUE) 
was determined for each species at each sampling 
location. The mean, standard deviation and range 
of the CPUE are reported by species and for all 
species combined for a gang of gillnets and for each 
gillnet mesh in terms of both the number and round 
weight (kg) of fish taken per 100 m of gillnet set 
for a 24 h period. 

Condition 

The condition factor (K), a relative measure 
of the plumpness or robustness of the fish, was 
determined using the following formula: 

K = (round weight in g * 10? * fork length in mrnm3 

Aoe determination 

Ages were determined by examinations of 
pelvic fins (cisco, inconnu, lake whitefish, northern 
pike), pectoral fins (goldeye) or sagittal otoliths 
(burbot). 

Ages were determined from fin cross 
sections following the technique used by Chilton 
and Beamish (1982). One fin from each fish was 
embedded in epoxy and then sectioned across its 
longitudinal axis near the base, using a Buehler 
lsomet low speed saw. The sections were mounted 
on microscope slides, examined at 1 OX power with 
transmitted light, and interpreted using the criteria 
described by Chilton and Beamish (1982). 

Burbot ages were determined from sagittal 
otolith cross sections using the break and burn 
method. One otolith from each fish was broken 
through the nucleus and the exposed surfaces were 
heated over a hot plate until they turned light 
brown. The burned surfaces were then coated with 
glycerine and examined under a binocular dissecting 
microscope using reflected light. Annual growth 
rings were interpreted using the criteria described 
by Nordeng (1961 I. 

Fish exhibiting symptoms of disease were 
frozen and sent for diagnosis to the Fish Health 
Section at the DFO laboratory in Winnipeg. 

RESULTS 

Species captured during the sampling 
program included: burbot (!&a !g$&, cisco 
(Coreaonus sp.), goldeye (l-liodon alosoides), 
inconnu (Stenodus leucichthvs), lake whitefish 
(Coreaonus cluoeaformis), longnose sucker 
(Catostomus astomus), northern pike (b 
Jucius), and walleye (Stizostedion vitreum). 
Biological data from the individual fish sampled are 
archived in Appendix 4. 

A series of histograms illustrate the fishes’ 
length-frequency (Figures 3 to 6) and age-frequency 
(Figures 7 to 10) distributions. In each case the 
data from individual sites are combined to provide 
an overview of the sampling area as a whole. 
Histograms were not constructed for cisco, goldeye 
or inconnu, each of which had a combined sample 
size of less than 40 fish. 

The period and duration of each gillnet set, 
and the number and weight of each species caught 
in each set, are summarized by sample site and 
mesh size in Table 1. The number and weight of 
fish caught per unit of sampling effort are 
summarized by sampling site and gillnet mesh size 
for each species in Tables 2 and 3. 

Length and age composition data for each 
species are presented by sex for all meshes 
combined and for each gillnet mesh size in Tables 
4 through 41. In each case the data from individual 
sites are combined to provide an overview of the 
sampling area as a whole. 

The symptoms and diagnoses of diseased 
fish taken during the study are provided in Table 
42. 
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Three workers from Fort Resolution were 
trained in DFO sampling techniques during this 
phase of the project. 
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