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PREFACE

This report is presented in fulfillment of the Department of Supply and
Services Contract FP709-0-LX44 let to Aquatic Environments Limited for a study
concerning the review of the fish resources of the Mackenzie River delta and
the nearshore Beaufort Sea area for fishery management resource development
potential and for jdentification of future research requirements. The work
was done on behalf of the Fish and Marine Mammal Management Division, Fisher-
ies Resource Section, Research and Resource Services Directorate, Fisheries
and Oceans, Western Region. The report is published upon recommendation by
Mr. R. W. Moshenko, Scientific Authority for this study.

© Minister of Supply and Services Canada 1981
Cat. No. Fs 97-4/1613 ISSN 0706-6473

Correct citation for this publication:

Corkum, L.D., and P.J. McCart. 1981. A review of the fisheries of
the Mackenzie Delta and nearshore Beaufort Sea. Can. MS Rep.
Fish. Aquat. Sci. 1613: v + 55 p.
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ABSTRACT

Corkum, L.D., and P.J. McCart. 1981. A review
of the fisheries of the Mackenzie Delta and
nearshore Beaufort Sea. Can. MS Rep. Fish.
Aquat. Sci. 1613: v + 55 p.

This study is a review of fisheries in the
Mackenzie Delta and nearshore Beaufort Sea with
emphasis on commercial, domestic and sport
harvests. Recommendations for fishery manage-
ment and future research needs are outlined. An
annotated bibliography is also presented for fish
resources in the study area.

0f the 63 species of fish reported in the
study area, only 17 are important for commercial,
domestic or sport fishing. Broad whitefish
{Coregonus nasus), humpback or lake whitefish
(C. clupeaformis), Arctic cisco (C. autwmalis),
least cisco (C. sardinella), inconnu (Stenodus
leucichthys), Arctic charr (Salvelinus alpinus),
lake charr (S. namaycush), northern pike (Esox
{ucius), and burbot (Lota lota) are the most
abundant freshwater fishes. Fourhorn sculpin
(Myoxocephalus quadricornis) are the most abun-
dant marine fish of the Beaufort Sea.

Commercial fishing is the harvest of fish
for export markets or local sale. Commercial
fishing regulations are designed to provide
fishermen with reasonable catches while prevent-
ing overfishing. The Mackenzie Delta, Cambridge
Bay and the Hornaday River have been the three
main centres for commercial fishing within the
region. Although there is some interest in
commercial fishing for Pacific herring, their
distribution and relative abundance in the
Beaufort Sea is unknown. Broad whitefish and
Arctic charr are the major commercial fish
species in the study area.

Several years of commercial fish harvest
data for the Mackenzie Delta and Central Arctic
region are presented in the report. Information
on domestic fish catches and local commercial
sales is presented for the Mackenzie Delta and
adjacent areas for 1978 to 1980. The domestic
harvest for 1978 to 1980 represents 79 to 83% of
the total fish harvest in the Mackenzie Delta.

The strengths and weaknesses of the avail-
able information describing commercial, domestic
and sport fisheries are discussed. In all these
areas, a great deal needs to be done if there is
to be an adequate basis for management as fisher-
ies in the study area become more intensive in
future.

Recommendations are made for future studies
which will provide this data base. These include
detailed studies of domestic, commercial and
sport fisheries, as well as studies designed
to differentiate stocks of fishes which enter
various fisheries and an assessment of the
marine fish resources.

annotated bibliography; catch/effort;
catch statistics; commercial fishing;
domestic fishing; fishery management;
sport fishing.
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RESUME

Corkum, L.D., and P.J. McCart. 1981. A review
of the fisheries of the Mackenzie Delta and
nearshore Beaufort Sea. Can. MS Rep. Fish.
Aquat. Sci. 1613: v + 55 p.

La présente étude porte sur la p&che dans le
le Mackenzie Delta et les régions cotiéres de
la Beaufort Sea et plus particulidrement sur les
péches commerciale, familiale et sportive. On y
fait des recommandations concernant 1'aménagement
des pé&ches et le besoin de faire de la recherche
3 1'avenir. L'étude comprend aussi une biblio-
graphie annotée sur les ressources halieutiques
de 1a région.

Seulement 17 des 63 espéces relevées dans
la zone étudiée pré&sentent de 1'importance pour
les péches commerciale, familiale ou sportive.
Les poissons d'eau douce les plus abondants sont
le corégone tschir (Coregonus nasus), le grand
corégone (C. clupeaformis), le cisco arctique (C.
autwmalis), le cisco sardinelle (C. sardinella),
1'inconnu (Stenodus leucichthys), 1'omble chevalier
(Salvelinus alpinus), le touladi (S. namaycush),
1e grand brochet (Esox lucius), et la lotte (Lota
lota). Quant au chabot de profondeur (Myoxoceph-
alus quadricornis), c'est le poisson d'eau salée
le plus commun de la Beaufort Sea.

La péche commerciale peut &tre définie
comme la capture du poisson pour 1'exportation
ou la vente sur le marché local. Les lois qui la
régissent sont congues pour permettre la prise de
quantités raisonnables de poisson et empécher 1la
surexploitation. Les trois principaux centres de
péche commerciale de la ré&gion sont le Mackenzie
Delta, Cambridge Bay et 1a Hornaday River. Le
hareng du Pacifique présente aussi un certain
intérét pour la péche commerciale, mais son nombre
et sa distribution dans 1a Beaufort Sea demeurent
inconnus. Le corégone tschir et 1'omble chevalier
sont les espé&ces les plus importantes pour la
péche commerciale dans la région.

Cette &tude fournit &galement des données,
réparties sur plusieurs années, concernant la
péche commerciale dans le Mackenzie Delta et la
région de 1'arctique central ainsi que des données
sur la péche familiale et la vente sur le marché
local dans le delta et les régions avoisinantes de
1978 a 1980. Pendant cette période, les prises
effectuées pour la péche familiale représent@rent
de 79% & 83% de la récolte totale dans le
Mackenzie Delta.

Le rapport étudie aussi la valeur des
données dont on dispose actuellement sur les
péches commerciale, familiale et sportive. En
effet, d'énormes progrés restent a accomplir dans
ce domaine si 1'on veut que les décisions relat-
ives 3 la gestion s'appuient sur une information
valable au fur et a mesure que la pé&che acquiert
de 1'importance dans la région.

Des recommandations sont faites pour que
1'on fasse des &tudes qui seront.la source de
cette information, notamment des &tudes exhaust-
ives concernant les péches familiale, commerciale
et sportive, ainsi que des &tudes ayant pour but
de dé&terminer les stocks de poisson que comportent



les différentes péches, et une évaluation des
ressources halieutiques en eau salée.

Mots-clés:

bibliographie annotée; prises/effort;
statistiques de capture; péche
familiale; aménagement des p&ches;
pé&che sportive.






INTROBUCT [ON

The Northwest Territories (NWT)(Fig. 1)
encompass a total surface area of 3 376 698 km?
of which freshwater areas constitute 132 092 km?
(Mackay 1963). Great Bear Lake (31 080 km?) is
the largest lake in the region. The Mackenzie
River (Fig. 2), the largest river in Canada, flows
1 800 km from Great Slave Lake to the Beaufort Sea
with)a drainage area of 1.84 x 10° km?® (Mackay
1963).

The productivity of freshwater areas in the
north is low compared to waterbodies within the
temperate region. Northern freshwater fishes are
characterized by slow growth, late maturity, and
tong life (McCart and Den Beste 1979). Slow growth
of northern fish is not always evident to
fishermen catching trophy-size fish in previously
unexploited lakes. Since northern fish have long
lives, their total biomass, although quite large,
represents stored production accumulated gradually
over many years. The rate of energy stored in
gonads is also slow resulting in fish populations
which mature later and which spawn once every 2, 3,
or 4 years, rather than yearly (McCart and
Den Beste 1979).

Fish productivity is also lower in the
Precambrian Shield than in the surrounding
sedimentary regions. Chemical characteristics of
watersheds differ depending on the geological
region in which they occur (Livingstone 1963).
Within the NWT, there are two types of bedrock,
igneous rock of the Precambrian Shield and
sedimentary rock (Fig. 3). Waters within or
draining land within the Shield are Tow in
dissolved solids and productivity. Waters
originating within or draining sedimentary regions
(e.g., the Mackenzie Valley, Arctic coastline, and
Arctic Islands) have relatively higher levels of
dissolved solids and are more productive.

This study examines the fish resources in the
Mackenzie Delta and the coastline of the Beaufort
Sea. We have included fish data from tributaries
of the Mackenzie River south of the Delta, Arctic
Red and Tree rivers, and from lentic areas to the
east and west as part of the Delta region (Fig. 4).
1t is possible that areas of coastline within the
Central Arctic (Fig. 5, Region IV) are utilized by
fish populations of the Beaufort Sea during some
periods of their life history.

The Mackenzie Delta serves as a passageway
for anadromous fish species, a locale for resident
fish, and as a spawning site for other fish species.
Because of the myriad of channels, lakes, and
rivers in the Delta, some of which are very deep
(30 m), it is extremely difficult to assess fish
populations in the area. The available data on the
distribution, nursery areas, feeding, and wintering
areas of anadromous, freshwater, and marine fishes
which utilize the Mackenzie Delta and Beaufort Sea

have been summarized by Slaney & Co. (1976)(Table 1).

0f 63 species of fish reported for the
Mackenzie Delta and Beaufort Sea (Table 2), only 17
are important for commercial, domestic, or sport
fishing (Table 3). The most abundant freshwater
fishes in the area are broad whitefish (Coregonus
nasus), humpback or lake whitefish (C. clupeaformis),

Arctic cisco (€. autwmalis), least cisco

(C. sardinellal), inconnu (Stenodus leucichthys),
Arctic charr (Salvelinus alpinus), lake charr
(S. namaycush), northern pike (Esox lucius), and
burbot (Lota lota).

Fourhorn sculpin (Myoxocephalus quadricornis)
are the most abundant marine fish in off-shore
areas of the Beaufort Sea (Bray 1975; Percy 1975;
Slaney et al. 1976; Byers and Kashino 1980).

Other brackish or marine species include saffron
cod (Eleginus graeilis), Arctic cod (Boreogadus
saidal, starry flounder (Flatichthys stellatus),
Arctic flounder (Liopsetta glacialis), and Pacific
herring (Clupea harengus). The latter occur in
Liverpool Bay and the Eskimo Lakes (Bray 1975).

Many northern fishes (Arctic charr, Arctic
cisco, least cisco, broad and humpback
whitefishes) have anadromous populations, i.e.,
the fish migrate to sea and feed during the
summer returning to freshwater habitats in the
fall to spawn and overwinter. Anadromous fish
species tend to utilize the nearshore coastal
waters of the Beaufort Sea as feeding areas or as
pathways to feeding locations (Craig and McCart
1976; Johnson 1977). Least cisco and Arctic charr
originating from watersheds west of the Delta
forage along the Beaufort Sea coastline and do not
enter freshwater tributaries there (Craig and
McCart 1976). 1In contrast, some fishes (broad and
humpback whitefishes, least cisco) which leave the
Mackenzie Delta and migrate east along the
Tuktoyaktuk Peninsula utilize the coastline as a
passageway to freshwater forage sites. Several
of the watersheds along the Tuktoyaktuk Peninsula
appear to be very productive in terms of their
utiTization by these coregonids as summer
feeding areas (K. Chang-Kue, personal
communication). Migratory runs of Arctic cisco
also occur in Liverpool Bay and the Eskimo (Husky)

Lakes (Bray 1975).

Little is known about lake dwelling
populations of the Tuktoyaktuk Peninsula; however,
recent studies by the Department of Fisheries and
Oceans, not yet pubTished, will fulfi] this data
gap (M. Lawrence, personal communication].

Information on domestic, commercial, and
sport fish harvests has been sporadically reported.
Although several workers (Bissett 1967; Barlishen
and Webber 1973; Olesh 1979) have recorded the
development of commercial fishing in the Mackenzie
Delta and data on export (outside of Canada) fish
sales of the Freshwater Fish Marketing Corporation
are maintained by the Department of Fisheries and
Oceans, information on local sales is inadquate.
Prior to 1978, few data were available for domestic
fish harvests. Sport fishing data for the study
area are very limited. In this report we present
the collated domestic and commercial fish data
recently collected by local fishery officers in the
Mackenzie Delta.

The purpose of this report is to provide a
review of fish resources of the Mackenzie Delta
and nearshore Beaufort Sea. The report includes
an annotated bibliography, documentation of
unpublished information, an analysis of commercial,
domestic, and sport fisheries, a synthesis of the









































































































































































