Scientific Excelience « Resource Protection & Conservation » Benefits for Canadians
Excellence scientifigue « Protection et conservation des ressources « Bénéfices aux Canadiens

A Review of the Status and H
Fish Stocks in the Gwich’in S

D. B. Stewart

Central and Arctic Region
Department of Fisheries and Oceans
Winnipeg, Manitoba R3T 2N6

1996

Canadian Manuscript Report of Fisheries
and Aquatic Sciences 2336

l*l Fisheries Péches
: _ et Océans




Canadian Manuscriot Report of

Fisheries and Aquatic Scisnces 2336

1896

A REVIEW OF THE STATUS AND HARVESTS OF

FISH STOCKS IN THE GWICH'IN SETTLEMENT AREA

D.B. Stewart!

Central and Arctic Region
Department of Fisheries and Oceans

Winnipeg, Manitoba R3T 2N6

This is the 39th Manuscript Report

from the Central and Arctic Region, Winnipeg

" Arctic Biological Consultants, Box 68, St. Norbert Postal Station, 895 Turnbull Drive,
Winnipeg, MB, R3V 1L5.




i

PREFACE

This report was prepared under contract for the Department of Fisheries and Qceans, Central and Arctic
Region, 501 University Crescent, Winnipeg, Manitoba, R3T 2NG. The Scientific Authority for this contract was
Rebert W. Moshenko of the Resource Management Section.

© Minister of Supply and Services Canada 1896

Cat. no. Fs 97-4/2336E ISSN 0706-6473

Carrect citation for this report is:

Stewart, D.B. 1388, A review of the status and harvaests of fish stocks in the Gwich'in Settlemnent Area. Can,
Manuscr. Rep. Fish. Aguat. Sci. 2336 iv + 41 p.




TABLE OF CONTENTS

Page
ABSTRACT . .. e e v
RESUME . .. ... .. .., v
INTRODUCTION . ... ... oo, 1
FORMAT . ..o e e e i
Fishharvests . ... ... ... .. ... . ... ..., 1
Fisheries research licences . ... ... .... ... 3
DISCUSSION . ... . 4
ACKNOWLEDGMENTS . ............... 5
REFERENCES ... ... ... .. . . 5
PERSONAL COMMUNICATIONS .. .... ... 12

LIST OF FIGURES

Figure Page

Map of the Gwich’'in Settlement Area
showing major rivers and communities 13

Fishery management areas in the
Mackenzie Delta region of the Gwich'in
Settlement Area (1976-91} ...... 14

Fishery management areas in the
Mackenzie Delta region of the Gwich'in
Settiement Area (1981-present) ... 15

LIST OF TABLES

Page

Harvests of fishes from the Gwich’in
Settlement Area by community and
waterbody .. ................ 16

Fish species reported from the Mackenzie
River drainage basin and its tributaries
within the Gwich'in Settlement Area 37

Licences to take fish for scientific
purposes from the Gwich’in Settiement
Area issued by the Department of
Fisheries and Oceans (DFQ), Central and
Arctic Region, to non-DFQO researchers
{1985-94) and to DFO researchers {1990-
B4y e 40




ABSTRACT

Stewart, 0.B. 1996, A review of the status and
harvests of fish stocks in the Gwichin
Settlement Area. Can. Manuscr. Rep. Figh,
Aguat. Sci. 2336: iv + 41 p.

This document was prepared to assist the
Department of Fisheries and Oceans (BFQ) and the
Gwich’in Rengwable Resource Board to co-manage
fisheries in the Gwich’in Settlement Area {GSA). it
reviews information on stocks of fishes that are
harvested Tor subsistence, commercial sale, and
sport in the GSA. The information is current to
February 1985. It is summarized in tables that are
organized hierarchically by community, waterbody,
and then species. Recent recommendations by
BFO concerning management of the fisheries or
stocks are summarized, with a list of pertinent
references. Information is also provided on
Scientific Licences issued by DFOQ since 1985 for
research in the Gwich’in Setilement Area.

Key words: Arctic zone; Mackenzie River;
Mackenzie Delta; Northwest Territories;
fishery management; subsistence fishing;
commercial fishing; sport fishing; catch
statistics.

RESUME

Stewart, D.B. 19986. A review of the status and
harvests of fish stocks in the Gwich'in
Settlement Area. Can. Manuscr, Rep. Fish.
Aquat. Sci. 2336: v + 41 p.

Ce document a pour objet d'aider le
ministére des Péches et des Océans (MPO) et le
Conseil des ressources renouvelabies des Gwich’in
a gérer conjointement la péche dans la région visée
par Fentente conclue avec les Gwich’in. |l contient
des renseignements sur 'état des stocks de
poissons capturés 2 des fine sportives,
commerciales et de subsistance, dans cette région.
Ces donées sont valides jusqu’en février 1895, Au
moven de tableaux, on en fait la synthése de
manigére hiérarchigue, selon Ia localits, le cours
d'eau, puis {'espéce visée. De plus, on présente un
résumé des derniéres recommandations du MPO
concernant ia gestion de ia péche et des stociks,
accompagné d'une liste de références. Enfin, on
donne des renseignements sur les permis délivrés 3
des fins scientifigues dans la région par le MPG, et
ce, depuis 1985,

Mots clés: Arctique; fleuve Mackenzie: delta du
Mackenzie; Territoires du Nord-Cuest:
gestion de la péche; péche de subsistance:
péche commerciale; péche sporiive;
statistiques sur les prises,




INTRODUCTION

One of the provisions of the GSwick'in
Comprehensive Land Claim Agreement, which was
passed into taw on 22 December 1992 (Bili £-94),
was the establishiment of the Gwich’in Renewable
Resource Board (hereafter "the Board"). This
seven-member board, with equal representation of
the Gwich'in Tribal Council and the Government,
plus a chairperson, was appointed and operating as
of February 1894 (D. Moshenko, pers. comm.). It
is charged with making decisions about wildlife
management in the Gwich'in Settlement Area (GSA)
which lies within the Northwest Territories {Fig. 11,
including those on many matters formerly the

~ mandate of the federal Department of Fisheries and

" Qceans (DFO), the Canadian Wildiife Service, and
the territorial Department of Renewable Resources.

 These decisions remain subject 10 review by the

.- ‘appropriate Minister of the Government of Canada
“or Minister of the Government of the Northwest
Territories.

: The purpose of this report is to provide the
- Board and DFO with a summary of the status of
~ fish stocks harvested in the GSA (Fig. 1). These

. o stocks are harvested primarily for subsistence but
- also for commerce and sport, mostly by Gwich’in
- beneficiaries of the land claim agreement. Prior to

- appointment of the Board, these fisheries were
- _ffmanaged by DFO. They are now managed
- cooperatively by DFO and the Board. This report
“describes the status and management of the
. fisheries prior to appointment of the Board; it does
©'not address subseguent changes to the fisheries
“management.

G The published and unpublished sources of
~information in this summary were identified by
" searches of bibliographic databases and published
bibliographies, and by discussions with fishery
‘“managers and scientists knowledgeable of fisheries
‘.resources in the region. The bibliographic
. -databases searched were the Aquatic Sciences and
 Fisheries Abstracts (ASFA), Arctic Science and
~ Technology Information System (ASTIS), and the
+ DFQO libraries database, WAVES. DFO files were
" also searched for unpublished information.

FORMAT

_ The summary is presented in tabular form,

with the fishery data organized hierarchically first
- by community and then by waterbody and taxa.
The objective of this is to enable the Board and

.
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DFQ to guickly review the date on 8 community or
species bagis.

FISH HARVESTS (TABLES 1-and 2)

information on the harvest of freshwater
fishes from waterbodies in the GSA is summarized
in Table 1. The communities, in order of
discussion, are: Aklavik, Fort McPherson, inuvik,
and Tsiigehtchic {Arctic Red River}. Waterbodies
fished by their residents, or in the vicinity, are listed
alphabetically for each community., Where several
species are harvested at a waterbody, they are
listed alphabetically by common name. The Latin
scientific name for each species is given in Table 2.

Where a waterbody is fished by more than
one community, cross references have been
included to avoid repetition, Cross references to
waterbodies within the same community section are
indicated by "see above” or "see below"; those 1o
waterbodies within another community section are
indicated by the community name and waterbody
{e.g. see AKLAVIK--Mackenzie Delta Area 1).

included in Table 1 are those waterbodies
that have a record of commercial, subsistence or
sport harvest, or are listed in Schedule V of the
Northwest Territories Fishery Regulations.
Commercial harvests refer to fish taken by licenced
commercial fishermen for local or export sale.
Subsistence, or domestic, harvests refer to the
capture of fish for local, or non-commercial
purposes. Sport harvests refer to fish caught for
personal use by licenced sport fishermen,

Within the GSA commercial fisheries for
export sale have been confined mostly to the
Mackenzie Delta, so relatively few GSA
waterbodies have a record of harvest or stock
assessment. This is in contrast to the Nunavut
Settlement Area, where many stocks of
anadromous Arctic charr have been harvested for
commercial export since the 1950's, and for which
there are detailed harvest records and ongoing
stock assessments (Stewart 1994}, However,
many of the waterbodies for which no harvest data
were found do play a vital role in the regional
fisheries. They provide critical spawning and
nursery habitats for fishes, and support important
subsistence harvests. Studies to predict the
potential  impacts of pipeline and highway
developments have documented the importance of
& number of these waterbodies. Where such
information exists, the waterbody has been




included together with a brief sutrmary of the study
results,

Each fishing location is identitied by its
proper geographical name (Canada 13880; NLUIS),
and a latitude and longitude. In some cases, alocal
hame or geographical feature is also included in
brackets. The map coordinates were taken from
Schedule V, from the source of the data, or
determined from 1:250,000 scale topographical
maps.

For each waterbody with harvest data,
Table 1 identifies the species harvested and
provides the harvest quotals), the most recent
harvest data, a summary of stock status if
available, and a list of pertinent references.
Species are treated separately if they have separate
guotas. For each waterbody without harvest data,
the table summarizes and references the results of
pertinent fisheries research. The number of species
reported by these studies precludes listing them
individually for each waterbody. Species reported
by the studies examined are listed in Table 2 for
selected waterbodies. This listing is intended to
support the comments in Table 1. It is not the
result of an exhaustive review of the literature on
species’ occurrences.

Ali site specific harvest data located during
this work are summarized in Table 1. Non-site
specific community harvest data from 1988 ta
1894 have been included where avaiiable. Trebie
(1996} has summarized the pre-1988 community
harvest data in detail for subsistence and
commercial fisheries of the lower Mackenzie River,

The harvest quotas are from various
sources, and some more closely refiect the stock
status than others. The quotas of active
commercial fisheries are reassessed annually by
DFO. i information from the harvesters ar from
sampling suggests that the fishery is not
sustainable then the qguota is adiusted downward.
If that information suggests under-utilization then it
may be adjusted upward. The experimental guotas,
in square brackets, are interim guotas assigned for
the purpose of obtaining samples from a fishery. in
the past, experimental fisheries were known as
exploratory or test fisheries, Abbreviations are
used to indicate years when a harvest may have
taken place but that no data are available "NA}",
"No quota”, or a blank guotz celf in the table,
indicates that DFO has riot assigned 2 commercial
quota to the waterbody, either as a2 whole or for 5
particular species. This does not necessarily mean

that there are no commercial fishing opportunities
in the waterbody or for a species.  "No guota
applicable” indicates harvest statistics that have
been reported on a community basis, While the
actual harvest site is unknown, most of these fish
will have been taken from a waterbody or
Mackenzie Delta management area that has an

established commercial quota.

The quota and harvest vears are the same
as the federal government fiscai year {e.g. the 1896
quota extends from 1 April 1986 to 31 March
1997).

Unless otherwise indicated, the harvest
statistics are for commercial fisheries and in
kilograms round weight. A "round” weight is that
of a whole fish, while a "dressed” weight is that of
a fish with the viscera and gills removed. It was
not always possible to separate the harvests by
species for mixed species fisheries, or to determine
how the data were collected. In s0me instances
the commercial harvest data are from export or
local sales records, in others from survey
questionnaires. The former tend to be conservative
as they do not estimate culls and personal use.
The latter are prone to survey biases that can lead
to over or under estimates of the harvests, and to
double counting of fish harvested for sale or
subsistence. In most years these data are
incomplete as not all active fishermen reported their
harvests (L. Anderson, pers. comm.). Likewise,
species may not always be correctly identified,
particularly the whitefishes and ciscos. Care, then,
must be taken when interpreting these data.

The general comments column of the tables
provides a brief summary of the information
available for each waterbody. It tells whether there
is an established or experimental fishery, active or
inactive and if it is in conflict with other fisheries;
when it was last sampled for, or by, DFQ; what is
known of the stock status; whether spawning or
nursery habitats have been identified in the system;
and recent recommendations by DFO concerning
management of the fishery, The discussions of
stock status, and any management
recommendations, are based on assessments of the
Arctic Fisheries Science Advisory Committee
{Clarke et al. 1989; Cosens et al. 1980, 1993;
Bodaly et al. 1992) and discussions with fishery
managers. Comments on habitat use and
subsistence harvests are summaries of site-specific
aquatic resource assessment research. Reference
material pertinent to each fishery is listed in
brackets and cited in full in the hibliography.
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. Genaral formaticn for communities is
gfsssu‘;secﬁ under community headings {e.g. Aklavik
.heral area}, whereas shte-specific harvest data are
scussed under the appropriate waterbody or
Mackenzue Deitz managemeant area. Changes to the
fatter are iliustrated in Figures 2 and 3. Between
g -and 1989, much of the harvest data were
'rh"niarized by community rather than waterbody
'anagement area {Treble 1896). These data are
limited use to fishery managers since the location
the harvest is unknown. But, representative,
é'ént community harvest data have been included

[-comparison.

- There are few data available on subsistence
harvests in the GSA. Indeed, many of those
scnbed here were documented in the late 1960's
n.mid-1970’s, and their present status and extent
ve not been documented. The Gwich'in Harvest
udy, which was initiated in September 1995 and
Il-continue for five years, should remedy this
ation by providing comprehensive data on
ubsistence harvesting activities in the GSA (L.
MacDonald, pers. comm.).

o Descriptions of subsistence fisheries in the
_SA can be found in Wynne-Edwards 1847; Bissett
967, 1972; Jessop et al. 1974; Hunter 1975;
_ fkum and McCart 1981; Sparling and Stewart
986; Nelson et al. 1987; Sparling and Sparling
88a+b; Lutra Associates Ltd. 1989; Rawson
cademy of Aquatic Sciences 1990; Sekerak et al.
992; Treble 1988; and Treble and Reist 19986.

: Wide fluctuations have been observed in the
ubsistence harvests, particularly at Tsiigehtchic
vhere they have been documented since the

00's (Hunter 1875; Treble 1896). Years of low

ches may have been related to poor weather,
vhich can prevent fishermen from setting nets or
ndmg catches when migratory fishes are passing
hrough an area. Varying methods of harvest
stimation also contribute to the fluctuations
pparent in the subsistence harvest data. The

extent to which changes in fish populations have

ffected these fluctuations is unknown.

Prior to settlement of the Gwich'in land
Ia:m non-natives who fished for subsistence in the
SA required a Domestic Fishing Licence and had

10 report their catch to DFO on request. Data from

hese fisheries have typically been reported

Separately from the native subsistence harvest.
Treble (1996) summarized harvest data reported by
‘domestic licence holders for the period 1978

h"CN-IQh 1989. This task was complicated by the

£a3

fact that these dats have ofen been reparted with
cormmercial harvest data, or vice versa. Because
they are not site specific, only the 1988 and 1989
domastic licence data ars reported in Table 1. No
data are available for the period 1890-94 (C. Craig,
PErs. comm.).

At writing, the sport fishing daily catch and
possession limits in the GSA were the same as
those elsewhere in the Northwest Territories where
special limitations are not in force. Few harvest
data were found for recreational fisheries in the
GSA.

Table 1 summarizes information from
studies directed towards the assessment and
management of commercial, subsistence, and sport
fisheries. It does not summarize other scientific
research directed towards a more general
understanding of the aguatic environment. Useful
in this regard are the:

aguatic resource assessments of: Shotton 1871,
1973; Hatfieid et al. 1972; Brunskili et al. 1973
a-+b; Dryden et al. 1873; Stein et al. 1973; Dryden
and Jessop 1974; Jessop et al. 1974; McCart et al.
1974; Schultz international Ltd. 1974; and Jessop
and Lilley 1975;

species accounts of: McPhail and Lindsey 1970;
Bodaly and Lindsey 1977; Reist and Bond 1888;
Reist and Chang-Kue 1996; and,

reviews of: Doran 1974; Brunskill 1986; McCart
1986; Rosenberg 1986; Bodaly et al. 1989; and
Sekerak et al. 1992.

Resource maps in the Northern Land Use
Information Series (NLUIS) which were produced
between 1974 and 19786, by the Lands Directorate
of the Department of Fisheries and Environment,
are aiso useful. They are referred to in text by
number and are available from the Surveys and
Mapping Branch of the Department of Energy,
Mines, and Resources in Ottawa.

FISHERIES RESEARCH LICENCES (TABLE 3)

Table 3 sumrnarizes information on the
Scientific Licences that DFO has issued to its
personnetl or to non-DFO personnel since 1985 for
work in the GSA (J.T. Strong, pers. comm.). These
licences permit researchers to take fish for scientific
purposes. This information is organized
The area whera

alphabetically by licence holder,




the research was to take nlace, s purpose, and the
vear for which the licence was issusd are shown
for each licence holder. The vears refer 1o the
tederal government fiscal vear {see above). The
outcome of the research is not discussed, but
documents located are referenced.

in 1994, DFO began to distinguish between
studies that take fish for scientific, educational, and
public display purposes (J.T. Strong, pers. comm.)
Since then, separate licences have been issued for
each type of study, and studies that do not take
fish (e.g. behavioural ohservations} no longer
require a Scientific Licence. Scientific licences are
now issued under Section 52 of the Fishery
{General) Regulations.

DISCUSSION

A number of the fish species harvested in
the Gwich'in Settlement Area {GSA) migrate long
distances on a seasonal basis each vear. These
movements have important implications for the
interpretation of Table 1 and for fishery
management in the GSA. Long distance migrants
such as Arctic cisce, broad whitefish, Doliy Varden,
inconnu, lake whitefish and least cisco may be
vulnerable to harvest by Inuviatuit, Gwich’in, Sahty,
and Deh Cho fisheries. These fishes are predictably
available to harvesters on s seasonal basis at
known locations. Some of them, perhaps all, aiso
have discrete spawning stocks. Consegquently,
fishermen at a given location and season may be
harvesting fish from a number of different stocks.

In terms of Table 1, this means that the
harvest data for fisheries in the Mackenzie River
and its larger tributaries do not relate to a single
local population. Rather, they reiate i¢ a number of
spawning stocks which may be distant from the
harvest site. Fisheries in the lower reaches of the
Mackenzie Basin, then, directly affect those in the
upper reaches, and vice versa. This is z2iso true,
but to a lesser extent, for species that undertake
shorter seasonal migrations such as Arctic graviing,
iongnose sucker, and walleye. This makes it very
difficult for fishery managers to determine the level
of harvest that can be sustained at a particular
tocation by a particular species, and to estimate the
harvest pressure on a given fish stock. [t also
makes it increasingly important that managers
understand stock dynamics and astimate stock size
{Tallman 199386,

The complexities of identifving the

individual  stocks, estimating stock  size, and
determining the extent to which each is harvested
by the various fisheries makes management of this
resource in the Mackenzie basin extremely difficult.
it emphasizes the need for close cooperation
between resource management boards in the
Inuvialuit, Gwich’in, and Sahtu settlement areas.

DFQ and others have undertaken a number
of genetic studies of fishes in the GSA for the
purpose of stock identification. Reist {1989) and
Reist et al. {1996} studied the genetics of migratory
Dolly Varden in the Rat River; Bickham et al.
(1988], Lockwood and Bickham (1988), Marales et
al. {1988}, Troy (1989}, and Dillinger et al. {1932)
studied the genetics of migratory Arctic cisco in the
Peel and Arctic Red rivers; and Reist {1996a)
studied broad whitefish in the Mackenzie Delta and
Mackenzie, Peel and Arctic Red rivers.

Movements of migratory coregonids, Dolly
Varden, burbot, longnose sucker, northern pike,
walleye, and other fish species have been studied
in the Mackenzie Basin using mark-recapture
tagging experiments (e.g. Hatfield et al. 1972; Stsin
et al. 1973; Jessop et al. 1974; Jessop and Lilley
1975; Babaluk et al. 1998). Radio tags have also
been used to follow the seasonal movements of
broad and iake whitefish in the Mackenzie delta and
basin (Jessop and Chang-Kue 1993; Chang-Kue
and Jessop 1983, 1992, 19%6a+b), and of
inconnu in the Arctic Red River (R. Tallman, pers.
comm.}). Inconnu tagged near Tsiigehtchic, for
example, have been captured a vear later 1,104 km
upstream in the Liard River {Jessop and Lilley
1975), and broad whitefish tagged at Kukjuktuk
Creek on the Tuktoyaktuk Peninsula have been
recaptured at The Ramparts upstream from Fort
Good Hope (Chang-Kue and Jessop 1992).

Radio telemetry, sonar, and fish capture and
sampling techniques have aiso been used together
to identify spawning areas for broad whitefish on
the Arctic Red, Peel, and Mackenzie rivers (Chang-
Kue and Jessop 1998a).

At present, Dolly Varden and broad
whitefish present perhaps the most important stock
management challenges in the GSA. The Dolly
Varden stock is relatively local and is discussed in
Table 1 {AKLAVIK--Rat River). Broad whitefish
constitute a wider and more complex management
issue {Reist 1996b; Tallman and Reist 1996a).
They migrate between the Inuvialuit and Gwich’in
and/or Sahtu settlement areas where they are an
important part of the subsistence harvests.
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Because they are anadromous, the migrants are
relatively  free of the parasite Eriagngghor%
crassus, which infects whitefish and lowers their
commercial value {Choudhury and Dick 1986; Dick

1996}

Their predictable availability in  large
numbers and relatively parasite-fres flesh, has made
broad whitefish a target for many economic
development initiatives over the past 30 years.
None of these has proven to be economically viable
(Stewart et al. 1993; Anderson 1935}. The most
recent of these, an experimental fishery by the
Jummarmiut Development Corporation in the
Inuvialuit Settlement Region, began in 1989 and
operated through 1893 (Trebie and Dahlke 1994;
Treble and Tallman 1996; G, Fricke pers. comm.).
This fishery and its future development is of
particular importance to the management of broad
whitefish stocks in the GSA, since it is likely
targeting many of the same stocks that support the
Gwich'in subsistence harvest.

Recent work by DFQO under the Inuvialuit
Final Agreement (Tallman and Reist 1996b} has
significantly improved the understanding of these
stocks by fishery managers, but the scale and
complexity of the problem is such that it will require
many years of research before the stock dynamics
are clearly understood.

A revisiting of data from the aquatic
resource assessments conducted for the Mackenzie
Valley pipeline and Dempster highway, directed
toward fishery management should be considered.
A wealth of information was collected by these
large-scale studies, much of which has never been
analysed or presented in detail. Such a review
might provide data useful for the management of
broad whitefish and other fishes in the Mackenzie
River drainage of the Settlement Area.
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Figure 1.

Map of the Gwich’in Settlement Area showing major rivers and communities.
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