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ABSTRACT

Detailed biological data are presented on the most
abundant fish species of the Mackenzie River Valley,
combining data from 1971 and 1972 where possible.

Numerical abundance and distribution data are
presented. Distribution ranges were extended signifi-
cantly northward for mountain whitefish, Prosopium
williamsoni (Girard):; lake cisco, Coregonus artedii
(LeSueur); northern redbelly dace, Chrosomus eos (Cope);
spottail shiner, Notropis hudsonius (Clinton);
brook stickleback, Culaea inconstans (Kirtland) and
goldeye, Hiodon alosoides {Rafinesque).

Migration routes and timing and spawning habits are
described. Northern pike, Esox lucius (Linnaeus);
longnose suckers, Catostomus catostomus (Forster) :
yellow walleye, Stizostedion vitreum vitreum (Mitchill)
and Arctic grayling, Thymallus arcticus (Pallas)
migrate up suitable tributaries to spawn immediately
after ice breakup. Inconnu, Stenodus leucichthys nelma
(Pallas); whitefish and cisco species migrate upstream
through delta channels between August and October to
spawn in large upstream tributaries during September
and October. Arctic char, Salvelinus alpinus
{(Linnaeus) move through the western delta during August
to spawn in the Big Fish and Rat river systems during
September and October.

Nursery areas are described. Clear tributaries are
the most important nursery areas for yellow walleye,
Arctic grayling, Arctic char and burbot, Lota lota
{Linnaeus). Nursery areas for whitefish, cisco, long-
nose sucker and northern pike range from clear to
turbid.

Age-length relationships are given for major
species. Northern pike, yellow walleye, burbot and
boreal smelt, Osmerus eperlanus (Linnaeus) appeared to
have faster growth rates than other populations from
similar latitudes while growth rates of Arctic cisco,
Coregonus autumnalis (Pallas) and least cisco,




Coreqgonus sardinella (Valenciennes) appeared to be
slower than those of Siberian cisco.

Age-class strengths, length-frequency distributions
and length-weight relationships are also presented.

Food habits of major species are described. Most
of the anadromous species ceased feeding during their
spawning migration. Whitefish species fed predominant-
ly upon benthic organisms, while northern pike, burbot
and yellow walleye were piscivorous and Arctic grayling
were insectivorous.
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5. INTRODUCTION

In May of 1971, the Department of the Environment,
Fisheries Service, in conjunction with the Environmental-
Social Program, Northern Pipelines, began a four year in-
vestigation into the fish resources of the Mackenzie River
valley. Results of the first year's program were presented
in two volumes (Hatfield et al. 1972). Volume I provided
preliminary data on species distribution, relative abundance,
general life history and growth, and tentative recommen-
dations for protection of the resource. Volume II of the
report presented details of methods, results and a stream
catalogue.

The results and recommendations of the second year's pro-
gram, as they relate to pipeline development, have been pub-
lished by the Environmental-Social Committee. Volume I
(stein et al. 1973) highlighted pertinent biological find-
ings and offered specific recommendations for the protection
of the resource both during and after pipeline construction.
The second volume (Dryden et al. 1973), is a summary of
stream data collected during the past two years. Included
are individual descriptions of major tributaries and their
fish resources as well as engineering evaluations of stream
bank stability.

The following report is an attempt to compile all of the
biological data collected during the past two years of study,
as well as the specific methods used. The results and con-
clusions presented are tentative and will be included in a
final report to be published in 1975. Significant differ-
ences from the 1971 study include a major fish tagging pro-
gram and the addition of a base camp at Aklavik to study the
Mackenzie delta area.

Field camps were also established in Fort McPherson to
monitor the domestic fishery on the Peel River system, and
on the Rat and Rabbitskin rivers to intensively study the
resources of two typical Mackenzie tributaries. Results of
the latter program can be found in a separate report by
Jessop et al. (1973).



6.

METHODS

6.1 Description of the Area

The Mackenzie River flows northward from Great
Slave Lake to the Arctic Ocean and has headwaters
in the Yukon Territory, northern British Columbia,
Alberta and Saskatchewan (Fig. 1l). Greatest total
distance from headwater to the Arctic Ocean is
4,321 km (2,685 miles). The Mackenzie is navigable
by river tugs and barges during the ice-free period
from mid-June to mid-October, and is the primary
supply rcoute for all towns from Fort Simpson down-
stream to Inuvik. The river is characterized by a
heavy silt load, particularly north of Fort Simpson
where the Liard River enters from northern British
Columbia. Numerous tributaries enter the Mackenzie
River system. However, many of these are seascnal
streams which have peak discharge in late May or
early June, and dry up over the summer, or freeze
to the bottom during winter. ©Only 12 to 15 water-
sheds contribute significantly to the total flow of
the river. A complex system of channels, islands,
lakes and muskeg comprise the delta which is some
19,782 sg km (7,635 sq miles) in area (Fig. 2).

In winter, ice up to 2.4 m (8 ft) thick covers
the main stem of the Mackenzie River. During
spring run-off, the river may increase 3.0-6.1l m
(10-20 ft) in depth. Throughout the summer, heavy
rains in the mountains may result in a 1.5 m (5 ft)
increase in water depth in both tributaries and
the Mackenzie River. During peak discharges, there
are large quantities of dArifting debris.

Substantial domestic fisheries exist throughout
the river system, particularly around tributary
mouths near settlements, and in the Mackenzie delta.
Much of the catch is taken during or immediately
following freeze-up and breakup when the major fish
runs occur.

Permafrost is continuous from Arctic Red River
north and discontinuous but widespread to Fort
Simpson in the south. Boreal forest lines the river
to the Arctic Ocean. More information on river con-
ditions and geclogy of the area may be found in
Mackay (1963).



Sampling Locations

In addition to the three river bases, Arctic
Red River, Norman Wells and Fort Simpson, establish-
ed in 1971 (Hatfield et al. 1972. Vol. I), bases
were also set up at Aklavik and Fort McPherson in
1972 (Fig. 1) . Aklavik is centrally located for de-
tailed biological study of the complex Mackenzie
delta area. Fort McPherson gave access to a study
of the Peel River system, which supports significant
runs of broad whitefish, Arctic cisco, least cisco,
and inconnu {Hatfield et al. 1972. Vol. II}. (A
list of generic nomenclature associated with the
common fish names used in this report appears in
Table 1).

An effort was made in each study area to select
index sample locations that would give a represen-
tative sample of all fish species and an indication
of migratory routes and nursery areas (Figs. 3, 4,
5, 6 and 7). However, river conditions frequently
restricted the selection of locations to back eddies
and to the confluence of tributaries. Locations
sampled in 1971 were generally utilized in 1972 as
index sample locations.

In the Arctic Red River study area, an intensive
stream survey was undertaken on the Rat River (Fig.
3). A similar study was conducted on the Rabbitskin
River (Fig. 7) in the Fort Simpson study area. Re-
sults of both intensive stream studies are presented
in a separate report: Fish Resources of the Mackenzie
River Valley, Special Report: An Intensive Study of
the Fish Resources of Two Main Stem Tributaries.

Since many major tributaries were beyond easy
access from base camps, a synoptic helicopter survey
was conducted in 1971 and 1972 to assess the fish re-
sources of these streams. The survey conducted in
1972 maintained for the most part the sample locations
established in 1971 (Hatfield et al. 1972. vVol. II).
With the inclusion of the Aklavik base, the survey was
extended to include west side tributaries of the Mac-
kenzie delta and a number of delta lakes. A more in-
tensive survey of the Great Bear River was undertaken
in late September and early October. On most tribu-
taries, the gill net locations were primarily at or



near stream outlets; seining locations were up-
stream. An engineering evaluation of river bank
stability was also conducted on most major tribu-
taries during June and July. A detailed account

of synoptic methods and results is presented in a
separate report: An Evaluation of the Fish Resources
of the Mackenzie River Valley as Related to Pipeline
Development, Volume II, 1973.

Sampling Techniques and Catch Analysis

Sampling technigues and catch analysis were
similar for all bases. However, variations occurred
due to changing river conditions.

6.3.1 Netting Crews

Sampling began shortly after breakup (late May-
June) and ended by mid-November. One gill net set
was made at the mouth of the Rabbitskin River and
at the mouth of the Liard River during March, 1973.

In sampling gill net locations, on a two week
cycle basis, three 22.9 m (25 yvard) sections of 3.8,
7.6 and 12.7 cm (1%, 3, 5 inch) meshes were alter-~
nated with similar sections of 5.1, 10.2 and 14.0
cm (2, 4, 5% inch) meshes. The three sections were
either joined to form a 68.6 m (75 vard) gang or
fished separately (Fig. 8). Nets were usually fish-
ed for 18 to 24 hr.

Seining locations were also sampled by two week
cycles using 9.1 or 18.3 m (30 or 60 ft) beach
seines of 0.3 or 0.6 cm (1/8 or 1/4 inch) mesh
(Fig. 9).

Gill net caught fish were sampled for weight
{g), fork length (mm), sex and maturity. Scale and
otolith samples and the left pectoral fin of long-
nose suckers were taken for age determinations.
(Ctoliths are small ear bones located in the brain
cavity.}) Where possible, 15 stomach samples, from
those species listed in Table 2, were collected
per cycle by each river base crew. Large catches
were subsampled for similar data.

]



Small fish in seine catches were preserved
and sent to the Fisheries Service laboratory,
Winnipeg, for analysis. Larger fish were sampled
in the same manner as those taken in gill nets.

Frequently, live fish from both gill net and
seine catches were tagged and released.

6.3.2 Tagging Crews

At each base, fish were collected for tagging
purposes utilizing gill nets, trap nets (Fig. 10)
and beach seines. 1In an effort to tag and recapture
a representative number of fish, 23 to 57 tagging
locations were distributed throughout each study
area. Tagging effort was most intensive at loca-
tions where fish concentrations occurred.

Fish with length greater than 15 cm (6 inches)
were tagged at the posterior base of the dorsal fin.
Tags consisted of coded vinyl tubing and were insert-
ed by means of a tagging gun (Fig. 11). Fork length
and a small scale sample were taken from all tagged
fish. Tagged fish were held in a holding pen for
15 to 30 minutes and, if swimming normally, were re-
leased. Complete data were taken from all fish that
were not tagged and released. Recaptured fish, taken
by study crews, were released if considered to be in
good condition. Otherwise, they were completely
sampled. A cne dollar reward was offered for each
tag returned by anglers or domestic fishermen.
Posters, giving instructions for returning tags,
were placed in most Mackenzie River settlements.

6.3.3 Intensive Stream Survey

Intensive stream survey crews utilized gill nets,
seines, drift nets, angling and visual observations
to determine relative abundance, spawning areas,
nursery areas and general life history of fish species
in the Rat and Rabbitskin rivers. Live fish caught
were tagged using the techniques employed by the tag-
ging crew (6.3.2). Other fish were completely ana-
lysed in the field or in the laboratory.



6.3.4 Synoptic Survey

The synoptic crew made two surveys of the
Mackenzie River system. The first survey began on
May 2 at Fort Simpson and working north, terminated
July 13 in Aklavik. The second survey began August
25 in Aklavik and working south, terminated at
Norman Wells by mid-October.

Fishing gear consisted of seines and gill nets.
Sampling methods were similar to those used by the
netting crews (6.3.1) with the exceptions that
stomach contents were analysed in situ and otoliths
and pectoral fins were not taken.

6.3.5 Domestic Catch Analysis

Statistics were collected on domestic fishery
catches in the Fort McPherson area from July 12
to August 31, 1972. O0Of 24 camps checked, 20 were
located along the Peel River from its mouth to
120.7 km (75 miles) upstream; four were on the Husky
Channel near its junction with the Peel River. Some
camps were active from breakup in June until after
freeze-up in October. Most ceased operations in
early September. Fishing (exclusively gill nets)
was continuous and nets were lifted at least once
each day.

Daily catches were recorded at three camps on
the Peel River and one on the Husky Channel. Catches
for the remaining camps were tabulated by counting
all fish stored in the camp at the end of the study
period (Fig. 12).

Additional sampling and tagging was done by
Fisheries staff using gill nets and seines.

Laboratory Analysis

Seine catches were identified using taxonomic
keys available in Faber (1970), Mansueti and Hardy
(1967) and McPhail and Lindsey (1970). Most speci-
mens were keyed to species; however, many larval



fishes of the coregonid, salmonid and catostomid
families could only be keyed to genus. A number of
specimens were sent to the Canadian National Museum
of Natural Science for identification and verifi-
cation. Subsamples of each species were analysed
for fork length, weight, age and stomach contents.

Stratified subsampling (Ketchen 1950) was used
to determine the age distribution of each species.
For each species, three specimens from each 10 mm
length interval were aged. Arctic char and burbot
were aged from otoliths: longnose suckers were aged
from fin rays and all others were aged from scales.
Scales and otoliths of Arctic grayling were aged as
a comparison of the reliability of the two methods
for this species. Otoliths were cleared using a
solution of benzyl benzoate and wintergreen (3:1).
The ages were determined using a black background,
reflected light and a compound microscope. The dry
fins of longnose suckers were covered with a clear
epoxy and allowed to harden. Sections of the fin
were cut with a sectioning device (Fig. 13) similar
to the one used by Arthur (1961). The only major
variation in this device was the type of saw blade.
In the present analysis, a jeweller's ring cutting
saw blade was used. The sections were cut at 0.5
mm to 1.0 mm in thickness, depending on the ease of
distinguishing the annuli in a particular fin. Each
section was cleaned and mounted on a glass slide
with the synthetic mounting medium, diatex. The fin
section was then read under a compound microscope.

The annuli appeared as translucent zones and
the zones between annuli were opaque. The ages in-
dicated in the results are the number of annuli that
were counted on the scale, otolith or fin ray.

The age-length distribution was plotted by fit-
ting a curve to the median for each age-class. Age
class strength for the species caught in gill nets
were determined by plotting the accumulative length-
frequency distribution (Cassie 1954).

Stomach contents from a subsample of each species
were examined. Identifications, numerical counts
and volumetric measurements of food items were made.



Data Analysis

Data collected in the field were coded and later
analysed by computer. Information retrieved from
the computer included species distribution, percent
species composition, sex ratios, catch per unit
effort, length frequencies, and length-weight re-
lationships.

Catch summaries were calculated on a catch per
unit of effort basis (number of fish/standard gang/
hour) for the index gill net catches by four-week
intervals over the sampling period. Changes in
numbers of fish caught over the season for major
species at each base are thus illustrated.

Tag returns from field crews, sport and do-
mestic fishermen, were combined to describe fish
movements and migration routes. The net distance
travelled and the time lapse between subsequent
recaptures of a tagged fish were calculated from
the time and place of its previous release. The
distance between release and recapture locations
was measured with a map measurer on 1:250,000 scale
topographic maps, and expressed as river kilometers
travelled. The recaptures made within one day, in
the same general location, were not included in the
movement and migration routes analysis. Descrip-
tions of major fish movements in the Norman Wells
and Fort Simpson areas were described individually;
however, since major migrations occur between the
delta and the Arctic Red River region, data from
Aklavik, Arctic Red River and Fort McPherson were
described jointly.

Where a significant number of tags were returned,
the Peterson Method was used to estimate the approxi-
mate population size.

Estimates of the population of northern pike in
the Fort Simpson study area were calculated at the
end of each cycle by a Schnabel type formula {Lagler
1952).



Data collected in 1971 and 1972 were grouped to
define the spawning and primary nursery areas of
major fish species. Stream locations are presented
in Figs. 14, 15 and 1l6. A stream was classified as
a known spawning area if fry were captured upstream
from the mouth, if both ripe and spent adults were
abundant simultaneously, or if fish were observed
spawning. A stream was classified as a suspected
spawning area if fry or ripe adults were present in
significant numbers. 2An area was considered a major
nursery area if fry or juveniles were numerous.
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RESULTS AND DISCUSSION

7.1

Arctic Grayling, Thymallus arcticus (Pallas)

Distribution: Arctic grayling were distributed
throughout the Mackenzie system (Fig. 17) where,

as in 1971, the species was generally found in the
clear, swift tributaries flowing from the east side
of the valley into the Mackenzie River.

Numerical Abundance: The greatest number of gray-
ling was taken in the Norman Wells area (N = 1862),
followed by Arctic Red River (N = 543) (Table 3).
In Norman Wells, grayling constituted 50 percent of
all fish caught whereas in Fort Simpson, Aklavik
and Fort McPherson areas, they constituted less than
7 percent of the total catch. One contributing
factor to the relative high proportion of grayling
in Arctic Red River and Norman Wells areas was the
effort made in 1972 to monitor the spring spawning
run in the Swan Creek-Swan Lake and the Stewart
Creek-Three Day Lake systems, respectively.

Index gill net catches decreased through the
summer months after the initial peak in early June
in both the Arctic Red River and Fort Simpson areas
(Figs. 46 and 48); in the Norman Wells area, the
peak was two weeks later (Fig. 47). Only Fort
Simpson and Norman Wells showed an increase in
catch per unit of effort in late September when
fish moved out of diminishing tributary streams to
overwintering grounds.

The late spring peak in Norman Wells can be
explained by the post-spawning behaviour of the
Stewart Creek grayling which moved out of the lake
and into the Mackenzie River in late June. 1In
contrast, the Swan Lake-Swan Creek fish appeared
to remain in the lake for summer feeding. Index
sampling may have ceased before any fall movements
were detected in the Arctic Red River area.

Tagging Program: Tagging of Arctic grayling was

sporadic during the summer months when catches from
the main Mackenzie River were not large. The
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greatest numbers were tagged in the spring during
spawning runs in Swan Creek and Stewart Creek.

Of 1130 tagged in the Norman Wells area (Table 7),
861 were tagged during June in Three Day Lake near
its outflow into Stewart Creek. Both Fort Simpson
(Table 8) and Norman Wells (Table 7) had a 2 per-
cent recapture rate, while Arctic Red River (Table
5) had 3.8 percent of their tagged fish recaptured.

In the Aklavik region (Table 4) tag returns came
from a group of fish tagged on September 18-19 in
"Fish Hole" on Cache Creek, a tributary of the Big
Fish River (Fig. 49; loc. 3). These fish, recap-
tured after 6-48 days, had not moved out of "Fish
Hole".

Of 394 grayling tagged in the Arctic Red River
area, 85 were tagged at the mouth of Swan Creek
(Fig. 49; loc. 23) on June 4. Five were recaptured
22.5 km (14 miles) upstream at Swan Lake (loc. 22)
between July 4 and September 15.

In late June 861 grayling were tagged in Three
Day Lake at its outflow into Stewart Creek (Fig.
50; loc. 1).

A post-spawning movement of spent adults came
down Stewart Creek after June 15 and subsequent tag
recoveries from this group provided insight on their
dispersal. Two fish indicated that the 12.9 km (8
mile) trip to the creek's confluence with the Mac-
kenzie River {(loc. 2) may take at least 6 days.
More tags were recovered upstream on the Mackenzie
within a month at locations 3 and 4. Five more
fish had moved upstream on the Great Bear River,
the greatest distance being 159.0 km (99 miles) to
location 7 at the outflow of Great Bear Lake into
the Great Bear River.

Assuming that post-spawning fish remained
exclusively in the drainage, tag returns from Swan
Lake-Swan Creek indicate that the population of
catchable size grayling during the summer in 1972
was 5000-6000 fish.

Migration Routeg and Timing: Distances travelled and
time between release and recovery of tagged fish are
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shown in Tables 9, 10, 11, 12 and 13. The life cycle
of Arctic grayling is complicated and aspects of its
seasonal movements, as yet not fully delineated in
the Mackenzie Valley, may vary for different popu-
lations.

In the Arctic Red River region grayling occurred
in the Mackenzie and larger tributaries only during
June and early July. The scarcity of grayling at
index stations (Fig. 4) during the summer, as shown
in the seasonal summary of index gill net catches
(Fig. 46) may be explained in part by the behaviour
of Swan Lake-Swan Creek grayling. The 1972 spawning
population moved upstream into the lake during the
first two weeks of June and, based strictly on tag
returns, appeared to remain in the lake during the
summer.

Summer grayling movements further south differed
in that spent fish moved back into the Mackenzie in
late June. Grayling occurred in all index fishing
cycles in the Norman Wells and Fort Simpson areas
(Figs. 47 and 48). Tag returns from fish recaptured
at the ocutflow of Great Bear Lake indicated that some
fish tagged at Three Day Lake contributed to the
summer population in the Great Bear River system.
Miller (1946) found the greatest numbers of grayling
at the outflow of the lake during his investigation
of Great Bear Lake. Data indicate that both summer
resident adult and juvenile fish move out of some
small tributaries in the fall to overwintering areas.
This was evident at Stewart Creek in late August and
early September when two size ranges oOf grayling
(210-230 mm and 290-310 mm) moved out of Stewart
Creek. By mid-September only immature fish in the
180-210 mm range were moving out of the creek.

Spawning and Nursery Areas: Spawning occurred
following ice breakup on the rivers during late May
and early June. Known spawning areas included the
Rat River, Swan Creek and Swan Lake, Tree River
(Fig. 14), Three Day Lake and tributary streams,
Porcupine River (Fig. 15), Secret Creek, Martin
River, Rabbitskin River, Spence River, Trout River
and three unnamed streams (Fig. 16; loc. 1, 5 and

i
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8). An unnamed tributary near Fort Providence was
identified as a spawning area for grayling by
Bishop (1971). Suspected spawning areas included
Hare Indian River (Fig. 15), Trail River, Harris
River, Blue Fish Creek, Jean-Marie Creek and one
unnamed stream (Fig. 16; loc. 7).

Major nursery areas were Big Fish River, Cache
Creek, Willow River, Rat River, Tsital Trein Creek,
Tree River (Fig. 14), Hare Indian River, Donnelly
River, Bluefish Creek, St. Charles Creek, Porcupine
River (Fig. 15), Trail River, Rabbitskin River and
Trout River (Fig. 16).

In the current study, spawning generally occur-
red in clear tributaries of the Mackenzie River,
following ice breakup at water temperatures of 7-

15 ¢ (45-59 F). Grayling spawned during breakup at
water temperatures of 8-10 C (46-50 F) in a tribu-
tary of the Mackenzie River studied by Bishop (1971).
Although grayling generally spawn over rocks or
gravel (Rawson 1950) spawning will occur over a
variety of substrates (Reed 1964).

Age and Growth: The age of Arctic grayling ranged
from 0-10 years (Table 14) with the oldest fish
coming from the Norman Wells area. Ages determined
from the otoliths of 63 fish corresponded with those
read from scales in 54 percent of the cases. Thir-
teen percent of the comparisons were out by + 2
years, while 32 percent differed by + 1 year. Scale
age determination underestimated by one year in 18
percent of the cases.

As in 1971 data, grayling in Fort Simpson dis-
played the slowest growth rate, especially in the 2-
9 year classes (Fig. 52). Aklavik specimens appear
to grow faster in the 1-2 year classes, whereas
Arctic Red River fish showed more rapid growth in
the 2-5 year range. Grayling in Norman Wells dis-
played the most uniform growth rate.

Contrary to 1971 data, the 1972 age-length
curves indicate that fish at any age in the Norman
Wells area and fish older than 3 years in the Arctic
Red River area were greater in length than fish from
Great Bear Lake or Lake Athabasca (Miller 1946}.
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The curves for Great Bear, Athabasca and Great
Slave Lake fell between the curve for Norman Wells
and Fort Simpson in the 3-9 year classes.

Year class strength could not be determined for
Aklavik fish since the sample size was too small.
In Arctic Red River, 5, 6 and 7 year old fish com-
prised 22, 42 and 16 percent of the population
(Table 33) whereas in Fort Simpson, 2, 3 and 4 year
0lds made up 22, 27 and 37 percent. In Norman Wells,
34 and 38 percent of the population were in the 4
and 5 year classes, respectively.

Length frequency analysis of index fishing data
showed no definite modal length interval in Arctic
Red River (Fig. 60). In Norman Wells, catchable
grayling were between 120 and 430 mm, the length-
freguency polygon showing a trimodal characteristic
(330-340, 240-250, 200-220 mm). Fort Simpson fish
(160-400 mm)}) had one mode at 310-320 mm and another
at 230-240 mm. Arctic grayling measured from seine
hauls ranged from 21-140 mm (Table 41).

The length-weight analysis (Figs. 70 and 73k and
Table 42) showed basically that females had a faster
growth rate than males in weight relative to length.
For the combined (male plus female) curve, the pon-
deral index increased from 2.74 in Arctic Red River
to 3.45 in Fort Simpson, indicating faster growth
in weight relative to length in the southern
Mackenzie River valley.

Food Habits: About 90 percent of 84 stomachs from
gill net caught grayling (119-402 mm in length),
contained a wide variety of agquatic and terrestrial
insects, the dominant forms being trichopteran,
corixid, hymenopteran and dipteran remains. These
occurred in approximately 43, 39, 24 and 15 percent,
respectively, of the stomachs (Fig. 80). While
ostracods only had a 13 percent occurrence, they
comprised 23 percent of the total volume. Aquatic
insects were predominant, comprising 97.9 percent

of the total volume, whereas terrestrial forms only
comprised 1.4 percent of the volume. About 2.6 per-
cent of the stomachs contained fish remains and only
one speciesg, ninespine stickleback, was identified.




15

McPhail and Lindsey (1970) reported that grayling
taken in the Seward Peninsula, Alaska, had eaten
ninespine sticklebacks.

Stomachs of 36 juvenile fish (17-136 mm in
length) contained, almost exclusively, agquatic
insects, predominantly plecopterans and dipterans
(Fig. 81). Chironomidae comprised 45.9 percent of
the total number of organisms found and occurred in
58.8 percent of the stomachs. This latter obser-
vation is similar to 1971 data; however, only about
9 percent of the 1972 samples had insects of terres-
trial origin, in contrast to 49 percent in 1971.

Miller (1940) commented on the opportunistic
nature of Arctic grayling since all available food
items seem to be utilized. Rawson (1950}, while
showing a detailed list of insect species found in
grayling from north Saskatchewan, reported that such
tables obscured cases where some specimens were
gorged with a single organism, e.g. Trichoptera. 1In
a chain of small lakes, adjacent to Norman Wells,
immature fish caught in July had fed almost exclu-
sively on chironomids.
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Arctic Char, Salvelinus alpinus (Linnaeus) and
Dolly vVarden, Salvelinus malma {Walbaum)

Distribution: Because of taxonomic difficulties,

Arctic char could not always be separated from Dolly
Varden, in which case they were identified as the
Arctic char-Dolly Varden complex (Fig. 19). Speci-
mens from this complex were captured further north
(in the delta) and further south (Martin River)} than
they were during 1971 (Hatfield et al. 1972). From
1972 data, the range of Arctic char was extended into
the Peel and Big Fish rivers and the Husky and Peel
channels, areas which were not extensively sampled
during 1971.

Numerical Abundance: Arctic char were found almost
exclusively in the Aklavik area, where 826 were

caught (Table 3}. The Big Fish and Rat rivers were
the only systems with significant char populations.

Tagging Program: A total of 578 Arctic char were

tagged in the Aklavik area {Table 4), almost entire-
ly in the Big Fish River. Of these, 256 were re-
captured, primarily by the domestic fishery.

Two Arctic char runs were observed in this study
during August and September, 1972. O0f 273 fish tagged
on the lower part of Big Fish River (Fig. 49; loc. 1)
between August 10 and 16, 52 were recaptured within
a week by local fishermen in the vicinity of release.
Sixty-nine fish were recaptured at "Fish Hole" in
Cache Creek, 80.5 km (50 miles) upstream, between
September 19 and November 5. Forty-four percent
(117) of 265 char tagged in "Fish Hole" in September
were recaptured in the same area.

Forty Arctic char were tagged at "Big Eddy" on
the Husky Channel (Fig. 49; loc. 12) between August
29 and September 1., One fish reached the lower Rat
River 45 miles away within two weeks, while another
had moved in the opposite direction and was caught
near Aklavik five days later.

Cache Creek, a tributary of the Big Fish River,
near Aklavik, appears to be the major spawning area
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for Arctic char. FEach year, domestic fishermen

fish the area intensively with seine nets during
October and November. Between 5,000 and 7,000

fish were taken in 1972 by the domestic fishery.
Estimates indicate that the population of catch-
able char in Cache Creek during October and November
was between 12,000 and 17,000 fish.

Migration Routes and Timing: Distances travelled
and time between release and recovery of tagged
char are shown in Table 9.

During August, 1971, a spawning run of Arctic
char was observed in Fish Creek, a tributary of the
Rat River. Field observations in the delta during
1972 showed that Arctic char migrated from the
Beaufort Sea and entered the lower part of the Big
Fish River in mid-August, reaching "Fish Hole" on
Cache Creek during late September and October (Fig.
49; loc. 3). "Fish Hole" is reported to be the only
suitable spawning area in the Big Fish River system
wherein the population resides during winter. An
Arctic char run was detected at "Big Eddy" on the
Husky Channel during late August and early
September.

Adult fish of the anadromous form of Arctic char
migrate to sea at breakup; however, observations
have yet to be made as to the actual date when this
occurs.

Spawning and Nursery Areas: Known spawning areas
were Cache and Fish creeks {(Fig. 14). At "Fish
Hole", Cache Creek, char appeared toc spawn over
fine gravel in pools below rapids, during October,
at water temperatures of 0-3 C (32-37 F). 1In Fish
Creek, spawning occurred in a similar habitat during
August at a water temperature of 8 C (46 F).
McPhail and Lindsey (1970) also reported that char
spawn over gravel in pools below rapids during
autumn. Major nursery areas were Cache and Fish
creeks.

Age and Growth: Because only 15 otoliths were taken
for which ages ranged from 4-6 years (Table 16), an
age-length relationship could not be drawn for Arctic
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char. Char from the Aklavik area appeared to
grow faster than char from the Rat River (Jessop
et al. 1973) and Siberian char (Berg 1948-49).
Minimum age at maturity appeared to be 4 years for
aklavik char which was slightly lower than the 5-6
years reported for Rat River char (Jessop et al.
1973). Char from the Kara River, Siberia matured
at 3-4 years of age (Nikolsky 1961). Arctic char
caught in gill nets in the Aklavik area ranged
from 311-500 mm in length (Fig. 61). Char caught
in seines in the Aklavik area ranged from 61-80 mm
(Table 41).

Length-weight relationships for male and female
Arctic char were similar.

Food Habits: Stomachs of 21 Arctic char (228-545
mm) caught in gill nets were all empty (Table 43).

A high incidence of empty stomachs in mature migrant
Arctic char was similarly reported by McCart, Craig
and Bain (In Press) and Jessop et al (1973). 1In
contrast, juvenile char (35-132 mm) from the Aklavik
area fed extensively, mainly upon chironomids and
plecopterans (Table 44). Nilsson {1965) found that
young char fed mainly upon amphipods and insect
larvae.
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Lake Trout, Salvelinus namaycush (Walbaum) and
Chum Salmon, Oncorhynchus keta (Walbaum)

Distribution: Lake trout were captured at scattered

locations throughout the Mackenzie system (Fig. 18).

There was no significant change from the distribution
reported by Hatfield et al. (1972).

During 1972, several chum salmon were caught at
scattered locations throughout the delta and lower
Mackenzie River as far south as Norman Wells (Fig. 18).
During 1971, only one chum salmon was captured, but
during 1972 the delta was sampled more extensively
(Fig. 3). McPhail and Lindsey (1970) reported that
small runs of chum salmon ascend the Mackenzie River
to Great Slave Lake.

Numerical Abundance: During 1972, eight lake trout
were captured in a lake west of Arctic Red River
(Table 3). Ten chum salmon were captured in the
Mackenzie River in the Arctic Red River study area,
while one was caught in the Peel and one in the Mac-
kenzie at Norman Wells (Table 3).

Tagging Program: No lake trout or chum salmon were
tagged.

Migration Routes and Timing: Since no tagging was
done on these species, migration routes and timing
remain unknown. Catches of chum salmon indicated that
they migrated upstream in the Mackenzie during late
August and September as reported by McPhail and Lind-
sey (1970).

Spawning and Nursery Areas: No spawning areas of

lake trout were found. Great Bear River (Fig. 50) was
the only nursery area located. No spawning or nursery
areas were found for chum salmon.

Age and Growth: No aging was done on lake trout.

Four chum salmon (607-700 mm in length) caught in

gill nets were all mature with ages ranging from 3-4
years (Table 15). Similarly, Yukon River chums mature
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at 3-5 years of age and return to the river to
spawn (McPhail and Lindsey, 1970).

Food Habits: Stomachs of seven lake trout (388-
525 mm in length), caught in a lake west of Arctic
Red River, contained mainly copepods, corixids and
fish remains (Table 43). HNo stomachs of chum
salmon were analysed.
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Inconnu, Stenodus leucichthys nelma (Pallas)

Distribution: During 1972, inconnu were found
throughout the Mackenzie system (Fig. 20}.

Numerical Abundance: Inconnu generally decreased

in abundance in the catch from the north (Aklavik,
N = 502) to the south (Fort Simpson, N = 154)
{(Table 3). Catch per unit effort gradually increased
during early summer at all bases, peaking during
July in the north (Figs. 45 and 46), early August

in Norman Wells (Fig. 47) and late August in Fort
Simpson (Fig. 48). Following these peaks, catch per
unit effort decreased until the termination of index
sampling.

Tagging Program: Tagging of inconnu was concentrat-

ed in the Aklavik and Arctic Red River areas, where
233 and 127 fish were tagged, respectively (Tables
4, 5, 6, 7 and 8). Of these, 14 and 26 were recap-
tured, respectively.

Only two inconnu were recaptured from fish tag-
ged in the delta area. One fish tagged at Big Fish
River (Fig. 49; loc. 1) was recaptured in the Peel
Channel (loc. 7) in late October, 88.5 km (55 miles)
upstream. The second fish, caught in Arctic Red
River, had moved 61.1 km (38 miles) in 9 days from
Frog Creek (loc. 15).

Twenty tag returns from the Arctic Red River
base showed considerable movement. Nine of these
fish, released in the vicinity of Arctic Red River
(loc. 17) between July 26 and August 29, had reach-
ed the Fort Good Hope area between August 18 and
October 13. Two fish tagged at Pierre Creek (loc.
19) travelled 530.1 km (330 miles) to Norman Wells
between July 28 and September 14, One fish re-
leased at the mouth of the Peel in July had moved
61.1 km (38 miles) up the Peel within a month.

Migration Routes and Timing: Distances travelled

and time between release and recovery of tagged
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inconnu are shown in Tables 9, 10 and 11. As
previously mentioned, catches of inconnu peaked

from July in the north to late August in Fort
Simpson (Figs. 45, 46, 47 and 48). This probably
indicates an upstream migration in the Mackenzie
River from the sea. From the delta to Norman Wells,
the peaks in catch per unit effort generally cor-
responded with an increase in the number of ripe
fish. The absence of ripe fish in the Fort Simpson
area suggests that the migration does not reach the
upper Mackenzie River. Tag returns also indicate
upstream migrations of this species in the main stem
Mackenzie as far as Norman Wells, as well as in the
Peel and Arctic Red rivers. This upstream migration
takes place over several summer months as described
by McPhail and Lindsey (1970).

While tag returns did not show a post-spawning
movement, the presence of spent fish in catches made
during the first two weeks of October near the town
of Arctic Red River corresponded with local reports
of an annual downstream run out of the Arctic Red
River. Some fish caught in the Peel and Mackenzie
River in October and November were spent and ema-
ciated. The downstream run in the Peel River, accord-
ing to residents, is significant and occurs after
freeze-up in early October.

Information on the actual times and secondary
routes of inconnu movements in the upper Mackenzie
River is still lacking.

Since no ripe inconnu were caught in the Fort
Simpson area and since fish tagged in the delta were
recaptured only as far upstream as Norman Wells, it
appears probable that inconnu from the upper Mac-
kenzie are a local population and are not anadromous.
They are possibly part of the Great Slave Lake popu-
lation described by McPhail and Lindsey (1970).

Inconnu were caught during early March at the
mouth of the Liard River (Fig. 7), indicating a
possible overwintering area.

Spawning and Nursery Areas: No spawning areas were
located. Tributaries of the Peel and Arctic Red
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rivers (Fig. 14) are suspected spawning areas.
Inconnu spawned over gravel in clear tributaries

of the Yukon River during late September and early
October at water temperatures of 3-5 C (37-41 F)
(Alt 1969). A few inconnu fry were captured in the
Rengleng River, Peel River, Mackenzie River at Arctic
Red River, Pierre Creek (Fig. 14) and Oscar Creek
(Fig. 15). 1It is probable that young inconnu are
carried by spring floods to the lower reaches of the
rivers or into brackish water, where the early years
of life are spent (Alt 1969).

Age and Growth: Ages of inconnu ranged from 0-22
vears (Fig. 53). Growth rates were similar for all
areas with inconnu from the Fort Simpson and Arctic
Red River areas exhibiting the fastest growth.

Growth rates (Table 17) were slower than those re-
ported by Fuller (1955) for Great Slave Lake and by
Berg (1948-49) for Siberian forms. However, they
compared favourably with those reported by Alt (1969)
for Alaskan forms. Maximum ages determined were 22
{987 mm), 18 (903 mm), 17 (785 mm) and 7 (555 mm) for
the Aklavik, Arctic Red River, Norman Wells and Fort
Simpson areas, respectively. This would alsc indicate
a local population in the Fort Simpson area. Minimum
age at maturity was 6 years, which is slightly lower
than the 7-10 years reported for inconnu from the
Yenesei River (Nikolsky 1961). Year class strength
exhibited considerable variation from north to south.
In the Aklavik and Arctic Red River areas it was
estimated that age classes 9-13 comprised 57.0 and
64.0 percent of the catchable populations, respec-
tively (Table 34). 1In contrast, in the Norman Wells
and Fort Simpson areas, age classes 3-5 were domin-
ant, comprising an estimated 55.3 and 63.7 percent

of the catchable populations, respectively.

Length-freguency distributions for inconnu caught
in gill nets in the Aklavik and Arctic Red River
areas had major modes at 691-750 mm while those from
the Norman Wells and Fort Simpson areas had major
modes at 211-270 mm (Fig. 62). From these distri-
butions and year class strengths, it appears possible
that catches in the north consist mainly of large
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spawners of the anadromous population, while in

the Norman Wells and Fort Simpson areas there is

a local population in which fish are relatively
small in size and short-lived. Alternatively, it
may be that the upper Mackenzie River serves as a
nursery area for this species. In the Norman Wells
area, the average size of inconnu captured increased
with time during the summer. This increase was pro-
bably due to the influx of larger spawners from the
anadromous population of the lower Mackenzie River.
Inconnu caught in seines ranged from 31-110 mm
(Table 41).

Length-weight relationships exhibited no consis-
tent differences between males and females (Fig. 71
and Table 42). Ponderal indices were generally simi-
lar for all bases, except Fort Simpson, where they
were considerably higher. This could again indicate
a local population for this area with a faster growth
in weight relative to length. Ponderal indices by
sex and maturity are given in Table 42.

Food Habits: Of 212 stomachs of inconnu (147-894 mm
in length) caught in gill nets, 45 percent were
empty. The others analysed contained predominantly
fish remains, of which ninespine sticklebacks, north-
ern pike, ciscoes and whitefish were the major species
identified (Fig. 82 and Table 45). Invertebrates
were also consumed to a minor extent. 1In stomachs of
12 juvenile inconnu (42-110 mm in length) caught in
seines, insect remains (including ceratopogonids,
baetids and corixids), mysids and fish remains were
the major food items (Fig. 83). There were no empty
stomachs in the juvenile samples. Similarly, Alt
(1965) reported that insect larvae were the most im-
portant food of young inconnu from the Yukon River,
while larger fish were primarily piscivorous.
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Humpback Whitefish, Coregonus clupeaformis (Mitchill)

Distribution: Humpback whitefish were distributed
throughout the entire Mackenzie River drainage (Fig.
21) .

Numerical Abundance: This species was most abundant
in the Aklavik, Arctic Red River and Fort Simpson
areas where the numbers caught were 1266, 1391 and
637, respectively (Table 3). 1In the Aklavik area,
catch per unit effort generally decreased from May
to September, whereas in the Arctic Red River area,
it increased during this period (Figs. 45 and 46).
In the Norman Wells and Fort Simpson areas, catch
per unit effort did not change significantly
throughout the season (Figs. 47 and 48).

Tagging Program: In the Aklavik and Arctic Red River
areas, where tagging of this species was concentrated,
616 and 823 were tagged, respectively (Tables 4 and
5). Of these, there were 63 recaptures from each
area. In the Norman Wells area, 35 whitefish were
tagged with one recapture, while in the Fort Simpson
area, 97 were tagged with six recaptures (Tables 7
and 8).

Two fish released in late August at the mouth of
Big Fish River (Fig. 49; loc. 1) were recaptured
upstream in the Peel River, 9-13 days later, the dis-
tance travelled being 119.0 km (74 miles). From a
run of fish tagged at Horseshoe Bend {loc. 10) on
September 13-15, one was recovered at Arctic Red
River after 41 days while another was recaptured at
aklavik on November 14. Tagging of humpback white-
fish in late October in the Aklavik Channel {loc. 9}
produced three tag returns downstream in the West
Channel (loc. 5 and 6).

Tag returns from the Arctic Red River base show-
ed downstream movement. Five fish caught at Arctic
Red River (loc. 17) during the fall had been tagged
upstream in August at Tree River (loc. 21) and
Thad's Creek (loc. 20). Two fish from location 20
were caught in the Peel River 8-63 days after re-
lease. Of fish tagged in August at Arctic Red River
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and Tree River, two were recaptured at Horseshoe
Bend (October 4-8), two at Aklavik (October 4-8)
and three in the Aklavik Channel in mid-November.

Migration Routes and Timing: Distances travelled
and time between release and recovery of tagged fish
are shown in Tables 9, 10, 12 and 13.

Catch per unit effort data indicated an increas-
ing abundance of humpback whitefish in the Arctic
Red River area during late summer coincident with
a decreasing abundance in the Aklavik area (Figs. 46
and 45). Catch and tag return data therefore
indicated an upstream run of humpback whitefish
along the main stem of the Mackenzie River and in
major delta channels by mid-September. A heavy con-
centration of ripe fish was prevalent near Arctic
Red River in the first week of October. There
appeared to be no significant run of humpback white-
fish up the Peel River during the fall.

Domestic catches and tag returns indicated that
spent humpback whitefish moved downstream from the
Arctic Red River area, past the Aklavik area in late
October and early November. Data were insufficient
to indicate clearly the movement of humpback white-
fish in either the Norman Wells or Fort Simpson
areas.

Humpback whitefish were captured during early
March at the mouths of the Martin and Liard rivers
(Fig. 7), indicating possible overwintering areas.

Spawning and Nursery Areas: Catches of both ripe
and spent fish peaked during early October in back
eddies of the Mackenzie River near Arctic Red River,
indicating possible spawning areas. In Great Slave
Lake, spawning occurred from mid-September to mid-
October over rocky shoals or in the shallows of
tributaries {McPhail and Lindsey, 1970).

Because of identification difficulties with
whitefish fry, nursery areas for humpback and broad
whitefish have been combined. Important nursery
areas included the Rengleng River, Frog Creek,
Tsital Trein Creek (Fig. 14), Travaillant River
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(Fig. 1), cCarcajou River, Oscar Creek, Loon Creek,
Stewart Creek, Prohibition Creek, Vermilion Creek,
Little Bear River (Fig. 15}, Blue Fish Creek,

Martin River, Harris River, Rabbitskin River and
Spence River (Fig. 16). Back eddies of the Mackenzie
were also important nursery areas, particularly at
Point Separation (Fig. 14) and at Slater River (Fig.
15).

Age and Growth: Ages of humpback whitefish ranged
from 0-16 years (Fig. 54). Growth rates were similar
for all areas except for whitefish over 4 years old
from the Fort Simpson area which exhibited a faster
growth rate. Growth rates for the Mackenzie system
(Table 18) were faster than those reported for Lake
Superior {(Edsall 1960), but slower than those re-
ported for Lake Huron (Van Oosten 1939). Minimum age
at maturity ranged from 7-11 years, which is similar
to the 8 years reported for Great Slave and Great
Bear lakes {(McPhail and Lindsey 1970).

Year class strength exhibited considerable
variation from north to south. 1In the Aklavik area,
year classes 6~10 were dominant, comprising an esti-
mated 75.0 percent of the catchable population.
Since most of the catch in the Arctic Red River area
was made during the spawning run, the distribution
was peaked with age classes 9 and 10 comprising an
estimated 64.0 percent of the catchable population.
In contrast, in the Norman Wells and Fort Simpson
areas, year classes 3-6 were dominant, comprising
an estimated 48.7 and 48.6 percent of the catchable
populations, respectively (Table 35).

Length-frequency distributions for humpback
whitefish caught in gill nets in the Aklavik and
Arctic Red River areas had major modes at 401-450
mm, while those from the Fort Simpson area had a
major mode at 151-210 mm (Fig. 63). Numbers caught
at Norman Wells were too small to show modes. From
the length distributions and year class strengths,
it seems possible that either there is a local popu-
lation in the Norman Wells and Fort Simpson areas,
with a different age class structure, or that the
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upper Mackenzie River serves as a nursery area
for this species. Humpback whitefish caught in
seines ranged from 21-190 mm (Table 41).

Length-weight relationships showed no consis-
tent differences between males and females (Fig. 72
and Table 42). Ponderal indices in the Arctic Red
River and Aklavik areas were similar, and compared
well with the 3.333 reported for Great Slave Lake by
Kennedy (1953). However, the indices for these
northern areas were considerably higher than those
for the Norman Wells area and much lower than those
for the Fort Simpson area. This may again indicate
local populations in the upper Mackenzie River with
different growth patterns from populations of the
lower Mackenzie. There may also be taxonomic dif-
ferences between these populations. In support of
this, one specimen from the Fort Simpson area was
found to have an unusually high gill raker count
(35) and a low lateral line scale count (67)
(McAllister, pers. comm.), which are both outside
the range given for this species by McPhail and
Lindsey (1970).

Food Habits: Of 345 stomachs of humpback whitefish
(149-562 mm in length) caught in gill nets, 79 per-
cent were empty. Major food items consumed were
molluscs (including pelecypods and gastropods),
corixids, chironomids and dytiscids (Fig. 85). Hump-
back whitefish from Squanga Lake, Yukon had similar
feeding habits (McPhail and Lindsey 1970). 1In
stomachs of 42 juveniles (28-165 mm in length) caught
in seines, insect remains, chironomids, ceratopogonids,
ephemeropterans and ostracods were the major food
items (Fig. 86). Fourteen percent of these stomachs
were empty. Sixteen humpback whitefish (290-410 mm
in length) caught in delta lakes fed mainly upon
molluscs (including gastropods and pelecypeods),
trichopterans and ostracods (Table 45). 1In contrast
to the Mackenzie River system, only 25 percent of the
stomachs were empty, indicating that these lakes may
be important feeding areas for this species.
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Broad Whitefish, Coregonus nasus (Pallas)

Distribution: During 1972, broad whitefish were

to be found distributed throughout the lower Mac-
kenzie River system as far south as the Arctic Red
River (Fig. 22). They were also captured at scat-
tered locations in the upper Mackenzie River as far
south as Fort Simpson. This is a slight range ex-
tension beyond the Camsell Bend southern limit
reported by McPhail and Lindsey (1970).

Numerical Abundance: Broad whitefish generally de-
creased in catch from the north (Arctic Red River,
N = 1307) to the south (Fort Simpson, N = 0) (Table
3). 1In the Aklavik area, catch per unit effort
decreased during the May to July period, after which
it remained relatively constant until late summer
when it increased slightly (Fig. 45). In contrast,
in the Arctic Red River area, it increased steadily
throughout the summer (Fig. 46). Catch per unit
effort at Norman Wells peaked during early summer
with a subsequent decline (Fig. 47}.

Tagging Program: Tagging of broad whitefish was
almost exclusively in the Aklavik and Arctic Red River
areas where 470 and 807 fish were tagged, respec-
tively (Tables 4, 5 and 7). Of these, 74 and 219

were recaptured, respectively.

Fifteen fish released at Horseshoe Bend (Fig.
49: loc. 10) on September 13-14 were recaptured at
Arctic Red River on November 8-11, 104.6 km (65
miles) upstream. Fourteen fish recaptured near the
town of Arctic Red River had been released in July
and August at upstream locations such as Pierre
Creek (loc. 19), Thad's Creek (loc. 20), and Tree
River (loc. 21). Several other fish tagged at these
locations were recovered in the Peel River (loc. 16)
in September. Two fish had travelled as far upstream
as Fort Good Hope, 301.5 km (188 miles) within 21-26
days after their release at Arctic Red River in early
September. Nine fish released at Arctic Red River
in late October were recovered in the delta, 4-20
days later.
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Movements, Migration Routes and Timing: Distances
travelled and time between release and recovery of
tagged broad whitefish are given in Tables 9 and 10.
Broad whitefish moved upstream during late August,
as suggested in Figures 45 and 46. Field obser-
vations and tag recapture data indicated that the
run peaked during September and October. Fish were
abundant near Arctic Red River between October 16
and November 10 with peak catches occurring November
3-5. Rapid decrease in total catches after this
date coincided with a greater percentage of spent
fish per catch.

Tag returns from the delta during the first two
weeks of November indicated that the downstream
post-spawning migration began during this period.
It appeared that the Middle Channel was utilized by
the greatest portion of the broad whitefish run.
Significant numbers of fish were also found in the
Aklavik and West channels during the second week of
November.

Spawning and Nursery Areas: Back eddies of the
Mackenzie River at the mouth of the Arctic Red River
appeared to be spawning areas. Many ripe adults were
recaptured at the mouth of the Arctic Red River, with-
in a few days of tagging, indicating holding and pos-
sible spawning. Numbers of ripe and spent broad
whitefish in catches peaked after freeze-up during
late October at a water temperature of 0 C (32 F).
This is considerably later than the August spawning
run previously reposted for this species in the
Mackenzie River (Wynne-Edwards 1952). However, it
corresponds with the spawning period reported by Berg
(1948-49) for broad whitefish in Siberia. Because

of identification difficulties with whitefish fry,
nursery areas for broad and humpback whitefish are
presented in the humpback whitefish section (7.5).

Age and Growth: Ages ranged from 0-15 years (Fig.

55). Growth rates were similar for the Aklavik and
Arctic Red River areas, with fish older than 3 years
of age from the latter area showing slightly faster
growth. 1In contrast, the growth rate in the Norman
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Wells area was much slower. Growth rates in the
lower Mackenzie (Table 19) were similar to those
reported for the Kolyma River in Siberia (Berg,
1948-49) . However, growth was slightly faster than
that for the Mackenzie River given by Muth (1969).
The maximum age of 15 for the present study compared
well with that determined for the Mackenzie by Muth
(1969) , but was lower than the maximum age of 18+
from the Coppermine River where growth is much
slower.

Year class strength exhibited considerable
variation from north tc south. In the Aklavik and
Arctic Red River areas, it was estimated that age
classes 9 and 10 comprised 44.7 and 50.9 percent of
the catchable populations, respectively (Table 36).
Few fish under 4 years of age were taken in these
areas. Muth (1969) similarly took few broad white-
fish under 4 years of age in the Mackenzie and
Coppermine rivers. In contrast, in the Norman Wells
area, age classes 1-3 were dominant, but sample size
was small.

The length-frequency distribution for broad
whitefish caught in gill nets in the Aklavik area
had a major mode at 431-510 mm, while the major mode
from the Arctic Red River distribution was at 461-540
mm (Fig. 64). In contrast, in the Norman Wells area,
the major mode was 161-170 mm, but sample size was
small.

From these distributions and year class strengths,
it appears that the Norman Wells area may serve as a
nursery area, although numbers caught were small.
Broad whitefish caught in seines ranged from 21-150
rmm (Table 41) .

Length-weight relationships exhibited no consis-
tent differences between males and females (Fig. 73
and Table 42). Similarly, Muth (1969) found no
significant sexual difference in the length-weight
relationships for broad whitefish from the Mackenzie
River. Ponderal indices were similar for all areas
ranging from 3.15 to 3.27. These were similar to the
3.41 found by Muth (1969) for the Mackenzie River.
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Food Habits: Of 325 stomachs of broad whitefish
(155-639 mm in length) caught in gill nets in the
Mackenzie River system, 87 percent were empty.

Major food items were molluscs (including gastropods
and pelecypods), corixids, trichopterans and chir-
onomids (Fig. 84). These feeding habits are similar
to those described for Siberian broad whitefish by
Nikolsky (1961). In the stomachs of 13 juvenile
broad whitefish (38-147 mm) caught in seines in the
Mackenzie River system, insect remains including
dipterans and corixids were the major food items
(Fig. 83). Thirty-eight percent of these stomachs
were empty. Stomachs of 27 broad whitefish (156-
520 mm in length) from delta lakes contained pre-
dominant food items similar to those sampled from
the river (Table 45); however, the percentage of
empty stomachs (41 percent) was much lower than in
the river, indicating that the lakes may be important
feeding areas. Nikolsgky (1961) found that broad
whitefish usually fed in lakes connected with river
channels in Siberia.




33

Round Whitefish, Prosopium cylindraceum (Pallas)

Distribution: During 1972, round whitefish were
found throughout the Mackenzie system (Fig. 23).
The range reported during 1971 by Hatfield et al.
(1972) was extended into the Norman Wells and delta
areas.

Numerical Abundance: Abundance of this species in
catches was low for all areas of the Mackenzie
River, with maximum numbers in the Aklavik and
Norman Wells catches (N = 23 at both bases) (Table
3). This low abundance in catches may be explained
by their preference for swift currents in clear head-
water regions (Kennedy 1949). Such areas were not
extensively sampled. Catch per unit effort for the
Aklavik area could not be plotted because of small
sample size. In the Norman Wells area, round white-
fish were not caught until late August, after which
catch per unit effort remained constant (Fig. 47).
In the Fort Simpson area, this species was first
caught during late June, after which catch per unit
effort remained relatively constant (Fig. 48).

Tagging Program: Only 19 round whitefish were tagged

in the entire Mackenzie system, of which three were
recaptured (Tables 4, 6, 7 and 8).

Migration Routes and Timing: Insufficient data were
collected to determine movements or migration routes.

Spawning and Nursery Areas: No spawning or nursery
areas were located for round whitefish.

Age and Growth: Ages of round whitefish ranged from
0-15 years (Table 20). Sample sizes were too small

to enable comparison of growth rates between different
areas of the Mackenzie River system. Growth rates

for the Mackenzie system were comparable to those re-
ported for Great Slave Lake {Rawson 1951), but were
much faster than those for the Ungava Bay area

(Mackay and Power 1968).
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Minimum age at maturity was 8 years, slightly
higher than the 6-7 reported for Great Slave Lake
(Kennedy 1949). Round whitefish caught in gill
nets ranged from 151-436 mm, while those caught in
seines ranged from 31-60 mm {Table 41l). Ponderal
indices ranged from 2.25 in the Fort Simpson area
to 3.27 in the Norman Wells area, but sample sizes
were small (Table 42).

Food Habits: Stomachs of 20 round whitefish (163-
432 mm in length) caught in gill nets contained pre-
dominantly insect remains (including dipterans,
plecopterans and trichopterans) and plant material
{(Table 43). Similarly, benthic insects were reported
to be the major food of this species in Siberian
rivers (Nikolsky 1961). Thirteen round whitefisgh
{30-137 mm in length) caught in seines contained
mainly insect remains (including dipterans, ephe-
meropterans, plecopterans and trichopterans)

Table 44}).
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Mountain Whitefish, Prosopium williamsoni (Girard)

Distribution: Mountain whitefish were recorded in
the Norman Wells and Fort Simpson areas (Fig. 24).
This is a significant extension of the northern
distribution range from the Stikine and upper Liard
rivers, determined by McPhail and Lindsey (1970).
It is suspected that the mountain whitefish entered
the Mackenzie River by way of the Liard drainage.

Numerical Abundance: No adults were caught in the
Norman Wells area. However, single juveniles were
caught in seines at the mouths of Oscar and Canyon
Creeks and Brackett River. Three juveniles were
caught in Big Smith Creek. A total of 75 adults and
four juveniles were caught in the Fort Simpson area.

Tagging Program: Seventeen mountain whitefish were
tagged in the Fort Simpson area (Table 8). One of
these was recaptured 22 days later 31 km (19 miles)
downstream from point of release (Table 13).

Migration Routes and Timing: Insufficient data were
collected to determine movements or migration routes.

Spawning and Nursery Areas: A small spawning run

of mountain whitefish occurred in the Rabbitskin
River (Fig. 16) from September 12 - October 4

(Jessop et al, 1973), and it is suspected that spawn-
ing occurred in Jean-Marie Creek. NO nursery areas
were found. Suspected nursery areas were the mouths
of Rabbitskin River, Jean-Marie Creek, Martin River
(Fig. 16) and back eddies in the Mackenzie River.

Age and Growth: Mountain whitefish caught in gill
nets ranged in age from 4-16 years (Table 21) with a
mean age of 8.3 years. Of the fish aged, the minimum
age of maturity was 4 years for both females and
males. The growth rate is similar to that found for
mountain whitefish in Cultus Lake, Ghost River reser-
voir and Hoback River (McHugh 1941). The growth

rate in Phelps Lake, Wyoming (Hagen 1956) is
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considerably slower than that found for mountain
whitefish in the Mackenzie River system.

Mountain whitefish caught in gill nets ranged
in length from 200-460 mm. The length distribution
of fish caught in seines is given in Table 41.

Food Habits: The stomachs of eight mountain white-
fish (318-446 mm in length) caught in gill nets
contained predominantly trichopteran and plecop-
teran remains, perlodids and phryganeids (Table 43) .
The stomach contents of six mountain whitefish (36-
90 mm in length) caught in seines were predominantly
chironomids, simulids and baetids (Table 44).
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Arctic Cisco, Coregonus autumnalis (Pallas)

Distribution: During 1971 and 1972, Arctic cisco
were found throughout the lower Mackenzie River
system, as far south as Fort Simpson (Fig. 25).
This is a slight range extension over that reported
by McPhail and Lindsey (1970), who reported it only
as far south as Camsell Bend.

Numerical Abundance: During 1972 Arctic cisco de-
creased in catch abundance from the north (Zklavik,
N = 2599) to the south (Fort Simpson, N = 0) (Table
3). Catch per unit effort in the Aklavik area
gradually decreased from a maximum in late May to
a minimum at the termination of index sampling in
early September (Fig. 45). In contrast, in the
Arctic Red River and Norman Wells areas, it in-
creased from zero in late May to a maximum in mid-
summer (Figs. 46 and 47), after which it decreased
until the termination of index sampling.

Tagging Program: Tagging was concentrated in the
Aklavik and Arctic Red River areas where 1664 and
501 cisco were tagged, respectively (Tables 4, 5, 6
and 7). Of these, 74 and eight were recaptured,
respectively.

Almost all Arctic cisco tag returns in the
Aklavik area came from local people fishing in the
immediate vicinity of the release site (Fig. 49;
loc. 7). Two fish, released in mid-August in the
Peel River below Fort McPherson, were recaptured
near Aklavik, 30-50 days later.

Of fish tagged in the first week of August at
Arctic Red River (loc. 17}, two were caught at
Bklavik after two to three months, while a third was
recaptured at the mouth of the Peel River after only
a few days.

Migration Routes and Timing: Distances travelled
and time between release and recovery of tagged cisco
are shown in Tables 9, 10, 11 and 12. While catch
per unit effort of cisco in the Aklavik area was
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decreasing during early summer, in the Arctic Red
River and Norman Wells areas catch per unit effort
increased from zero in late May to a maximum in
early August (Figs. 45, 46 and 47). This indicated
an upstream movement of Arctic cisco during the
summer. Significant numbers of ripe Arctic cisco
appeared in Norman Wells on August 2 on their way
to suspected spawning grounds in the Great Bear
River and its tributaries. In the Peel River, an
upstream run peaked during August at the mouth and
during September at a location 72 km (45 miles) up-
stream.

Post-spawning runs down the Arctic Red River,
Peel River and Peel Channel occurred between October
6 and 26. Fish at this time were spent and notice-
ably emaciated.

Spawning and Nursery Areas: No spawning areas were
located. Suspected spawning areas were tributaries
of the Arctic Red, Peel (Fig. 14), Mountain and Great
Bear (Fig. 15), rivers. Large numbers of mature
cisco ascended these rivers during July and August.
In Siberia, spawning occurred over gravel in clear
tributaries of major rivers during late summer and
early autumn (Berg 1948-49). A downstream migration
of spent cisco was noted in the Peel Channel at
aklavik (Fig. 14) during early October, similar to
that described by Wynne-Edwards (1952) for the
Mackenzie River. Some spent cisco were caught at
the mouth of the Arctic Red River during this period.

Because of identification difficulties with cisco
fry, nursery areas for both Arctic and least cisco
are combined. Major nursery areas ‘included Peel
Channel at Aklavik, Mackenzie River at Point Separa-
tion, Peel River and tributaries including Frog
Creek, Stony Creek, Satah River and seven unnamed
streams (Fig. 14; loc. 1-7), Vermilion Creek (Fig.
15) and Spence River (Fig. 16).

Age and Growth: Ages ranged from 0-11 years. Growth
rates for the Aklavik and Arctic Red areas were al-
most identical (Fig. 56), while cisco from the Norman
Wells area appeared to grow faster at ages 6-8 years
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and slower at ages 9-11 years than those from the

two northern areas. However, only eight cisco were
aged in year classes 9-11 for the Norman Wells area.
Growth of Arctic cisco in the Mackenzie River system
(Table 22) is considerably slower than that reported
for the Yenesei River, Siberia (Berg 1948-49}. Mini-
mum age at maturity in the current study was 7 years
which is slightly higher than the 5 years reported

for Siberian cisco (Berg 1948-49). The dominant age
classes in all areas were 7 and 8, which comprised

an estimated 81.3, 91.7 and 71.1 percent of the
catchable populations in the Aklavik, Arctic Red

River and Norman Wells areas, respectively (Table 37).
Dominant age groups among upstream migrants in the
Yenesei River were 5+ and 6+ (Berg 1948-49). Few

fish in age classes 2-6 were captured in the Mackenzie
River system. Similarly, in the Kolyma River, Siberia,
no young or sexually immature cisco are ever found
except young-of-the-year migrating downstream (Berg
1948-49) .

Length-frequency distributions for Arctic cisco
caught in gill nets in the Aklavik, Arctic Red River
and Norman Wells area had gimilar major modes at 361-
400 mm (Fig. 61l). Arctic cisco caught in seines
ranged from 21-100 mm in length (Table 41)}.

Female cisco had higher ponderal indices than
males in the Arctic Red River and Norman Wells areas
(Fig. 74 and Table 42). One would expect this due to
the large size of the ovaries compared to the testes
in mature cisco. However, in the Aklavik area, the
opposite was true.

Food Habits: Of 271 stomachs of Arctic cisco (191-
434 mm in length) examined, 97 percent were empty.

In those stomachs containing food, corixids, plecop-
terans, fish eggs and fish remains were the major

food items (Fig. 87). McPhail and Lindsey (1970) re-
ported that adult cisco feed mainly on crustaceans

and small fishes. Of 23 stomachs of juvenile cisco
(32-85 mm in length) examined, 17.4 percent were

empty. The others contained predominantly chironomids,
cladocerans, ephemeropterans and ostracods (Fig. 87).
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Least Cisco, Coregonus sardinella (Valenciennes)

Distribution: Least cisco were distributed through-
out the Mackenzie system as far south as the Spence
River (Fig. 26), which is a slight extension of the
Fort Simpson southern limit reported by McPhail and
Lindsey (1970). During 1972, its range was eXxtended
into the Norman Wells and Fort Simpson areas where
it was not found in 1971 by Hatfield et al. (1972},

Numerical Abundance: Least cisco were mogt abundant
in the Aklavik and Arctic Red River areas where 533
and 755 were caught, respectively (Table 3). In the
Aklavik and Arctic Red River areas, catch per unit
effort remained relatively constant until late Aug-
ust when it increased significantly as the spawning
run began (Figs. 45 and 46). In the Norman Wells
area, catch per unit effort peaked during late June,
but sample size was small, as it was in Fort Simpson
where no trends were evident (Figs. 47 and 48).

Tagging Program: Tagging of this species was

conducted almost exclusgively in the Aklavik, Arctic
Red River and Fort McPherson areas where 81, 336 and
18 cisco were tagged respectively (Tables 4, 5, 6, 7
and 8). O0f these, only 1l least cisco were
recaptured. Most of these returns were recovered
close to the release peoint, within a day by domestic
fishermen. Two of the fish tagged in the Peel River
during September were recaptured downstream. One of
these was caught in the Husky Channel (Fig. 49; loc.
13), the day after its release near Eight Mile Creek
(loc. 18).

Migration Routes and Timing: Distances travelled

and time between release and recovery of tagged least
cisco are shown in Tables 9 and 11. 1In the Aklavik
area, catches increased during the last two weeks of
August (Fig. 45) when an upstream migration occurred
through the delta. Catches began to increase in late
August at Arctic Red River (Fig. 46), and peaked

around October 15. The sporadic nature of catches
suggested that this species may travel in large schools,
Suspected migration routes include the Mackenzie and
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Peel rivers. However only small numbers of least
cisco appeared in the Peel River domestic catch,
probably due to the use of gill nets no smaller than
8.9 em (3.5 inches). No information was obtained
this year on the downstream movements of least cisco.

Spawning and Nursery Areas: No spawning areas were
located. Runs of ripe fish were noted in the Peel
and Husky channels, Peel and Mackenzie rivers (Fig.
14) during late September and early October at water
temperatures of 1-1.5 C (34-35 F). 1In Alaska, spawn-
ing was observed in swift, clear water over gravel
with some sand at 0-2 C (32-36 F) (Alt, pers. comm.
1971). 1In Siberia, least cisco spawned under the ice,
over sand and gravel in the lower reaches of rivers
(Berg 1948-49).

Because of identification difficulties with cisco
fry, nursery areas for both Arctic and least cisco
are presented in the Arctic cisco section (7.9).

Age and Growth: Ages ranged from 0-12 years (Fig.
57) . Growth appeared to be considerably faster in

the Aklavik area than in the Arctic Red River area.
Growth rates for the Mackenzie River system (Table

23) were considerably slower than those reported for
the Lena River, Siberia (Berg 1948-49), but compared
favourably with those of Alaskan ciscoes (Cohen 1954}).
Minimum age at maturity for the Mackenzie River system
is generally 5 years which is similar to the 5-6 years
reported for the Kolyma River (Berg 1948-49). Year
classes 6-8 were dominant in the Aklavik and Arctic
Red River areas, where they comprised an estimated
69.8 and 68.7 percent of the catchable populations,
respectively (Table 38). Sample sizes in the Norman
Wells and Fort Simpson areas were too small to specu-
late upon yvear class strengths. Few fish under 4
vears of age were caught, except in the Aklavik area.

Length-frequency distributions for least cisco
caught in gill nets in the Aklavik and Arctic Red
River areas had major modes at 271-280 mm (Fig. 65).
Sample sizes in the Norman Wells and Fort Simpson
areas were too small to show distinct modes. Least
cisco caught in seines ranged from 21-100 mm in length
(Table 41).
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ponderal indices were considerably higher for
females than for males in all areas except Norman
Wells where sample size was small (Fig. 75 and
Table 42). One would expect this as the ovaries
are very large compared to the testes in mature
cisco.

Food Habits: Of 343 stomachs of least cisco (154-
391 mm in length) caught in gill nets in the
Mackenzie River system, 80 percent were empty.
Major food items included ostracods, corixids,
dipterans, coleopterans, amphipods and mysids (Fig.
88). Very few stomachs containing food were found
during the spawning run, which is in accord with
findings in Siberia that adults do not feed at this

time (Berg 1948-49). He reported that amphipods and
copepods were the main food of cisco in the Gulf of
Yenesei, Siberia. 1In stomachs of 20 juvenile least

cisco (26-68 mm in length) caught in seines in the
Mackenzie River system, copepods, ostracods and
chironomids were the major foed items (Fig. 89).

Ten percent of these stomachs were empty. Stomachs
of 13 least cisco (171-308 mm in length) from delta
lakes contained mainly corixids and ostracods (Table
45). The percentage of empty stomachs (46 percent)
was much lower than in the river, indicating that
these lakes may be important feeding areas for this
species.
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Lake Cisco, Coregonus artedii (LeSueur)

Distribution: The range of the lake cisco was
extended from Great Bear Lake (McPhail and Lindsey
1970) to Pierre Creek (Fig. 27). A single specimen
was taken in the Liard system at Manner's Creek.

Numerical Abundance: Ten lake cisco were caught in
the Norman Wells area and 19 in the Fort Simpson
area (Table 3). No concentrations of this species
were found in either area.

Tagging Program: Two lake cisco were tagged in the
Norman Wells area and four in the Fort Simpson area.
There were no recaptures.

Migration Routes and Timing: Insufficient data were
collected to determine movements or migration routes.
adult lake cisco were generally found at the mouths
of tributaries.

Spawning and Nursery Areas: No spawning or nursery
areas were found. Spawning usually occurs in the fall
over sandy or gravel shallows (McPhail and Lindsey

1970).

Age and Growth: In the Norman Wells area, lake cisco
caught in gill nets ranged in age from 4-9 years
(Table 24); whereas, in the Fort Simpson area the
maximum age was 6 years. The minimum age of maturity
could not be determined. However, 3 and 4 year old
fish had moderate gonadal development.

Lake cisco caught in gill nets in the Norman Wells
area ranged from 171-420 mm, while those from Fort
Simpson ranged from 161-330 mm. The length distri-
bution of lake cisco caught in seines is presented
in Table 41.

Food Habits: The stomach contents of eight lake cisco

146-415 mm) contained predominantly fish remains (Table
43). This is in contrast to data collected by Hatfield
et al. {1972} where insects dominated in occurrence and
by volume.
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Bering Cisco, Coregonus laurettae (Bean)

Distribution: Three juvenile ciscoes, taken from
a lake in the Willow River drainage (Fig. 3), were
keyed out, using gill raker counts, to Bering
cisco. The specimens were sent to the National
Museum in Ottawa: however, their small size and
the difficulty of counting scales, pyloric caeca
and vertebrae made it impossible to obtain a
positive identification.

No further data were obtained for this species.
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Northern Pike, Esox lucius (Linnaeus)

Distribution: Northern pike were found through-
out the Mackenzie River system from Great Slave
Lake to the Mackenzie delta (Fig. 28).

Numerical Abundance: The catch per unit of effort
(Figs. 45, 46 and 48) indicates that the abundance
of northern pike is similar in the Aklavik, Arctic
Red River and Fort Simpson study areas. However,
northern pike made up 45 percent of the total catch
at Fort Simpson but only 15 and 10 percent of the
total catch at Aklavik and Arctic Red River res-
pectively (Table 3).

The catches of northern pike do not necessarily
reflect the relative abundance of this species. A
greater selection for pike occurred since gill net
sets were restricted to pike habitats (back eddies
and tributary mouths) .

Tagging Program: Fourteen percent of the total number
of fish tagged in Aklavik study area were northern
pike (Table 4). Six percent of these were recaptured.
Four of the 32 pike recaptured more than 1 day after
release were caught greater than 14 km (9 miles) from
point of release (Table 9).

The numbers of pike tagged and recaptured for the
Arctic Red River, Fort McPherson and Norman Wells
study areas are presented in Tables 5, 6 and 7. The
majority of recaptures occurred within 14 km of the
point of release (Tables 10, 11 and 12). Northern
pike, which comprised almost half of the fish tagged
and released in the Fort Simpson area (Table 8},
were found at 48 of 57 tagging locations. Sixteen
percent of the tagged pike were recaptured.

The population of catchable pike in the main
stem of the Mackenzie River in the Fort Simpson area
was estimated to range from 4,500-5,200 in 1972. 1In
other study areas, tag returns were not sufficient
to estimate population sizes.
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Migration Routes and Timing: In the Aklavik,
Arctic Red River and Norman Wells study areas,

tag returns indicated only minor movements of
pike during the summer. In the delta region, pike
apparently moved out of many shallow delta lakes
and creeks between mid-August and freeze-up in
September. These pike appeared to concentrate at
creek mouths. This resulted in an increase in the
catch per unit effort (Fig. 45).

Analysis of tag returns from individual tagging
locations in the Fort Simpson area revealed that
after spawning, pike dispersed to two general types
of locations. The first type consisted of large
weedy back eddies and mouths of tributaries which
had a high abundance of forage fish. Included in
this type were Roundup Creek, Blue Fish Creek,
Rabbitskin River and Spence River (Fig. 5). Tag
returns indicated that pike in these areas usually
remained within close proximity to the release
point throughout the summer. Spence River had the
most significant returns of any location (22 of 68
released pike). Twenty of these were recaptured
within a mile of the release point between one and
55 days later. The second general location type
consisted of small back eddies or river mouths
where released pike were captured considerable dis-
tances away. An example was Manners Creek where
five of 10 released fish were recaptured. Of these
five, four fish were recaptured 31-93 km (19-58
miles) away, between 7 and 106 days later.

Similar to the Aklavik area, there was an in-
crease in the catch per unit of effort of pike
(Fig. 48) in the Fort Simpson area in September,
suggesting a movement to overwintering areas. 1In
March, 1973, five northern pike were caught in a
gill net set at the confluence of the Rabbitskin
and Mackenzie rivers indicating a possible over-
wintering area. One of the pike was a recapture
which was tagged at that location in October, 1972.
No pike were caught in a similar set at the mouth
of the Liard River.

Spawning and Nursery Areas: Known spawning areas
included Travaillant Lake (Fig. 1: loc. 18),
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Rabbitskin River, Jean-Marie Creek and Trout Lake
(Fig. 16). 1In both Travaillant and Trout lakes,
large numbers of ripe and spent pike were observed
in the lake shallows. Suspected spawning areas
were Rengleng River, Swan Creek, Rabbit Hay River,
Rat Creek and an unnamed stream (Fig. 14; loc. 11),
Stick Creek (Fig. 15), Trail River, Martin River,
Harris River, Blue Fish Creek and the Mackenzie
River in the vicinity of Fort Simpson. Tributary
mouths and lake shallows with flooded vegetation
were the most important spawning areas in the cur-
rent study. Threinen et al. (1966) and Hassler
(1970) indicated that flooded vegetation was one of
the spawning reguirements of this species. Hassler
also suggested that if this condition was not met,
the reproductive success would be low.

Spawning occurred after ice breakup from late
May in the southern Mackenzie valley to early July
in the northern valley. Water temperatures during
the spawning period ranged from 7-16 C (45-61 F).
In contrast, Wisconsin pike spawned during breakup
at a water temperature of 4 C (39 F) (Threinen et
al. 1966).

Major nursery areas for pike were the junction
of: Taylor and Aklavik channels (Fig. 14), Trail
River, Harris River, Rabbitskin River, Spence River,
Trout River and one unnamed stream (Fig. 16; loc. 7).
The mouths of tributaries and large back eddies of
the Mackenzie River also appeared to be significant
nursery areas. 1In the Rabbitskin River, the first
pike fry (34 mm) was caught on June 22. 'The above
nursery areas were utilized during July, August and
September.

Age and Growth: Northern pike ranged in age from
0-19 years (Table 25). The growth rate for pike
from the Fort Simpson area was slightly faster than
for pike from the Norman Wells, Arctic Red River and
Aklavik areas (Fig. 58). The growth rates were not
significantly different from the growth rates deter-
mined by Hatfield et al. (1972). While the growth
rate of pike from the present study was greater than
that for pike from Great Slave Lake, Lake Athabasca,
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Great Bear Lake, Lesser Slave Lake and Waskesgiu
Lake, it was considerably slower than that of pike
from Lake Mendota (Miller and Kennedy 1948}. One-
vear-old pike were found to attain a maximum length
of 136 mm (5.4 inches) in the Mackenzie system.
This is larger than the 10 cm (4 inches) reported
by McPhail and Lindsey (1970). Minimum age at
maturity was 3 years for males and 4 years for fe-
males. There appeared to be very little difference
between pike from the four study areas in minimum
age at maturity. In Great Bear Lake, males mature
at 5 years of age and the females at 6 years (Miller
and Kennedy 1948).

Seventy-one percent of pike caught in the
Aklavik area and 73 percent caught in the Arctic
Red River area were 5-8 years of age (Table 39).
In the Norman Wells area 73 percent were 6-8 years
of age; whereas, 73 percent were 5-7 years of age in
the Fort Simpson area.

Length-frequency distributions for northern pike
from the Aklavik, Arctic Red River and Fort Simpson
study areas had major modes at the 571-600 mm, 511-
540 mm and 421-45]1 mm length intervals, respectively
(Fig. 66). There was no major mode for the Norman
Wells area. It appears, from the length-frequency
distributions, that pike in the northern Mackenzie
River obtain a larger size than those in the Mac-
kenzie River near Fort Simpson. Length-frequency
distributions of pike caught in seines are shown in
Table 41.

There was only a slight difference in the length-
weight relationships of male and female pike within
each study area (Fig. 76). A breakdown of the
length-weight relationships by maturity is given in
Table 42.

Food Habits: Stomachs of 281 northern pike (205-1070
mm in length) caught in gill nets contained predom-
inantly whitefish, longnose suckers and northern pike
(Fig. 92). Other species of fish and a number of
species of aquatic insects were fed on to a lesser de-
gree. Thirty-two pike (31-209 mm in length) which were
caught in seines were primarily insectivorous (Fig. 91).
However cisco, lake chub, longnose suckers and white-
fish were found in some stomachs.
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Yellow Walleye, Stizostedion vitreum vitreum (Mitchill)

Distribution: Distribution of yellow walleye during
1972 was similar to that established during 1971
{Fig. 29). The scarcity of walleye in the delta con-
firmed that this species is distributed throughout
most of the Mackenzie River, as far north as the
Arctic Red River area (McPhail and Lindsey 1970).

Numerical Abundance: Only one walleye was found in
the Mackenzie delta near Aklavik and two were taken
in the Peel River (Table 3). Proceeding south, the
catch of walleye increased to 29 in Arctic Red River,
121 in Norman Wells and 109 in Fort Simpson. The
total catch by all bases in 1972 accounted for only
1.07 percent of all fish taken.

Index gill net catches of walleye during the
season differed at each base. There was no definite
seasonal variation in catch per unit of effort in
Norman Wells (Fig. 47) during most of the season:
however, it declined in late September. 1In Fort
Simpson, peak catches of walleye were in late June,
after which they declined gradually during the rest
of the season {(Fig. 48). 1In Arctic Red River, the
best catches occurred only in late summer (July 17-
August 13) (Fig. 46).

Tagging Program: A total of 83 walleye were tagged
by all bases in 1972, again indicating their re-
latively small numbers in the Mackenzie River. Four
fish were recaptured. Tag returns were too few to
provide a clear picture of walleye movement (Tables
5, 7 and 8).

Migration Routes and Timing: Distances travelled
and time between release and recovery of tagged
walleye are given in Tables 10, 12 and 13. During
summer, some adult walleye appear to remain in Oscar
Creek (Figure 50), where two recaptures showed no
net movement within three days in July. One walleye,
tagged at the mouth of Swan Creek (Fig. 49) was re-
captured at the mouth of the Sainville River, a
tributary of the Arctic Red River, 70.0 km (43.5
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miles) from its site of release 51 days previously,
thereby showing that the range of movement may be
extensive.

In the Rabbitskin River near Fort Simpson (Fig.
51), yellow walleye moved at random among sampling
locations within the river; almost all recaptures
were found within 1.6 km (1 mile) of the point of
release, while one fish moved to a point 29.8 km
(18.5 miles) away in the Spence River (Jessop et al.
1973). Fish were absent in Oscar Creek by late
August when water levels were lowest just prior to
freeze-up. Hatfield et al. (1972) had reported
that the decline in walleye catches was closely
connected with the period of rapid decline in tri-
butary water levels.

Spawning and Nursery Areas: Island River and Jean-
Marie Creek (Fig. 1) were known spawning areas.
Suspected spawning areas included Rengleng River,
Pierre Creek (Fig. 14), Oscar Creek, Stewart Creek,
Vermilion Creek, Slater River, Little Bear River,
one unnamed stream (Fig. 15; loec. 2), Trail River,
Roundup Creek, Martin River, Harris River, Rabbit-
skin River, Spence River and Trout River (Fig. 16).

Major nursery areas included Tsintu River
(Fig. 1), Mackenzie River at Norman Wells, Vermilion
Creek, Slater River, Little Bear River, one unnamed
stream (Fig. 15; loc. 2), Trail River, Harris River,
Spence River, Jean-Marie Creek (Fig. 16) and Trout
Lake (Fig. 1).

Spawning in the Island River and Jean-Marie
Creek occurred after ice breakup during late May
at water temperatures of 7-8 C (45-46 F). 1In Lac
la Ronge, Saskatchewan, walleye spawned after break-
up at water temperatures of 7.7-10 C (45-50 F)
(Rawson 1957). Similarly, Wisconsin walleye spawned
after breakup at water temperatures of 8.9-10 C
(48-50 F) (Niemuth et al. 1959). In Lake Simcoe,
Ontario, walleye began to spawn in the Talbot River
when the water reached 7-9 C (45-48 F) and continued
until the water approached 15.5 C (60 F) (MacCrimmon
and Skobe 1970}.
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Age and Growth: The age-length relationship for
yellow walleye from the Fort Simpson area was
almost identical to that from Norman Wells (Fig.
59). Walleye showed rapid growth during their
first, second and third years. The average fork
length of 8 year old fish (359.8 mm) from 1971
(Hatfield et al. 1972) was greater than the median
determined for 8 year old walleye from 1972 (337.0
mm) (Table 26).

McPhail and Lindsey (1970) reported that the
fork length of 5 year old walleye measured 480 mm
in Iowa, 410 mm in Cree Lake, Saskatchewan, and 200
mm in Great Slave Lake. The median fork length for
nine fish of this age in the Fort Simpson and Norman
Wells areas was 28l mm.

Age classes 5-8 comprised 62.9 percent of the
catchable population of walleye in Fort Simpson,
with age class seven constituting 18.9 percent
(Table 40). Seventy percent of the population was
composed of 4-7 year old fish in Norman Wells, where
the 6 year old class made up 20.4 percent of the
population. Dominant age classes at Arctic Red River
were 2, 8, and 5 (19.2, 15.8, and 13.8 percent, res-
pectively) and were likely influenced by the small
sample size.

No modal fork length interval was evident in the
length-frequency distribution for walleye caught in
Arctic Red River (Fig. 67). Walleye in Norman Wells
ranged between 100-440 mm in length and showed two
major modes at 181-190 mm and 231-240 mm. Fort
Simpson fish ranged from 141-550 mm in length; the
greatest numbers sampled were in the 321-330 mm fork
length interval. Walleye from seine hauls in Arctic
Red River and Norman Wells varied in size from 21-60
mm (Table 41). 1In Fort Simpson, walleye from seine
catches ranged from 11-100 mm in length.

Length-weight relationships for yellow walleye
in Arctic Red River, Norman Wells and Fort Simpson
are shown in Figure 77 and Table 42. The ponderal
indices among bases showed a similar pattern to that
found during 1971. The most robust fish occurred in
Arctic Red River (b = 3.527), followed by Fort
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Simpson (b = 3.431) and Norman Wells (B = 2.631).
Females grew faster than males in weight relative
to length, especially in Fort Simpson. This com-
parison was based almost exclusively on immature
fish.

Food Habits: Both adult and juvenile walleye feed
on fish, the preferred species depending on the local
and seasonal availability. In 1972, 94 stomachs,
taken from walleye (117-513 mm in length) caught in
gill nets, were examined. Forty-four percent of the
stomachs were empty. Unidentified fish remains
occupied 79.7 percent of the total volume of contents
(Fig. 93). Identifiable fish remains included long-
nose sucker, northern pike and white sucker. Aquatic
insects were found in trace amounts.

Fish remains were also the most frequently occur-
ring food item in walleye (22-171 mm in length) from
seine catches (Fig. 93). Longnose suckers were
found in 10.4 percent of the stomachs. Aquatic in-
sects constituted the remainder of the diet, with
plecopterans and chironomids being the dominant items.

In 1971, coregonids and spoonhead sculpins were
also found in the diet of adult walleye, while small
coregonids and cyprinids were included in the diet
of juvenile fish (Hatfield et al. 1972).
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Burbot, Lota lota (Linnaeus)

Distribution: There was no significant change in
1972 from the wide distribution of burbot reported
in 1971. Field crews based in Aklavik found this
species at almost all sampling sites in the
Mackenzie delta (Fig. 30).

Numerical Abundance: Burbot catches in index gill
netting showed seasonal changes in Fort Simpson
with peaks in June and September (Fig. 48). The
fall increase coincided with the reappearance of
burbot in creek mouths after their disappearance
from these areas in the summer. 1In Arctic Red
River, burbot were common in the spring but no in-
crease in catches occurred in the fall (Fig. 46).
Burbot were not evident in the spring at Aklavik
or Norman Wells and catches showed little fluc-
tuation throughout the rest o¢f the season. Al-
though index catches declined during the fall in
Norman Wells (Fig. 47), the tagging crew found
burbot at creek mouths, especially at Stewart
Creek during the fall movement of Arctic grayling
out of that tributary stream. Similarly, large
numbers of burbot in the delta had congregated at
specific stream or creek mouths in late fall, after
index sampling had ceased. This latter phenomenon
explains the large number of burbot caught in
Aklavik (622 fish) while only 75, 58 and 34 were
taken in Arctic Red River, Norman Wells and Fort
Simpson, respectively (Table 3).

Tagging Program: Of all the burbot tagged during
1972 (Tables, 4, 5, 6, 7 and 8), only the Aklavik
base had any significant tag returns (36 fish re-
captured from a total of 568 tagged). 1In Norman
Wells, cone out of 32 tagged burbot was recaptured.
Tagging crews at Fort Simpson, Arctic Red River
and Fort McPherson tagged only 17, 23 and 9 burbot,
respectively. One burbot tagged at Stewart Creek
mouth on August 24 was recaptured 19 days later at
the same location, supporting observations that
burbot remained in the vicinity of certain
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tributary mouths in the fall. During both 1971
and 1972, increased burbot catches were coincident
in time and place with migrations of Arctic gray-
ling, upon which burbot fed.

Tag returns provided insight into the random
pattern of burbot movements in the Mackenzie delta.
These recaptures came primarily from fish tagged at
location 8 and near location 9 (Fig. 49). Sixty- '
three percent of the returns came from fish caught
within three miles of the release point, from 4-59
days later. Six fish from the vicinity of location
9 travelled 19.3-24.1 km (12-15 miles) up or down
the Aklavik Channel. Another five fish tagged at
location 8 in early September moved in various
directions, with the furthest distance travelled
being 90.0 km (56 miles) to the junction of Peel and
Phillips Channels (Fig. 49; loc. 11) in 30 days.

Migration Routes and Timing: Distances travelled
and the time between release and recovery of tagged
burbot are shown in Tables 9 and 12.

Results of burbot tagging in the delta generally
indicated little movement from their release points
in the fall. Significant numbers were tagged in
August and September as burbot moved out of delta
lakes into creeks that are tributary to the main
delta channels, particularly at location 8 and in
the vicinity of location 9 (Fig. 49). Trap nets
at these sites confirmed reports by local natives
that burbot, as well as northern pike, moved out of
some delta lakes in the fall. Feeding burbot were
congregated at creek mouths during October and
November, thereby accounting for the high tag returns
mentioned previously. Local fishermen also report
that by late October burbot move gradually upstream
through the delta, presumably to upstream spawning
areas. This movement, however, has yet to be con-
firmed although the one recapture at the junction of
the Peel and Phillips channels suggests that this may
be the case.

Spawning and Nursery Areas: Known spawning areas in
the Mackenzie valley were Big Fish River, Tree River
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(Fig. 14) and Martin River (Fig. 16). Suspected
spawning areas included the Rengleng River (Fig.
14), Slater River, and one unnamed stream north of
Fort Simpson (Fig. 16; loc. 4). Major nursery
areas were Big Fish River, Tree River (Fig. 14),
Slater River (Fig. 15) and Jean-Marie Creck

(Fig. 16).

Burbot are known to spawn in streams or lake
shallows under ice in late winter. The known spawn-
ing areas in the Mackenzie River system are charac-
teristically clear tributary streams; however, the
actual spawning period is unknown. Burbot in
Minnesota spawned during early February at a water
temperature of 1.5 € (35 F) {(Cahn 1936}. 1In
Heming Lake, Manitoba, male burbot were ripe during
late February at a bottom temperature of 3.9 C
(39 F), while females matured later (Lawler 1963).
Chen (1968) reported that burbot in the Tanana River,
Alaska, spawned in early February:; however, the
length of the spawning period was not known. Spawn-
ing usually occurs over gravel substrate in streams
or lake shallows in 0.3-1.3 m (1.0-4.3 ft) of water
{McPhail and Lindsey 1970).

Age and Growth: Sample sizes of burbot for age deter-
mination were relatively small for the Fort Simpson

(N = 10) and Norman Wells areas (N = 14) (Table 27).
Fish from Aklavik appeared to have the fastest growth
rate compared to the other areas, while Norman Wells
fish had the slowest; Fort Simpson and Arctic Red
River burbot had intermediate growth rates.

Despite its northerly location, the high produc-
tivity in the delta and the greater variety of food
items may account for the faster growth rate of burbot
in Aklavik. The size of burbot at any age in the
Mackenzie valley appears to be greater than that for
burbot in interior Alaska (Chen 1968). Maximum age
recorded during 1972 was 15 vears, whereas during
1971 a 19 year old burbot was caught in the Arctic
Red River area. Chen (1968} reported that burbot
over 15 years of age were rare; the oldest caught in
Alaska was a female, 24 years old and 972 mm long.
Year class strength was not determined for burbot,
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The length frequency distribution for burbot
in Aklavik (Fig. 68) has modes at 270-300 mm and
690-720 mm. Arctic Red River had modal length
intervals at 270-300 mm, 720-750 mm and 540-600 mm.
The. distribution in Norman Wells and Fort Simpson
was difficult to interpret because of small sample
size. There was a conspicuous absence of inter-
mediate sized fish (330-420 mm) in the Aklavik,
Norman Wells and Arctic Red River areas. Assuming
no gill net selectivity, age classes 3-5 appear
poorly represented in the catch.

Burbot taken in seine hauls generally ranged
from 20-50 mm in length (Table 41), although larger
fish up to 220 mm were not uncommon.

Length-weight relationships showed no major
differences among Aklavik, Norman Wells and Fort
Simpson fish (Fig. 78 and Table 42). The ponderal
index for fish from the Arctic Red River area was
the highest (3.082), indicating that burbot were
generally in better condition in this area, particu-
larly the males which had a higher ponderal index
than the females. Similarly, in the Fort Simpson
area males had a higher ponderal index than females.

Food Habits: Twenty-eight percent of 65 stomachs
taken from burbot (241-956 mm in length) were empty.
At least eleven species of fish were identified
among the stomach contents (Fig. 90); in addition,
representatives of the cyprinid and coregonid fami-
lies were found. While aguatic insects made up only
8.1 percent of the total stomach content volume,
fish constituted 90.6 percent. Clemens (1951a)
found that in Lake Erie burbot, fish comprised 85.3
percent and invertebrates 14.7 percent of the total
volume of food consumed.

Feeding will vary with the availability of food
organisms and this availability may direct the
summer and fall movements of burbot. Appearance of
this species in tributary mouths in the fall was re-
lated to active feeding; for example, burbot were
observed in the vicinity of Stewart Creek in the
fall when grayling moved out of the creek. Burbot,
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ninespine stickleback and Arctic lamprey were the
most common fish in the diet (Fig. 90). Chen
(1968), observing that Alaskan burbot fed on burbot,
sculpin and lamprey, commented that burbot and
lamprey were rarely taken by burbot in other areas
of North America.

Nine of 27 burbot (21-272 mm in length) caught
in seine nets had empty stomachs. Fish remains
occurred in less than one-fifth of the stomachs,
while aguatic invertebrates were the dominant food
items (Fig. 89). The primary invertebrates found
were plecopterans, copepods and chironomids.
Copepods accounted for 63.1 percent of the total
stomach content volume. Chen {1968) observed that
plecopterans dominated the invertebrate food items
of young Alaska burbot, followed by ephemeropterans
and dipterans. 1In agreement with other studies, he
found that while the diet of young burbot is mostly
invertebrates, beginning as early as their first
year, fish appeared in their diet. Fish become more
important in the diet as the burbot grow larger.
When burbot in Lake Erie reach a length of 400-450
mm, fish replaced invertebrates as the predominant
food (Clemens 1951b).
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Flathead Chub, Platygobio gracilis (Richardson)

Distribution: Flathead chub were again found
throughout the areas sampled from Fort Simpson to
Arctic Red River (Fig. 31). They were virtually
abgent in the Mackenzie delta.

Numerical Abundance: Only one flathead chub was
caught in the delta in 1972 (Table 3). Catches in-
creased progressively southwards, where 71, 179 and
241 specimens were captured in the Arctic Red River,
Norman Wells and Fort Simpson areas, respectively.
Flathead chub constituted only 2.03 percent of the
total catch.

Flathead chubk were caught most frequently from
late June to mid-August in Norman Wells after which
catches declined (Fig. 4). Numbers peaked during
late June and early July in Fort Simpson, after
which they decreased throughout the remainder of the
season (Fig. 48). ©No fluctuation was evident in
Arctic Red River catches (Fig. 46).

Tagging Program: Only the crews in Fort Simpson
and Fort McPherson tagged flathead chub (Tables 8

and 6). There were no tag returns from the 29 fish
tagged.
Migration Routes and Timing: Information was in-

sufficient to reveal any pattern of movements or
migrations of flathead chub as the season progressed.
The peak in catch per unit effort, ,evident in Fort
Simpson (Fig. 48) in late June, was related to a
suspected spawning run detected at the mouth of the
Martin River.

Spawning and Nursery Areas: No actual spawning or
nursery areas were found. In 1971, a spawning run
of flathead chub was noted in Little Bear River
(Fig. 15). Ripe females were prevalent in Norman
Wells during early July, 1972 in the vicinity of
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Little Bear River, Slater River, Trapper Creek,
Oscar Creek, and Carcajou River. Both ripe and
spent females were found in the third week of June
in the Fort Simpson area, especially in the vicin-
ity of the Martin River (Fig. 16). McPhail and
Lindsey (1970) had reported that in the Mackenzie
River at 64°N spawning was probably in progress on
June 27. Hatfield et al. (1972a) observed that
flathead chub were ripe before and during their
periods of peak abundance and spent during their
decline.

Age and Growth: Few immature flathead chub were
captured during 1972 as was the case in 1971. Ages
determined from scales ranged from 4-13 years
(Table 28). No difference in growth rate was evi-
dent among those areas sampled, nor did the median
lengths at a given age in 1972 differ greatly from
the 1971 measurements (Hatfield et al. 1972b).
Difficulties in reading crowded annuli for older
fish invariably caused errors in age determination
of flathead chub.

The length-weight relationships for Arctic Red
River, Norman Wells and Fort Simpson fish are shown
irr Table 42. Compared to the other bases, flathead
chub in Norman Wells had the lowest ponderal index
{(b). A further breakdown of these length-weight re-
lationships on the basis of sex and maturity shows
that except for ripe males (b = 2.594) and mature
females (b = 2.074) the other sex and maturity
classes had very low values for b (-0.836 to 1.196).
Reasons for the poor condition of Norman Wells fish
are not apparent.

Flathead chub caught in gill nets ranged from
61-390 mm in length in the Norman Wells area, 101l-
300 mm in Fort Simpson, and from 161-310 mm in
Arctic Red River. Only three flathead chub (81-100
mm in length) were taken in seine hauls in Norman
Wells, while one specimen in the 131-140 mm length
interval was captured in Fort Simpson (Table 41).

Food Habits: In the stomachs of 43 flathead chub
(113-285 mm in length) from gill net catches,
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insect remains were the most frequently found
food item (45.7 percent occurrence) (Fig. 85).
Coleopterans (22.9 percent) and hymenopterans
{11.4 percent occurrence) were the most common
insects. Plant remains, in 11.4 percent of the
stomachs, constituted 32.0 percent of the total
stomach contents by volume; trichopterans and
coleopterans comprised 12.6 and 11.6 percent of
the total volume, respectively.

The stomachs of six flathead chub (87-155 mm
in length) taken in seine hauls all contained un-
identifiable food remains (Table 41).
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Lake Chub, Couesius plumbeus (Agassiz); Longnose
Dace, Rhinichthys cataractae (Valenciennes):
Northern Redbelly Dace, Chrosomus eos {(Cope);
Finescale Dace, Pfrille neogaea; Spottail Shiner,
Notropis hudsonius (Clinton); and Emerald Shiner,
Notropis atherinoides (Rafinesque).

Distribution: Lake chub were found throughout the
Mackenzie River system (Fig. 32). Longnose dace
were found in a number of tributaries from Trout
River to the delta (Fig. 33) which is a slight
northward extension of the range reported by McPhail
and Lindsey (1970). Longnose dace occupy rocky
sections of tributaries and hence were not suscep-
tible to most sampling gear used. It is possible
that the distribution and abundance is greater than
the data indicate.

Northern redbelly dace were found as far north
as the mouth of the Arctic Red River during 1972
(Fig. 34), a northward extension from that reported
during 1971 and that recorded by McPhail and Lindsey
(1970). Finescale dace was first recorded in the
Martin River during 1972 (Fig. 34).

Spottail shiners were found throughout the
Mackenzie River system as far north as the edge of
the delta (Fig. 35), an extension of the northern
limit of Fort Good Hope reported by McPhail and
Lindsey (1970). Emerald shiners were caught only in
the Fort Simpson area, as far north as the Trail
River (Fig. 36}, a slight extension of the northern
limit reported by McPhail and Lindsey (1970).

Numerical Abundance: Lake chub were very numerous
in seine catches, particularly in the Arctic Red
River and Norman Wells areas. Numbers of longnose,
redbelly and finescale dace caught in the mainstem
Mackenzie River were eight, 22 and two, respectively.
However, seine catches by the Rabbitskin River and
synoptic crews, which included upstream areas on
tributaries, contained 70 longnose dace.

Spottail shiners were most abundant in the Fort
Simpson and Arctic Red River seine catches, while
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emerald shiners were found only in the Fort Simpson
area, where they were numerous.

Tagging Program: None of these species were tagged.

Migration Routes and Timing: Insufficient data were
collected to determine migration routes for these -
species. However, in the Rabbitskin River, an out-
migration of longnose dace occurred between July 30
and September 16 (Jessop et al. 1973).

Spawning and Nursery Areas: Lake chub spawning was
observed during May in the Root and North Nahanni
rivers (Fig. 1), while nursery areas were found at
many locations in the Mackenzie River. An emerald
shiner nursery area was found in Jean-Marie Creek
(Fig. 16).

Age and Growth: No aging was done on these species.
Table 41 gives the length distributions for those
fish measured from seine catches.

Food Habits: Stomachs of 33 lake chub {(29-97 mm in
length) contained predominantly insect remains, in-
cluding plecopterans, dipterans, hymenopterans and
coleopterans (Table 44).
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Longnose Sucker, Catostomus catostomus (Forster)

Distribution: Longnose suckers were found through-
out the Mackenzie River system (Fig. 37). There
was no significant change in distribution from that
found by Hatfield et al. (1972).

Numerical Abundance: Longnose suckers increased 'in
abundance from the Aklavik area southward to Fort
Simpson (Table 3). 8ix hundred and eighty-seven
longnose suckers were caught at Fort Simpson,
representing 16 percent of the total catch. The
catch per unit effort in the Aklavik area was
relatively constant throughout the field season
(Fig. 45). Peak catch per unit effort at the Arctic
Red River and Fort Simpson study areas occurred
during spawning migrations, May 22 to June 18 (Figs.
46 and 48). At Norman Wells the greatest catch per
unit effort occurred between June 19 and July 16
(Fig. 47) during a suspected post-spawning migration.

Tagging Program: At the Aklavik, Arctic Red River,
Fort McPherson, Norman Wells and Fort Simpson study
arxeas, there were 25, 40, 9, 296 and 448 longnose
suckers tagged, respectively (Tables 4, 5, 6, 7 and
8). Of these, the only significant recaptures (12)
occurred in the Fort Simpson area (Table 8).

Migration Routes and Timing: No significant mi-
gration routes were found. Two of the eight recap-
tured longnose suckers in the Fort Simpson area
which were released for more than one day (Table 13),
suggested a possible widespread dispersal after
spawning. Similar results were obtained for longnose
suckers tagged in the Rabbitskin River (Jessop et al.
1973} .

Spawning and Nurserv Areasg: Known spawning areas
were Swan Creek, Pierre Creek, Rabbit Hay River,

Tree River, one unnamed stream (Fig. 14; loc. 10},
Three Day Lake and tributaries (Fig. 15), Trail River,
Jean-Marie Creek, Trout River (Fig. 16) and Island
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River (Fig. 1l). Suspected spawning areas included
Rengleng River, Frog Creek, Stony Creek, Cardinals
Creek, Tsital Trein Creek, Rat Creek, one unnamed
stream (Fig. 14; loc. 11), Loon River (Fig. 1),
Carcajou River, Trapper Creek, Oscar Creek, Prohi-
bition Creek, Vermilion Creek, Slater Creek, Little
Bear Riwver, Bluefish Creek, Brackett River, four un-
named streams (Fig. 15; loc. 2) and (Fig. 16; locs.
i1, 2 and 3), and Martin River.

Spawning occurred in tributaries shortly after
ice breakup, from late May in the southern Mackenzie
valley to mid-June in the northern valley, at water
temperatures of 8-16 C (46-61 F}. Similarly, suckers
from Great Slave Lake spawned from ice breakup in
May to June 15 at water temperatures less than 15 C
(59 F} (Harris 1962). Spawning generally occurs in
streams or lake shallows (McPhail and Lindsey 1970).
In the Kolyma River, Siberia, longnose suckers spawn-
ed after ice breakup in June over gravel in swift
river sections (Nikolsky 1961).

Major nursery areas included Rengleng River,
Stony Creek, Tree River (Fig. 14}, Hare Indian River,
Carcajou River, Oscar Creek, Vermilion Creek, Little
Bear River, St. Charles River (Fig. 15), Trail River,
Harris River (Fig. 16), Matou River, Blackstone River,
Grainger River (Fig. 1), Rabbitskin River, Jean-Marie
Creek, Trout River, Mackenzie River in the vicinity
of Fort Simpson, and one unnamed stream (Fig. 16;:
loc. 3).

Age and Growth: Longnose suckers ranged in age from
0-20 years (Table 30). Generally the growth rates

for the four study areas were similar. There was con-
siderable variation in the median length of a specific
age-class for longnose suckers from the four bases.
This probably resulted from the small sample sizes
and the possibility of grouping the ages of fish from
populations with different growth rates. The growth
rates for longnose sucker from the present study were
similar to that determined by Hatfield et al. (1972).

Longnose suckers caught in gill nets ranged in
length from 140-580 mm (Fig. 69). Modal length
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intervals from Arctic Red River and Fort Simpson
study areas are 411-420 mm, and 301-310 mm, res-
pectively. No major modes occurred for suckers
caught at Aklavik or Norman Wells. Generally,
suckers attained a greater length in the northern
study areas. The length-frequency of longnose
suckers caught in seines is shown in Table 41.

Length-weight relationships for Aklavik, Arctic
Red River, Norman Wells and Fort Simpson areas are
shown in Figure 79. Ponderal indices are given in
Table 42.

Food Habits: The stomach contents of seven longnose
suckers (196-416 mm) caught in gill nets were diffi-
cult to identify. Approximately 43.7 percent of the
total volume was unidentifiable (Table 43).
Pelecypods, chironomids and remains of plecopterans
and trichopterans were identified. The stomach con-
tents of 25 longnose suckers (13-99 mm) caught in
seines contained primarily ostracods, chironomids
and dipteran remains (Table 44). Rawson (1951) found
that 63 percent of the stomach content volume for
longnose suckers from Great Slave Lake consisted of
amphipods.
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wWhite Sucker, Catostomus commersoni (Lacépede)

Distribution: White suckers were found as far north
as the Ramparts River (Fig. 38). There was no ex-
tension of the range as determined by McPhail and
Lindsey (1970).

Numerical Abundance: White sucker was a minor
species and accounted for 0.08 and 1.53 percent of
the total catch in the Norman Wells and Fort Simpson
study areas, respectively (Table 3). This species
was caught throughout the study period in the Fort
Simpson area with catches peaking between June 19
and August 13 (Fig. 48).

Tagging Program: One white sucker was tagged in the
Norman Wells area (Table 7); it was recaptured 67
days later, 185 km (115 miles) downstream from point
of release (Table 12). There was no significance
attributed to this recapture. Forty-six white
suckers were tagged in the Fort Simpson area (Table
8). However, none of these were recaptured.

Migration Routes and Timing: Insufficient data were
collected to determine movements or migration routes.

Spawning and Nursery Areas: The only known spawning
area was the Rabbitskin River (Jessop et al. 1973).
Suspected spawning areas included Brackett River
(Fig. 15), Trail River, and Martin River (Fig. 16).
The Rabbitskin and Martin rivers were also nursery
areas for white suckers.

Age and Growth: Six white suckers caught in seines
in the Fort Simpson study area were aged. Three of
these (80-88 mm in length) were 1 year old and three
others (920-114 mm in length) were 2 years old. One
fish, (80 mm in length) from the Norman Wells area
was 2 years old.

White suckers caught in gill nets in the Norman
Wells and Fort Simpson areas ranged in length from
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211-220 mm and 101-520 mm, respectively. The length
frequency distribution of suckers caught in seines
is given in Table 41. There was little difference
between the length-weight relationships of male and
female white suckers from the Fort Simpson area
(Table 42).

Food Habits: Nine white sucker stomachs contained
chironomids, simulids and dipteran, plecopteran and
trichopteran remains (Table 43).
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Trout-perch, Percopsis omiscomaycus (Walbaum)

Distribution: There were no changes in the dis-
tribution of trout-perch (Fig. 39) as determined
by McPhail and Lindsey (1970).

Numerical Abundance: Trout-perch comprised a high
percentage of the seine haul catches in Aklavik,
Arctic Red River, Norman Wells and Fort Simpson.
Greatest abundance was found in deep pools and the
mouths of both clear and turbid tributaries.

Tagging Program: No trout-perch were tagged.

Migration Routes and Timing: Insufficient data were
collected to determine movements or migration routes.
Jessop et al. (1973) found an outmigration of this
species from the Rabbitskin River from July 30 to
October 14.

Spawning and Nursery Areas: The only known spawning

area was the Trail River. Trout-perch eggs were
found here on June 8. It is suspected that the
lower sections of most tributaries of the Mackenzie
River were both spawning and nursery areas. The
back eddies of the Mackenzie River were also nursery
areas.

Age and Growth: The ages of 12 trout-perch from the
Norman Wells area and one from the Fort Simpson area
ranged from 1-3 years (Table 31). Table 41 gives

the length distribution of those trout-perch measured.

Food Habits: The stomach contents of 30 trout-perch
(26-920 mm in length) contained predominantly
chironomids, dipteran and plecopteran remains (Table
44) . :
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Arctic Lamprey, Lampetra japonica (Martens)

Distribution: Arctic lamprey were found throughout
the Mackenzie system from the Rabbitskin River to
the delta (Fig. 40). Most specimens were taken

from tributaries of the Mackenzie River. Ammocoetes
were occasionally found in the stomachs of northern
pike and inconnu.

Numerical Abundance: Insufficient data were collect-
ed to determine numerical abundance.

Tagging Program: No Arctic lamprey were tagged.

Migration Routes and Timing: Insufficient data were
collected to determine migration routes. Obser-
vations on the lamprey of the Naknek River system
of southeast Alaska indicated that most Arctic lam-
prey in this system completed their life cycle in
freshwater, while only a few migrated to sea (Heard
1266). It was not determined whether or not the
Arctic lamprey in the Mackenzie River system are
anadromous. Nine metamorphosed ammocoetes were
caught in drift nets approximately 9.7 km (6 miles)
upstream in the Martin River (Fig. 51). 1In a
winter study of the Martin River during 1972-73,
recently metamorphosed lamprey migrated to the
Mackenzie River under the ice during November and
December {(unpublished data).

Spawning and Nursery Areas: It is suspected that
Arctic lamprey spawn in most tributaries of the
Mackenzie River. Heard (1966) observed spawning
between May 28 and July 2 at water temperatures
from 12-15 C (54-59 F). Ammocoetes were caught in
a number of tributaries by seining sections of the
stream which had a muddy substrate.

Age and Growth: Ages were not determined for
Arctic lamprey. Ammocoetes ranged in length from
31-150 mm (Table 41).
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Food Habits: Stomach contents were not examined.
However, in the delta area, lamprey scars were
found on a large number of Arctic char and, to a
lesser degree, on humpback and broad whitefish and
inconnu. Fresh scars were also found on several
Arctic cisco and inconnu in the Norman Wells area.
It is suspected that the Arctic cisco and inconnu
had migrated from the delta region and were pro-
bably parasitized before entering the main stem
Mackenzie River. Fresh scars were also observed
on several longnose suckers in the Norman Wells and
Fort Simpson study areas.
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Brook Stickleback, Culaea inconstans (Kirtland)
and Ninespine Stickleback, Pungitius pungitius
({Linnaeus)

Distribution: Brook sticklebacks were captured

at scattered locations throughout the Mackenzie
River gystem (Fig. 41). During 1972, their range
was extended into the Norman Wells and Fort

Simpson areas. The northward limit of their range
was extended from the south shore of Great Slave
Lake (McPhail and Lindsey 1970) to Arctic Red River.

Ninespine sticklebacks were distributed through-
out the Mackenzie River system (Fig. 41). During
1972, specimens were captured in the Fort Simpson
area where they were not recorded during 1971 by
Hatfield et al. (1972).

Numerical Abundance: Four brook sticklebacks were
captured in the Mackenzie River system. Ninespine
sticklebacks were most abundant in seine catches
from the delta.

Tagging Program: No sticklebacks were tagged.

Migration Routes and Timing: Insufficient data
were collected to determine movements or migration
routes for these species. Movements of ninespine
sticklebacks into small tributaries of the Rat River
for spawning during late August were reported by
Jessop et al. (1973).

Spawning and Nursery Areas: No spawning or nursery
areas of brook sticklebacks were located. Ninespine
sticklebacks were observed spawning in a small tri-
butary of the Rat River on August 24 at a water
temperature of 14 C (Jessop et al. 1973). Although
there was no vegetation, roots, sticks and leaves
provided coverts for spawning fish.

Age and Growth: No aging was done on sticklebacks.
Table 41 gives the length distributions of brook
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and ninespine sticklebacks measured from seine
catches.

Food Habits: No stomachs of broock sticklebacks
were examined. Stomachs of 20 ninespine stickle-
backs (25-53 mm in length) contained predominantly
insect remains, dipterans and ostracods (Table 44).
Similarly, McPhail and Lindsey (1970) reported
that ninespine sticklebacks feed mainly on insect
larvae, small crustaceans, ostracods and molluscs.
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Slimy Sculpin, Cottus cognatus (Richardson) and
Spoonhead Sculpin, Cottus ricei (Nelson)

Distribution: Both slimy and spoonhead sculpins
were found throughout the Mackenzie River system
(Figs. 43 and 42). Slimy sculpins had not been
previously reported in the main stem Mackenzie
River (McPhail and Lindsey 1970).

Numerical Abundance: Slimy sculpins were most
abundant in seine catches from the upper Mackenzie
River system, particularly in the Norman Wells area.
Spoonhead sculpins were most abundant in seine
catches from the lower Mackenzie River system, par-
ticularly in the Arctic Red River area.

Tagging Program: No sculpins were tagged.

Migration Routes and Timing: Insufficient data were
collected to determine movements or migration routes
of these species.

Spawning and Nursery Areas: The only nursery area
and suspected spawning area for sculpins was at the
mouth of St. Charles Creek (Fig. 15), where fry
were numerous.

Age and Growth: Thirty-nine slimy sculpins (28-64
mm in length) from the Martin River were aged at
1-3 years from otoliths. Table 41 gives the length
distributions of slimy and spoonhead sculpins mea-
sured from seine catches.

Food Habits: Stomachs of 14 slimy sculpins (28-81

mm in length) contained mainly ostracods, plecop-
terans and trichopterans (Table 44). Stomachs of
11 spoonhead sculpins (20-55 mm in length) contained
insect remains including chironomids and plecopterans
{Table 44).
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Boreal Smelt, Osmerus eperlanus (Linnaeus) and
Pond Smelt, Hypomesus olidus (Pallas)

Digtribution: Boreal smelt were found only in the
lower Mackenzie River as far south as 40 miles up-
stream from Arctic Red River (Fig. 44), a slight
extension of the range shown in McPhail and Lindsey
(1970) . Pond smelt were similarly found only in
the lower Mackenzie River as far south as Norman
Wells (Fig. 44}).

Numerical Abundance: Boreal smelt were only captured
in the Aklavik and Arctic Red River areas where one
and 37 were caught in gill nets, respectively (Table
3). Pond smelt were most abundant in seine catches
from the delta.

Tagging Program: No smelt were tagged.

Migration Routes and Timing: Although no tagging
was done, catches of boreal smelt in the Arctic Red
River area indicated that it migrated up the Mac-
kenzie River just after breakup on a spawning mi-
gration. After mid-June, no adults were caught in
the Mackenzie River system since they probably had
returned to the sea. Insufficient data were
collected to determine migration routes for pond
smelt.

Spawning and Nursery Areas: No spawning areas of
boreal smelt were located, although some ripe and
spent smelt were caught at the mouth of the Arctic
Red River in early June. The only other suspected
spawning area was an unnamed stream (Fig. 14; loc.
10) 4just south of Arctic Red River. Single fry
specimens were caught at the mouth of Thad’'s Creek
(Fig. 14) and an unnamed stream (Fig. 14; loc. 11}
in the Arctic Red River area. This probably in-
dicates that the young drop down to sea during their
first summer as postulated by McPhail and Lindsey
{1970) . No spawning or nursery areas of pond smelt
were located.
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Age and Growth: Ages of boreal smelt ranged from
6-8 years in the Arctic Red River area (Table 32).
211 these fish were ripe or spent. In contrast,
in the Yenesei River, Siberia, smelt first spawn
at 3-4 years of age (McPhail and Lindsey 1970).
Growth rates for smelt from the Mackenzie River
were faster than those reported for Siberian smelt
(Nikolsky 1961). Boreal smelt caught in gill nets
ranged from 245-383 mm in length and those caught
in seines ranged from 41-50 mm (Table 41)}.

The ponderal index was considerably higher for
female boreal smelt than for males (Table 42). This
is probably because of the large size of the ovaries
compared to the testes of mature smelt. No aging
was done on pond smelt caught in seines, which ranged
from 21-60 mm in length (Table 41).

Food Habits: Stomachs of 10 boreal smelt (260-294
mm in length) were all empty (Table 43) which indi-
cates a cessation of feeding during the spawning run.
During their feeding period at sea, adults are re-
ported to feed primarily on pelagic crustaceans
(Nikolsky 1961).

. Stomachs of 11 juvenile pond smelt (30-61 mm in
length) contained predominantly chironomids, copepods
and cladocerans (Table 44). Similarly, McPhail and
Lindsey {(1970) reported that they are pelagic and
feed mainly on zooplankton.
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Goldeye, Hiodon alosoides (Rafinesque)

Distribution: Goldeye were found in the Arctic
Red River, Norman Wells and Fort Simpson study
areas (Fig. 36). This is an extension of the
northern limit of their range, Fort Norman, as
determined by McPhail and Lindsey (1970).

Numerical Abundance: In the present study (1972)
one goldeye was caught at Fort Norman in the Norman
Wells area and 44 in the Fort Simpson area (Table
3), primarily at the mouths of the Martin and Liard
rivers. In the Fort Simpson area peak catch per
unit effort occurred July l7-August 13 (Fig. 48).

Tagging Program: Seven goldeye were tagged in the
Fort Simpson area; there were no recaptures.

Migration Routes and Timing: Insufficient data were
collected to determine movements or migration routes.

Spawning and Nursery Areas: No spawning or nursery
areas were found. Goldeye usually spawn in May or
June over a fine substrate in pools, turbid rivers
or in lakes and ponds which form back waters of such
rivers (Kennedy and Sprules 1967).

Age and Growth: Twenty-four goldeye from Fort
Simpson area ranged in age from 2-8 years (Table
29) . The growth rate was considerably slower than
that found for goldeye from North Saskatchewan River
(Paterson 1966) and from Lake Winnipegosis, Saskat-
chewan Delta, Lake Claire and Sandy Lake (Kennedy
and Sprules 1967). The goldeye caught in the Fort
Simpson area ranged in length from 141-250 mm.

Food Habitg: The stomach contents of 15 goldeye
(165-255 mm in length) were found to contain pre-
dominantly trichopteran, coleopteran and other
insect remains (Table 43}.




77

8. CONCLUSIONS

8.1 Distribution

Distribution ranges, reported by McPhail and
Lindsey (1970), were extended southward for broad
whitefish, Arctic cisco, least cisco and boreal
smelt, and northward for mountain whitefish, lake
cisco, longnose dace, northern redbelly dace, spot-
tail shiner, emerald shiner, brook stickleback,
slimy sculpin and goldeye.

However, some of the apparent distribution gaps
are due to the limited sampling which occurred in
areas between the base camps. Headwater areas of
most tributaries were not sampled intensively and
may harbour different species. Gear limitations,
such as the use of gill nets only in back eddies,
may have resulted in the omission of species not
found in these habitats.

8.2 Numerical Abundance

At the Aklavik base, 79.18 percent of the catch
consisted of Arctic cisco, northern pike, humpback
whitefish, broad whitefish and Arctic char.

At the Arctic Red River base, 78.31 percent of
the catch consisted of humpback whitefish, broad
whitefish, Arctic cisco, least cisco and northern
pike.

At the Fort McPherson base, 72.84 percent of the
catch consisted of Arctic cisco, broad whitefish, least
cisco and longnose sucker.

At the Norman Wells base, 72.73 percent of the
catch consisted of Arctic grayling, northern pike and
longnose sucker.

At the Fort Simpson base, 75.45 percent of the
catch consisted of northern pike, longnose sucker and
humpback whitefish.
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As mentioned previously, numerical abundance may
have been affected by gear selectivity; for example,
selectivity for species inhabiting back eddies where
gill nets were most commonly set.

Tagging Program

A total of 11,712 fish were tagged during 1972 by
Fisheries Service in the Mackenzie River valley. The
major species tagged were Arctic cisco (19.6 percent),
northern pike (15.4 percent), Arctic grayling (14.2
percent), humpback whitefish (13.4 percent) and burbot
(5.5 percent). Eleven other species constituted the
remaining 14 percent of fish tagged (Table 4, 5, 6,

7 and 8).

There were several factors that could have in-
fluenced the success of the tagging program in terms
of detecting the range of movements of fish. Several
coregonid species, such as Arctic cisco, inconnu and
least cisco, appeared sensitive to handling and post-
release mortality would reduce the percentage of
significant tag returns. Tag losses from tagged fish,
increased susceptibility to predators and the non-return
of tags or information by fishermen also minimizes the
success of any recapture information analysis. The
movement of tagged fish populations into areas that
were not sampled extensively, especially in the reaches
between bases, would allow some aspects of their move-
ment or migration destinations to remain unknown.

The tagging program in 1972 however, was generally
successful. An average of 10.8 percent of tagged
fish were recaptured, the success being high for
several major species such that valuable information
on their movements, routes and times could be descri-
bed (see 8.4).

Any population estimates from tag return data are
made with the assumption that many factors modifying
the population size and distribution over a given time
period are minimal; these factors include mortality,
predation, emigration, immigration and a change in
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catchability. In as large a system as the Mackenzie
River, all these factors invariably became involved.
Consequently, estimates were made only in those cases
where tag returns were sufficient, total catch data
were available, and where conditions existed so that
the spatial and temporal separateness of a specific
population or unigue group of fish could be identified.

In any attempt to estimate accurately the popula-
tion of fish in a specific area, there exists the
additional possibility that the data used were
collected in a biased manner. The bias in the tagging
program described was one of gear and fish size
selectivity. Gill nets and trap nets were used to
catch fish large enough to be tagged. Consequently,
population estimates were made for “catchable size"
Arctic grayling in the Swan Creek-Swan Lake area,
Arctic char in Big Fish River and the northern pike in
the Fort Simpson study area.

Migration Routes and Timing

Northern pike, longnose suckers, yellow walleye
and Arctic grayling migrate up suitable streams to
spawn immediately after ice breakup (late May to
early June). While Arctic grayling may remain in a
kake-stream system during the summer, post-spawning
adults in some areas immediately migrate to the main
stem of the Mackenzie in late June as was apparent
with the Three-Day Lake grayling near Norman Wells.
This same population appear to reside in the Great
Bear River during the summer and possibly overwinter
there as well. Summer resident adult and juvenile
grayling move out of some small tributaries during
the fall, to their overwintering areas.

Arctic char enter the delta by August. The
spawning population of Big Fish River reach the
river mouth by mid-August and move upstream to
spawning grounds during September and October. The
Rat River char spawning population proceed through
the West, Peel and Husky channels during August and
September.

Between mid-August and early October, major up-
stream spawning migrations of inconnu, humpback
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whitefish, broad whitefish and least cisco occur
through the delta channels. These species proceed

to spawning areas in the Peel River, Arctic Red River
and cother upstream tributaries of the Mackenzie River.
Arctic cisco movements start as early as late July
and, like inconnu, some fish may migrate as far up-
stream as Norman Wells, approximately 700 km (435
miles) up the Mackenzie River. Post-spawning migra-
tions towards the delta occur in Octcober and November.
Such migrationsg of fish past ideal fishing areas are
well known to domestic fishermen sc that the locality
and intensity of domestic fishing in the fall vary
accordingly.

Spawning and Nursery Areas

Arctic grayling, yellow walleye, northern pike and
longnose sucker spawn shortly after spring breakup on
tributary streams (mid-May to mid-June). Inconnu,
humpback whitefish, broad whitefish, Arctic cisco,
least cisco and Arctic char have spawning periods
ranging from early September to early November.

The general breakup pattern of the Mackenzie River
system is such that spring spawning activities can
be expected to begin and end approximately two weeks
earlier in southern reaches of the system than in
the north. Conversely, the fall spawning cycle in
the north is generally about two weeks ahead of that
to the south.

Clear tributaries are the most important spawning
and nursery areas for yellow walleye, Arctic grayling,
Arctiec char, and burbot. Spawning and nursery areas
of whitefish, cisco, longnose sucker and northern pike
range from clear to turbid. Tributary mouths and large
back eddies of the Mackenzie River also appear to be
significant nursery areas.

In several instances, juveniles were noted in
streams not listed as spawning and nursery areas. It
ig not meant here to subordinate the importance of
these streams to the resource. Rather, it is a list
of known streams in which substantial numbers of fish
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were found throughout the field season or where num-
bers far exceeded those of other systems in the area
at the time of sampling. Spawning and nursery areas
described are limited primarily to those within base
camp areas, where regular sampling occurred. In
areas between bases, limited sampling by the synoptic
crew enabled identification of only a few of the many
potential spawning and nursery areas.

Age and Growth

There appeared to be no consistent difference
in growth rates from north to south in the Mackenzie
vValley. However, northern pike, walleye, burbot and
boreal smelt from the Mackenzie system appeared to
have faster growth rates than other populations from
similar latitudes, while growth rates of Arctic and
least cisco appeared to be slower than those of
Siberian cisco. Humpback, broad, round and mountain
whitefish, inconnu and Arctic grayling generally had
similar lengths at a given age to those reported in
other northern studies. However, average lengths
obtained in the current study are subject to certain
sampling errors. Mean lengths obtained for younger
fish may be slightly higher than that of the actual
stream population due to gear selectivity. Fish
used for aging purposes were collected throughout
the growing season. Thus, in a particular age group,
one fish could have no growth, whereas another could
have a full season's growth. This possibility
resulted in a larger length range and larger standard
deviation than present in the stream population.
Other errors and variations may be attributed to
counting false annuli, sex difference, year class
strength and the movement of fish from areas having
diverse growth rates.

Catches of humpback and broad whitefish and
inconnu from the upper Mackenzie River system
(Norman Wells and Fort Simpson areas) consisted of
small-size individuals, while larger fish predomi-
nated in catches from the lower Mackenzie system
(Aklavik and Arctic Red River areas). This could
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indicate that the upper Mackenzie River has local
populations, or serves as a nursery area for these
species.

Several species, including northern pike and

longnose sucker, attained greater maximum lengths
in the lower {(northern) Mackenzie River.

Food Habits

Feeding habits were generally similar to those
described in 1971 (Hatfield et al., 1972). Most of
the anadromous species, such as Arctic char, inconnu,
Arctic cisco, least cisco and boreal smelt, ceased
feeding during their spawning run. Of the other major
species, humpback and broad whitefish fed predomi-
nantly upon benthic corganisms, while northern pike,
vellow walleye and burbot were mainly piscivorous
and Arxrctic grayling were insectivorous.

Capture of fish by gill nets imposes certain
limitations on stomach content interpretation. Fish
often remained in the net for several hours during
which digestion of stomach contents continued. Re-
gurgitation, as a result of stress, may have occurred.
Fish with piscivorous feeding habits, such as pike,
sometimes fed upon fish caught in gill nets before
becoming entangled themselves. The stomach contents
of such fish would not reflect normal food habits.
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FUTURE AREAS OF STUDY

Results from the initial two years of study of
Mackenzie River fish resources have provided suffi-
cient base estimates for most of the biclogical
parameters being studied. This includes the species
composition for most of the river systems studied
as well as the age class composition, length-weight
relationships, food habits, age-growth characteristics,
and sex ratios of the more abundant species. Base-
line data on fish contamination levels were obtained
in 1971. Major knowledge gaps still existing include
migration routes and times, locations of spawning
grounds, spawhing characteristics, and life history
details for uncommon species and the juvenile stages
of abundant ones.

During the spring of 1973, weirs were constructed
across two tributaries of the Mackenzie as an aid in
conducting detailed life history studies of the
species present. It is expected that emphasis will
be placed on this and the tagging portions of the
program until its completion in 1974-75. Additional
studies planned include sample collection programs
for the eastern delta and some major tributaries and
a winter study to locate, describe and sample fish
overwintering areas.
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Fig. 2. The Mackenzie River delta-
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Fig. 8. Retrieving a gill net from a tributary
of the Mackenzie River.

Fig. 9. Seining a tributary of the Mackenzie
River.
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Fig. 10. A trap net, used to capture live fish
for tagging.

Pig. 11. Applying a numbered tag to an inconnu
from the Mackenzie River.
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Fig. 12. Drying a domestic catch of whitefish

Eigs 13 Apparatus for sectioning fins in age
determination.
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13. TABLES

Table 1. Alphabetical list of common names and associated
generic names for Mackenzie valley fish species.

Arctic char - Salvelinus alpinus (Linnaeus)

Arctic cisco - Coregonus autumnalis (Pallas)

Arctic grayling - Thymallus arcticus (Pallas)

Arctic lamprey - Lampetra Jjaponica (Martens)

Bering cisco - Coregonus laurettae (Bean)

Boreal smelt - Osmerus eperlanus (Linnaeus)

Broad whitefish - Coregonus nasus (Pallas)

Brook stickleback - Culaea inconstans (Kirtland)
Burbot - Lota lota (Linnaeus)

Chum salmon - Oncorhynchus keta (Walbaum)

Dolly Varden - Salvelinus malma (Walbaum)

Emerald shiner - Notropis atherinoides (Rafinesque)
Finescale dace - Pfrille neogaea (Cope)

Flathead chub - Platygobio gracilis (Richardson)
Goldeye - Hiodon aloscides (Rafinesque)

Humpback whitefish - Coregonus clupeaformis (Mitchill)
Inconnu - Stenodus leucichthys nelma (Pallas)

Lake chub - Couesius plumbeus (Agassiz)

Lake cisco - Coregonus artedii {LeSueur)

Lake trout - Salvelinus namaycush (Walbaum)

Least cisco - Coregonus sardinella (Valenciennes)
Longnose dace - Rhinichthys cataractae (Valenciennes)
Longnose sucker - Catostomus catostomus (Forster)
Mountain whitefish -~ Prosopium williamgoni (Girard)
Ninespine stickleback - Pungitius pungitius {Linnaeus)
Northern pike - Esox lucius (Linnaeus)

Northern redbelly dace - Chrosomus eos (Cope)

Pond smelt - Hypomesus olidus (Pallas)

Round whitefish - Prosopium cylindraceum (Pallas)
Slimy sculpin - Cottus cognatus (Richardson)
Spoonhead sculpin - Cottus ricei (Nelson)

Spottail shiner - Notropis hudsonius {(Clinton)
Trout-perch - Percopsis omiscomaycus (Walbaum)

White sucker - Catostomus commersoni (Lacepede)
Yellow walleye — Stizostedion vitreum vitreum (Mitchill)
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Table 2. Size groups from which five stomach samples
per 2 week interval were collected.
Species Size Group {mm)

Arctic ecisco
Arctic grayling
Broad whitefish
Inconnu

Least cisco
Northern pike
Yellow walleye
Flathead chub
Longnose sucker

White sucker

0-100

0-100

0-100

0-100

0-100

0~-100

0-100

100-300
100-200
100-200
100-400
100-200
100-400
100-200
Small Subsample
Small Subsample

Small Subsample

300

200

200

400

200

400

200

plus
plus
plus
plus
plus
plus

plus
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Table 4. Summary of all tag releases and recaptures by species
for the Aklavik base in 1972,

Per Cent of

Number Total Number Number Per Cent

Species Tagged Tagged Recaptured Recaptured
Arctic char 578 11.6 256 44 .3
Axrctic cisco 1664 33.3 74 4.4
Arctic grayling 43 0.9 23 53.5
Broad whitefigh 470 9.4 74 15.7
Burbot 568 11.4 36 6.3
Humpback whitefish 616 12.3 63 10.2
Inconnu 233 4.7 14 6.0
Least cisco 8l 1.6 8 9.9
Longnose sucker 25 0.5 0 0
Northern pike 714 14.3 44 6.2
Round whitefish 10 0.2 3 30.0
Yellow walleye 1 0.02 0 0

Total 5003 1¢60.0 . 595 11.°
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Table 5. Summary of all tag releases and recaptures by species

for the Arctic Red River base in 1972.

Per cent of

Number Total Number Number Per cent
Species Tagged Tagged Recaptured Recaptured
Arctic cisco 501 15.2 8 1.6
Arctic grayling 394 11.9 15 3.8
Broad whitefish 807 24.4 219 27.1
Burbot 23 0.7 0 0.0
Humpback whitefish 823 24.9 63 7.7
Inconnu 127 3.8 26 20.5
Least cisco 336 10.2 1 0.3
Longnose sucker 40 1.2 2 5.0
Northern pike 251 7.6 14 5.6
Yellow walleye 5 0.2 1 20.0
Total 3307 100 349 10.6
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Table 6. Summary of all tag releases and recaptures by species
for the Fort McPherson base in 1972.

Per cent of

Number Total Kumber Number Per cent

Species Tagged Tagged Recaptured Recaptured
Arctic cisco 56 56.6 4 7.1
Burbot 9 9.1 0 0
Inconnu 2 2.0 1 50.0
Least cisco 18 18.2 2 11.1
Longnose sucker 9 9.1 0 0
Northern pike 2 2.0 0 0
Round whitefish 1l 1.0 0 0
Flathead chub 2 2.0 0 0

Total 99 100.0 7 7.1
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Table 7. Summary of all tag releases and recaptures by species
for the Norman Wells base in 1972.

Per cent of

Number Total Number Number Per cent

Species Tagged Tagged Recaptured Recaptured
Arctic cisco 70 3.9 2 2.9
Arctic grayling 1130 64.1 23 2.0
Broad whitefish 1 J.1 1 100.0
Burbot 32 1.8 1 3.1
Humpback whitefish 35 1.9 1 2.9
Lake cisco 2 g.1 0 0]
Least cisco 1 0.1 0 0
Inconnu 24 1.4 0 0
Longnose sucker 296 16.8 5 1.7
Northern pike 130 7.4 17 13.1
Round whitefish 6 0.3 0 0
White sucker 1 0.1 1 100.0
Yellow walleye 31 1.8 2 6.5
Whitefish 3 0.2 0 0

Total 1762 100.0 53 3.0
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Table 8. Summary of all tag releases and recaptures by species
for the Fort Simpson base in 1972.

Per cent of

Number Total Number Number Per cent

Species Tagged Tagged Recaptured Recaptured
Arctic grayling 101 6.6 2 2.0
Burbot 17 1.1 0 0
Goldeye 7 0.5 0 0
Humpback whitefish 97 6.3 6 6.2
Inconnu 15 0.9 0 0
Least cisco 1 0.1 0 0
Longnose sucker 448 29.1 12 2.7
Northern pike 71.2 46.2 140 19.7
Round whitefish 2 0.1 0 0
White sucker 46 2.9 0 0
Yellow walleye 46 2.9 1 2.2
Flathead chub 27 1.8 0 0
Lake chub 1 0.1 0 0
Mountain whitefish 17 1.1 1 5.9
Cisco 4 0.3 0 0

Total 1541 100 162 10.5
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Table 9. Range of distance travelled from point of release and elapsed
time between release and recovery for fish tagged by the Aklavik

crew.
Species Distance
0-14 km 15-49 km 50-79 km 80 km
(0-9 miles) {10=-30 miles) (31-50 miles) ( 50 miles)
Number Days Number Davys Number Davs Number Davs
Arctic char 127 2-63 1 6 2 5-~14 74 34-88
Arctic cisco 19 2-22
Arctic grayling 23 5-47
Broad whitefish 29 2-35 6 4-63 6 14-70 18 23-63
Burbot 28 4-62 6 5-54 1 56
Humpback
whitefish 40 2-32 2 4-73 2 53-62 3 9-41
Inconnu 7 3-17 1 78
Least c¢isco 4 3-7
Northern pike 28 2-114 2 16-23 1 22 1 15

Round whitefish 1 2
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Table 10. Range of distance travelled from point of release and elapsed
time between release and recovery for fish tagged by the Arctic

Red River crew.

Species Distance
0-14 km 15-49 km 50-79 km 80 km
(0=9 miles) {10-30 miles) (31-50 miles) ( 50 miles)
Number Davys Number Days Number Days Number Days
Arctic cisco 1 4 3 22-99
Arctic grayling 2 73 5 29-102
Broad whitefish 145 2-90 19 0-98 4 15-79 13 4-26
Humpback
whitefish 34 2-73 3 i4-43 2 34-83 11 4-95
Inconnu G 6-51 3 5-61 5 9~94 12 8-45
Longnose sucker 1 13
Northern pike 4 2-22 1 84 1 34

Yellow walleye 1 51
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Table 1ll. Range of distance travelled from point of release and elapsed

time between release and recovery for fish tagged by the Fort
McPherson crew.

Species Distance
0-14 km 15-49 km 50-79 km 80 km
(0-9 miles) {10-30 miles) (31-50 miles) ( 50 miles)

Number Davys Number Days Number Davs Number Days

Arctic cisco 2 34-50
Inconnu 1 3]

Least cisco 1 6 1 1
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Table 12. Range of distance travelled from point of release and elapsed
time between release and recovery for fish tagged by the Norman
Wells crew.

Species

Arctic grayling
Arctiec eisco
Burbot

Humpback
whitefish

Longnose sucker
Northern pike
White sucker

Yellow walleye

Distance

0-14 km 15-49 km 50-79 km 80 km
(0-9 miles) (10-30 miles) (31-50 miles) { 50 miles)
Number Days Number Davs Number Days Number Days

8 2-9 4 9-27 3 18-60
1 30
1 19
1 7
1 7
7 1-68
1 67
2 3
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Table 13. Range of distance travelled from point of release and elapsed
time between release and recovery for fish tagged by the Fort
Simpson crew.

Species Distance
0-14 km 15-49 km 50-79 km 80 km
(0-9 miles) (10-30 miles) (31-50 miles) ( 50 miles)

Number Davs Number Davs Number Days Number Days

Arctic grayling 1 6
Humpback
whitefish 2 1-52 2 37-49
Longnose sucker 6 1457 1 7 1 3
Northern pike 86 1-89 22 2-106 5 28-136 1 7
Yellow walleye 1 21
Mountain

whitefish 1 22
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Table 33. Age-class strength (percent) of Arctic grayling
caught in gill nets. Mackenzie River, 1972.

Age Aklavik  Arctic Red River Norman Wells  Fort Simpson
0 - 0.53 0.20 0.36
1 - 0.53 1.09 7.89
2 - 1.26 3.86 22.68
3 - 5.99 5.55 26.80
4 - 7.88 33.66 37.11
5 - 22.06 37.62 4,12
6 -— 42.02 12.38 1.03
7 -— 15.75 4.95 _
8 -- 3.46 0.40 -
9 - 0.53 0.30 --
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Table 34. Age-class strength (percent) of inconnu caught
in gill nets. Mackenzie River, 1972.

Age  Aklavik Arctic Red River  Norman Wells Fort Simpson

1 - 2.60 6.32 8.79
2 4.29 1.56 6.84 6.59
3 ( 4.68 25.79 16.48

(4.51
4 ( ( 20.00 14.29
(7.80
5 ( ( 9.47 32.97
(13.54
6 ( 5.20 7.37 12.09
7 ( 10.41 8.42 8.79
(13.54
8 ( ( 1.05 -
(
9 7.34 (34.34 1.05 -
(
10 ( ( 3.16 -
(22.01
11 ( ( 4.21 —_—
(22.37

12 14.67 ( 4.21 —_

13 12.98 7.28 2.11 _

14 4.18 3.75 - -

15 2.93 - —_ -
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Table 35. Age-class strength (percent) of humpback whitefish
caught in gill nets. Mackenzie River, 1972.

Age Aklavik Arctic Red Riwver Norman Wells Fort Simpson

0 0.30 1.12 4.58 6.80
1 0.40 2.25 3.83 7.77
2 1.28 2.25 5.13 1l.65
3 3.16 1.57 10.02 18.45
4 5.92 1.12 10.06 8.74
5 7.90 0.90 16.70 11.65
6 11.85 4.49 11.87 9.71
7 13.81 5.62 3.50 8.74
8 19.74 5.62 3.36 4.85
9 15.79 16.85 4,08 2.91
10 13.81 47.17 4.04 1.46
11 4.35 9.43 3.71 0.97
12 1.19 1.01 3.16 1.07
13 0.40 0.45 -- 1.36
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Table 36. BAge-class strength (percent) of broad whitefish
caught in gill nets. Mackenzie River, 1972.

Age Aklavik Arctic Red River Norman Wells Fort Simpson

1 1.95 1.08 33.17 -
2 2.92 2.25 38.19 -
3 3.54 1.37 18.09 -
4 3.54 0.98 5.53 -—
5 21.24 3.13 5.03 -
6 8.85 4.41 —_ —_
7 4.42 10.77 - _—
8 4.42 18.12 - -
9 26.55 ( — —

(50.93

10 18.14 ( - _

11 3.54 3.43 - -

12 0.27 2.55 —_— _—

13 0.62 0.98 - -
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Table 37. Age-class strength (percent) of Arctic cisco
caught in gill nets. Mackenzie River, 1972.

Age Aklavik Arctic Red River Norman Wells Fort Simpson

0 —— - _ -
1 _— — - -
2 - - —_ -
3 — - - ——
a - - - -
5 0.79 1.67 2.50 -
6 8.93 2.36 8.29 -
7 40.67 52.56 39.56 -
8 40.67 39.17 31.57 -—
9 8.04 3.44 11.29 -—

10 0.89 0.79 6.79 -=
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Table 38. Age-class strength (percent) of least cisco
caught in gill nets, Mackenzie River, 1972.

Age Aklavik Arctic Red River Norman Wells Fort Simpson

0 _ - —_— ——
1 —_— —— - —_
2 —_ — - -
3 _ - - —_
4 1.30 1.54 - 23.08
5 1.99 11.79 —_ 7.69
6 6.98 23.59 - 30.77
7 27.92 24.62 28.57 15.38
8 34.90 20.51 14.29 7.69
9 19.94 11.78 28.57 7.69

10 4.49 4.92 28.57 7.69

11 1.99 1.44 - —_

12 0.50 - - -
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Table 39. Age-class strength (percent) of northern pike
caught in gill nets. Mackenzie River, 1972.

Age Aklavik  Arctic Red River Norman Wells Fort Simpson

1 1.12 1.77 1.18 0.18
2 1.11 2.16 1.88 0.67
3 3.42 5.30 5.75 5.16
4 11.87 4.71 6.59 10.02
5 17.10 16.78 5.93 (
(50.07
6 23.14 18.16 33.91 (
7 22.13 27.67 29.30 22.89
8 9.05 11.78 10.08 6.51
9 4.02 7.16 1.79 2.30
10 7.04 2.75 1.79 3.21
11 - 1.08 1.06 -
12 - 0.39 0.26 -

13 -— 0.29 0.47 —-
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Table 40. Age-class strength (percent) of yellow walleye
caught in gill nets. Mackenzie River, 1972.

Age Aklavik Arctic Red River Norman Wells Fort Simpson

1 —— 2.07 4.84 -
2 -- 19.19 14.53 3.30
3 -- 9.84 8.72 6.13
4 - 11.81 13.57 4.72
5 - 13.78 19.38 16.04
6 - 7.87 20.35 13.21
7 - - 10.66 18.87
8 - 15.75 3.39 14.15
9 - -- 2.13 8.49
10 - 5.91 2.42 5.66
11 - 3.94 - 5.19
12 - 9.84 - 2.36

13 -= - - 1.89
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