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INTRODUCTION

Commercial fishing has developed as an industry in the
District of Keewatin only within the last decade. To date, the
great distances involved and the high cost of transportation have
limited exploitation to coastal waters [for anadromous Arctic char,
Saflvelinus alpinus (Linnaeus)] and a few of the larger inland lakes.

Although these inland lakes are known to possess large
stocks of whitefish, Coregonus clupeaformis (Mitchill) and lake
trout, Salvelinus namaycush (Walbaum), little is known of the
biology of specific populations and the question of how they will
respond to commercial exploitation remains unanswered.

Because of the uncertainties involved, the policy of
Fisheries and Marine Service regarding the opening of new lakes to
commercial fishing, is one of moderation. As a general rule it is
expected that fish stocks will be assessed prior to the commence-
ment of exploitation and that the catch will be monitored regularly
after a fishery has been established.

On the basis of a joint survey done in 1967, by the Depart-
ment of Fisheries and the Department of Indian Affairs and Northern
Development, it was decided that Kaminuriak Lake was capable of
supporting a commercial fishery for whitefish and lake trout and a
combined quota of 131,000 pounds (59,545 kg) of trout and whitefish
was assigned to the lake. Such a fishery was then established and
operated for the first time during the summer of 1972.

In order to obtain baseline information on the biology of
the whitefish and lake trout populations in the initial stages of
commercial exploitation, the Kaminuriak Lake commercial landings
were sampled during August, 1972 and again in August, 1973. The
data collected are summarized in this report.



DESCRIPTION OF THE STUDY AREA AND THE FISHERY

Kaminuriak Lake (62°55'N; 95°40'W) is situated in the
barren lands 115 miles (184 km) west of Rankin Inlet in the
District of Keewatin, NWT (Fig. 1). With a surface area of 212
mi2 (550 km?), it is the largest lake in the Ferguson River system.
The lake is more than 50 miles (80 km) long and is continuous with
Parker and Victory Lakes at its north and south ends respectively
(Fig. 2). The shoreline is extremely irregular with long, narrow
bays extending from the main body of the lake. The Ferguson River
enters on the west side of Kaminuriak Lake and the lake drains
south-eastward through Victory Lake and the Ferguson River into
Hudson Bay (Fig. 2).

The dominant fish species in the lake are the lake white-
fish and lake trout. Other species which have been reported
include: ciscoes, Coregonus sp.; longnose suckers, Catosfomus
catostomus (Forster); grayling, Thymallus arcticus (Pallas);
Arctic char, Salvelinus alpinus (Linnaeus) and burbot, Lota Lota
(Linnaeus).

In 1972, the commercial fishery was conducted by 8 fisher-
men while 10 men took part in 1973. The fishermen worked in pairs
from 22 foot canoes powered by outboard motors. Each canoe was
equipped with 10 gill nets, each 100 yards long. All nets were
55" (13.9 cm) stretched measure, 22 meshes deep, and constructed
of 210/6 nylon twine.

In 1972, fishing began on July 31 and for the first two
weeks the fishermen directed their activities to the mouth of the
Ferguson River in the vicinity of the fish plant (Fig. 2). Nets
were set on the bottom in water less than 10 feet (3 m) deep.

From mid-August on, the effort was extended further from the plant
into the main lake. Here too, the fishermen continued to fish the
shallow water along the shore. The nets were lifted every 24 hours
and the fish returned to the plant for dressing. They were then
packed in ice and transported by air to the cannery in Rankin Inlet.
The same general pattern was seen in 1973 (E. Ralf Pers. comm.).
Fishing ceased on September 19 in 1972 and on September 20 in 1973.

The 1972 fishery produced 33,566 pounds (15,257 kg) of
whitefish and 31,837 pounds (14,471 kg) of lake trout (round
weight). In 1973, the total commercial production from the lake
was 23,793 pounds (10,815 kg) of whitefish and 35,235 pounds
(16,016 kg) of lake trout.
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The estimated catch per unit of effort during 1972 was 22
pounds (10.0 kg) of whitefish and 21 pounds (9.5 kg) of lake trout
per net per 24 hours. 1In 1973 the catch per unit of effort was 21
pounds (9.5 kg) of whitefish and 33 pounds (15.0 kg) of trout per
net per 24 hours.



MATERIALS AND METHODS

Fish were usually brought to the plant before dressing,

thus it was possible to sample the commercial landings in round
form. A1l fish were measured (fork length * 1.0 mm) and weighed
(+ 25 g). Sex was determined by examination of the gonads. In
1972, whitefish and lake trout were assessed as to their state of
sexual maturity. A mature fish was one that was expected to spawn
that year. In 1973, fish were recorded only as male or female.
For purposes of age determination, scale samples were removed from
whitefish while otoliths were taken from lake trout and stored dry.
In 1972 the sampling period was from August 9 to August 17. During
1973, sampling occurred between August 23 and September 7.

Age determinations for whitefish were made by counting
annuli on the scales. Three or four scales from each fish were
placed between two glass slides and the year marks counted on the
image produced by a microprojector. Trout otoliths were ground
by hand on a carborundum and cleared using a 3:1 mixture of benzyl
benzoate and methyl salicylate. Growth zones were counted using a
dissecting microscope and reflected light against a black back-
ground.

Length-weight relationships for whitefish and lake trout
were described by the power equation.

]Oglow =a+b (IOQIOL)

It

weight in grams

fork length in millimeters
Y-intercept

slope of the regression line

where:

It

W
L
a
b

Condition (K) factors, often used to describe the relative
plumpness of fish, were calculated from the formula K = W x 10°/L3.

Because of the relatively small number of fish involved,
the 1972 and 1973 data were combined to provide a larger sample.

Data were analyzed using a programmable calculator (Hewlett-
Packard Model 9810-A).



RESULTS

During 1972 and 1973 biological data were collected from
222 lake whitefish (111 each year) and 363 lake trout (284 in
1972) captured by the commercial fishery. Summaries of these
data have been arranged in tabular form in the Appendices. In
the following sections the age and growth characteristics of the
whitefish and lake trout populations are described and compared
with similar data from other areas.

WHITEFISH

Length-Frequency Distribution: The percentage length-
frequency distribution for the combined 1972 and 1973 whitefish
sample is shown in Figure 3. Whitefish ranged from 490 to 667 mm
in fork length with an overall sample mean of 590 mm. Of the total
sample, 46% exceeded 600 mm. Female whitefish had a mean fork
length of 604 mm (range: 490-667 mm) while males were smaller,
having a mean length of 576 mm (range: 490-660 mm). There was
little difference in length, however, between males and females
of the same scale age.

It is interesting to note that the length range of the
sample is relatively short (177 mm). This seems to be a common
feature of the whitefish samples taken by gill nets from many
northern lakes eg. Keller Lake (Johnson 1972) and Lac la Martre
(Bond MS 1973).

By contrast, studies in other lakes have shown a given
mesh size to capture a much broader length range of fish. White-
fish captured in 54%'"' gill nets from Great Slave Lake in the 1940's
prior to the establishment of the commercial fishery had fork
lengths from 325 to 600 mm (Rawson 1951). In the past few years,
whitefish from 5%'" commercial gill nets on Great Slave Lake have
ranged from about 300 mm to about 600 mm (Bond and Turnbull MS
1973; Bond MS 1974).

Although the Kaminuriak Lake sample is small and although
there is no guarantee that it was selected in an entirely random
fashion, it seems strange that no whitefish shorter than 490 mm
were recorded. Surely the 5%'" gill nets employed in the fishery
must be capable of capturing much smaller fish. It is tempting to
postulate that when Kaminuriak Lake is tested with small mesh gill
nets it will be found that a larger percentage of the whitefish
biomass exists in the form of large fish with small fish being
poorly represented. Such a condition would be consistent with
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that found in many other unexploited northern lakes, eg. Keller,
Beaverlodge and Redrock Lakes (Johnson 1973) and Lac la Martre
(Bond MS 1973).

Age and Growth: Scale ages were determined for 215
whitefish and the percentage age-frequency distribution is seen
in Figure 4. Scale ages ranged from 13 years to 29 years with a
mean age of 18.3 years. The mean age of females was slightly
greater than that of males.

Growth curves (Figures 5 and 6) for Kaminuriak whitefish
were plotted using the data in Table 1. For purposes of
comparison growth curves from several other unexploited whitefish
populations have also been included in these figures. The curves
in figure 5 have all been plotted as fork length in mm at scale
age. Since, in some cases, the original data were not given in
this form it was necessary to convert them. | have plotted
converted data as presented by Healey (1975) who describes his
method of conversion.

In figures 5 and 6 it should be noted that the Kaminuriak
curves represent only the top part of the growth curves because
of the lack of young fish in the sample. It should also be noted
that between the ages represented in our sample there seems to
be little correlation between age and length. Although the mean
length tends to increase with age, there is a large degree of
overlap between age classes to the extent that a fish with a fork
length of 570 mm might be any age from 14 to 22 years. Neverthe-
less, these curves seem to indicate that the growth rate for
Kaminuriak Lake whitefish is intermediate between those reported
from MacEwan Lake (Kennedy 1963) and those from Munising Bay,
Lake Superior (Edsall 1960). The latter two lakes represent the
fastest and slowest growth rates respectively reported in the
literature for unexploited whitefish populations and according
to Healey (1975) these rates may be considered biological maxima
and minima for this species.

It is known that when whitefish populations are exploited,
they often respond with, among other things, an increase in
growth rate. Healey hypothesizes that the difference between
the growth rate observed for an unexploited population and the
maximal rate may provide one indication of the fishery potential
of a fish stock in that it represents the potential of the fish
to respond to exploitation by compensatory growth.

The growth rate of Kaminuriak whitefish, on the basis of
the available data, appears to be moderately high. Certainly it is
higher than that shown in Figure 5 for Great Slave Lake in its
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Growth in weight for whitefish from Kaminuriak Lake and
from several other lakes. 1 - Kaminuriak Lake (present
study); 2 - Hottah Lake (Wong and Whillans MS 1973); 3 -
Nueltin Lake (Kennedy 1963); 4 - Great Slave Lake (Kennedy
1953); 5 - Lac la Martre (Bond MS 1973); 6 - Lake Superior
(Edsall 1960); 7 - MacEwan Lake (Kennedy 1963).
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unexploited condition (Kennedy 1953). On the other hand the
mortality rate (0.54) is low by Healey's standard. This combi-
nation, according to Healey could indicate a situation with
"limited fishery potential' where harvesting should be light,

with large mesh nets and care taken to assure that the brood stock
is not reduced too much.

Length-Weight Relationship: The mathematical relationship
between length and weight for Kaminuriak Lake whitefish can be
described by the equation:

log;gW = -5.1571 + 3.1284 log; gL

Separate equations were calculated for male and female
whitefish. However, F tests showed that there was no significant
difference in slope or elevation between the two lines. Table 1
compares length-weight relationships for whitefish populations
from several different lakes in northwestern Canada.

Sex Ratio, Mortality and Maturity: The ratio of males to
females for the total sample was 1.02 males to 1.00 female. This
ratio varied among the age groups and tended to increase in favour
of females as age increased, indicating that females live longer
than males.

The total annual moFtality rate as determined by Ricker's
(1958) method was 0.54 based on ages 21-26 inclusive.

It is not possible from the data, to define the age at
which whitefish first achieve sexual maturity in Kaminuriak Lake.
The youngest fish sampled was age 13 and in 1972, virtually all
fish sampled were considered to be sexually mature, i.e., they were
expected to spawn that year.

LAKE TROUT

Length-Frequency Distribution: The percentage length-
frequency distribution for lake trout is shown in Fig. 7. These
fish had a mean fork length of 603 mm, ranging from 224 to 1005 mm.
This mean length from a 5%'" gill net is not exceptionally long when
compared with Keller Lake (617), Namaycush Lake (701) and Beaver-
lodge Lake (805) (Johnson 1973). Rawson (1951) reported a mean
length of 670 mm for Great Slave Lake lake trout captured in 5%"
gill nets.
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Unlike the situation described previously for whitefish,
the lake trout represented a large range of fork lengths and the
length-frequency distribution was characterized by a single high
mode with 73% of the sample lying between 475 and 675 mm.

Age and Growth: The ages of 332 lake trout were determined
from otoliths. The mean age for the total sample was 27.4 years
with a range of from 6 years to 62 years (Fig. 8).

Using the data in Table A-3, growth curves (Figs. 9 and
10) were plotted for Kaminuriak Lake lake trout and compared with
growth curves reported for lake trout from other lakes in the NWT
and from Mistassini Lake in Quebec. Mistassini Lake was included
since otolith ages were utilized for age determination rather than
scales as is the case in most lake trout studies.

The growth rate for Kaminuriak trout appears to be slow,
relative to the other lakes shown in Figures 9 and 10. It should
be noted, however, that the line for Hottah Lake (Fig. 9) is not
strictly comparable to the others since scales, rather than otoliths
were used for age determination. Dubois and Lagueux (1968) have
shown that, in the case of Mistassini Lake, the use of scales
grossly underestimates the age of the fish beyond age 6 if, indeed,
the otolith age represents the true age. This would have the effect
of greatly overestimating the growth rate of the population.

Length-Weight Relationship: The mathematical relationship
between length and weight for Kaminuriak Lake lake trout can be
described by the equation:

]Oglow = '5.4&78 + 3.]883 ]OgloL

Performance of F tests indicated no significant difference
in slope or elevation between the separate lines for males and
females. In Table 2, length-weight equations for lake trout for
some other lakes in northwestern Canada are compared with those
determined from trout from Kaminuriak Lake.

Sex Ratio, Mortality and Maturity: The overall sex ratio
was 1.25 males to every female. Maturity estimates, provided from
the 1972 sample, indicate that the youngest mature male was age 13
and that 32 out of 38 males (84%) between the ages of 14 and 27
years were sexually mature. The youngest mature female was 19
years old. Of 26 female trout between age 19 and 24 years, only
6 (23%) were considered to be mature. Out of 33 females between
the ages of 25 and 30 years, 22 (67%) were mature. And of 39
females between 31 and 35 years of age, 26 (67%) were sexually
mature. In Kaminuriak lLake, then, male lake trout appear to spawn
at an earlier age and more frequently than do the females.
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from several other lakes. 1 - Kaminuriak Lake (present
study); 2 - Great Bear Lake (Falk et al. MS 1974); 3 -
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When a catch curve was plotted of otolith ages versus the
logarithm of the frequency in each age class, a very irregular
plot was obtained which made it difficult to estimate the annual
mortality rate. To overcome this problem, | smoothed the descending
limbs of the catch curve by plotting a moving mean (the average of
two successive age classes). The total annual mortality rate
calculated on this basis, using Ricker's (1958) method was 0.41

using ages 34-42 inclusive.
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