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ABSTRACT

Roberge, M.M., and J.B. Dunn. 1988. Assessment and evaluation of the lake
trout sport fishery in Great Bear Lake, N.W.T., 1984-85. Can. Manuscr.
Rep. Fish. Aquat. Sci. 2008: vii + 91 p.

Data from standard creel census surveys are compared to those conducted
during the 1970's. The intensive creel census program provides information,
on a subarea basis, on the size of trout being exploited and catch per unit
effort data for each management area. Included is a comparison between the
size of trout between subareas and between those utilized for shorelunch to
those kept (reported in the standard creel census). Data from the

experimental netting program provided information on various lake trout
population parameters. Recommendations are made on an initial total allowable

harvest for lake trout by management area, future monitoring programs and
research studies.

Keywords: creel census; harvest statistics; population assessment; sport
fishing; total allowable harvest.

RESUME

Roberge, M.M., and J.B. Dunn. 1988. Assessment and evaluation of the lake
trout sport fishery in Great Bear Lake, N.W.T., 1984-85. Can. Manuscr.
Rep. Fish. Aquat. Sci. 2008: vii + 91 p.

On compare les données de relevés standard de péche sportive 3 celles
obtenues en 1970. Ce programme intensif de relevés de péche sportive fournit
de 1'information par sous-secteur sur la taille des truites capturées et par
secteur de gestion sur 1'indice de prises par unité d'effort. On y inclus une
comparaison entre sous-secteurs de la taille des truites ainsi qu'entre Tles
truites consommées sur le rivage et celles conservées (donc rapportées par le
relevé de péche sportive). Les données d'un programme de p@che expérimentale
au filet fournissent de 1'information sur différents paramétres des
populations de truites grises. On recommende des limites initiales au niveau
de captures de truites grises pour chaque secteur de gestion et des programmes
de contrdle et de recherche.

Mots-clés: relevés standard de péche sportive; é&valuation de population;
péche sportive; limite du niveau total des captures.






INTRODUCTION

Lake trout (Salvelinus namaycush) 1is one
of the more important commercial and sport fish-
es in Canada (Martin and Olver 1980)., It fis
considered to be one of the most important sport
fish species in the Northwest Territories, par-
ticularly 1in Great Bear Lake (Falk et al.
1973). Prior to 1960, Great Bear Lake contained
large stocks of unusually large-sized lake trout
(Yaremchuk 1986). During this time limited ex-
ploitation by the subsistence fishery based out
of Fort Franklin occurred (Miller 1947). Sport
lodge development occurred during the 1960's
with the establishment of five lodges scattered
within four of the five arms of the Tlake
(Figure 1). Harvest levels in the sport fishery
were not recorded until the 1970's.

The Department of Fisheries and Oceans
(DFO) conducted investigations on the status of
the lake trout sport fishery in Great Bear Lake
from 1972 to 1980, Summaries of the data col-
lected during the studies are presented in Falk
et al. (1973, 1974a, 1974b, 1975, 1982), Gillman
and Roberge (1982), and Moshenko and Gillman
(1978a, 1978b, 1983). VYaremchuk (1986) inte-
grated these data and provided interpretations
on the status of lake trout in the vicinity of
each lodge during the nine year study. As well,
this previous data was analysed for information
on the relations between exploitation level and
lake trout growth rates and maturation.

In 1984, based on the program evaluations
and recommendations made by Yaremchuk (1986),
the DFQ inftiated a two-year follow-up investi-
gation on the status on lake trout exploited by
the lodge-based sport fishery. Alternate moni-
toring methods from those used during the
1972-1980 period consisted of sampling the areas
with gill nets supported by a standard creel
census and collecting data (using lodge quides)
on all fish caught (including those fish re-
leased) by a sample of anglers from each lodge.

The Great Bear Lake Working Group recom-
mended the development of a management strategy
with the objective of maintaining a 'high qua-
lity trophy' fishery for lake trout (DFD 1985).
The Working Group recommended that part of the
strategy should be the regulation of the number
of fish harvested which may be achieved through
a variety of ?rocesses including the development
of a special license system. Information neces-
sary in the development of a license system for
the maintainence of a high quality fishery in-
cludes total allowable harvest levels for lake
trout.

This report presents the data collected
from the 1984-1985 investigations from the ex-
perimental gil11 netting, the standard creel cen-
sus, and the intensive creel census programs.
This information, along with the analysis of the
1972-1980 period (Yaremchuk 1986), is used to
evaluate the status of lake trout in the areas
utilized by the lodge-based sport fishery and
to estimate initial total allowable harvest
levels for a long-term sustainable sport fishery
for trophy lake trout.

STUDY AREA

Great Bear Lake is an extremely oligotro-
phic Take. The lake has a water surface area of
30 397 km? with a mean depth of 71.7 m, Water
clarity is high with maximum Secchi transpar-
encies of 30 m. Dissolved solids are low (78.4
to 81.0 ppm) and pH ranges between 7.8 and 7.9
(Johnson 1975). A detailed limnological de-
scription of the lake is presented by Yaremchuk
(1986).

Lake trout are widely distributed in Great
Bear Lake. Johnson (1975) suggests that lake
trout are basically sedentary with minimal long
distance movements. Johnson (1975) and Miller
and Kennedy (1948) found that lake trout reach
greatest densities in depths <24 m. Young trout
<100 mm are found to inhabit rocky shorelines,
inflowing streams, and deeper waters (<55 m).
Adults (>200 mm)} were found to utilize all re-
gions of the lake. Miller and Kennedy (1948)
found adults to prefer non-marshy bays (ex-
cluding spawning runs). They were less numerous
in the colder open lake and warmer turbid river
mouths and were least abundant in marshy bays.
Miller and Kennedy (1948) found evidence of mor-
phologically distinct groups which they believed
to be the result of environmental differences.

Miller and Kennedy (1948) indicate that
the variation in the degree of infection of the
parasite, Triaenophorus crassus, in various
parts of the lake suggest that adult lake trout
stay in the region of their natal bay. Johnson
(pers. comm,) records trout being tagged in the
vicinity of a lodge and subsequently being re-
captured as much as 25 years later in the same
vicinity. Trout tagged from 1978 to 1980 were
recaptured in the same area as tagged indicating
that lake trout stocks prohably do not intermix
(unpublished data and Falk et al. 1982). There-
fore, since lake trout are basically sedentary
and because of the isolation of each lodge and
the utilization, generally, of distinct fishing
areas, six management areas for lake trout are
recognized: Dease Arm, McTavish Arm (north),
McTavish Arm (south), McVicar Arm (north), Keith
Arm and Smith Arm (Figure 1). It is not known,
however, if these stocks located in the various
arms intermix during breeding.

PROTECTION AND REGULATIONS

Under the Northwest Territories Fishery
Regulations prior to 1974, the daily catch and
possession limits for lake trout in Great Bear
Lake were 5 and 10, respectively. In 1974,
these limits were reduced to 3 and 5. In 1979,
the catch and possession limits were further re-
duced to 2 and 3 with the additional limitation
to possession of one lake trout in excess of 70
cm fork length to protect the "trophy" fishery
(Gillman and Roberge 1982).

The existing management strategy for the
lodge-based sport fishery is an indirect control
on access to the fishery by a licensing system
on the numbers and bed capacities of the lodges



along with the above special catch and posses-
sion limits (DFO 1985). The areas fished by a
lodge are indirectly controlled by lodge
location and directly by lodge self-regulation.
There has been no recent lodge expansion in
terms of the establishment of a new lodge;
however, there has heen an increase in the
number of outpost camps in the recent past.
This has resulted in an expansion of fishing
into new areas of the lake in pursuit of large
fish and may include the exploitation of the
same area by more than one lodge.

METHODS AND MATERIALS
GENERAL

DFO personnel were stationed at sport
fishing lodges on Great Bear Lake from the be-
ginning of their fishing season to near the end
in order to collect standard creel census infor-
mation, oversee an intensive creel census pro-
gram, and conduct an experimental netting pro-
gram. Investigations were carried out over two
years, 1984 and 1985. 1In 1984, four management
areas and lodges were surveyed: Dease Arm
(Great Bear Lake Lodge), McTavish Arm-north
(Arctic Circle Lodge), McTavish Arm-south (Bran-
sons Lodge), and McVicar Arm-north (Great Bear
Lodge-Bear Island Outpost and Neiland Bay Out-
post). Smith Arm (Trophy Lodge) was surveyed in
1985. Boundaries used for each management area
are depicted in Figure 1.

EXPERIMENTAL NETTING

Experimental netting was conducted using
standard gangs composed of 50 m lengths each of
38, 64, 89, 114 and 139 mm (stretched mesh) ny-
lon gill nets. Nets were set randomly at a num-
ber of different locations in areas utilized by
each lodge (Figures 3, 9, 15, 19, 27). The gill
nets were usually set in the tate evening and
lifted in the early morning to mimimize fish
mortalities as well as to prevent an overlap
with the anglers fishing in the same area. The
catch was recorded by mesh size and by species,
and the fish were sampled later for biological
analysis. Fish species other than lake trout
(1ake whitefish and cisco) were subsampled when
the catch were large. Any fish caught live and
in good condition were measured for fork length
and released.

Scientific names of those fish caught follow
Scott and Crossman (1973): lake trout, (Salve-
linus namaycush (Walbaum); Take whitefish, Core-

gonus clupeaformis (Mitchell); cisco, Coregonus
sp.; lake cisco, Coregonus artedil (Lesueur);
northern pike, Esox Jucius (Linnaeus); round
whitefish, Prosopium cylindraceum (Pallas); and
Arctic grayTing, Iﬁymailus arcticus (Pallas).

STANDARD CREEL CENSUS

A standard creel census (Falk et al. 1974)
was carried out at each lodge and in conjunction
with the lodge operation in regards to the best
time to collect catch and effort information.
The procedure was similar at each lodge as only

the guides were interviewed and the time of the
interview was usually around 1800 h (supper
time). The guides were questioned on the fish-
ing success of their clients since the last in-
terview (included the previous nights fishing as
well as that day's fishing). The questions the
guides were asked were:

1) The anglers' names and where they were from
(province/state);

2) The hours spent fishing by each angler ex-
cluding travel time; and

3) The numher by species of fish caught hy each
angler and the use of each fish as to wheth-
er it was kept (e.g. trophy fish), released
or eaten for shorelunch.

When possible, the general area fished that day
was also noted. The retained catch (kept) was
sampled whenever possible for later hiological
analysis. An example of a creel census form is
provided in Appendix 3.

INTENSIVE CREEL CENSUS

An intensive creel census program was de-
veloped and initiated at four of the five lodges
(excluding Bransons Lodge) to determine the num-
ber and size range (fork length) of the exploit-
ed segment of the trout stocks. These data as
well as effort information (hours fished) were
collected on an subarea-specific basis. The
program involved using four fishing guides from
each lodge to record angling information as the
event occurred. These guides were supplied with
a small binder containing an area map and record
forms (Appendix 4) and a measuring trough. On
the forms the guides recorded the date and the
anglers name(s). Additional information collec-
ted was done on a subarea basis. This included
the hours spent fishing, the number by species
of all fish caught, and the use (kept, released,
or shorelunch) by individual fish. As well, the
fork length of each fish caught was measured to
the nearest 1 cm. The forms were collected by
DFO personnel at the end of each fishing day (or
every second day). Prior to the start of the
program a letter explaining the program was
given to each angler and the choice was theirs
to volunteer participation in the program.

BIOLOGICAL SAMPLING

Fish from the anglers creel and from gill
nets were sampled for fork length (*1 mm), round
weight (250 g), aging structures (scales and
otoliths), sex, stage of maturity, and stomach
contents. Sex and relative stage of maturity
were determined by examination of the gonads.
Relative stages of maturity were coded according
to the stages described in Appendix 7. Trophy
fish (usually large fish kept for mounting) were
sampled only for length and weight when avail-
able. Trophy lake trout sent to Hawkins Taxi-
dermist, Winnipeg, Manitoba, were sampled for
fork length, sex, and sagittal otoliths,
(Appendices 12, 13, 26, 27).

Sagittal otoliths were taken from lake
trout and scales were taken from ciscoes, lake
whitefish, round whitefish, Arctic grayling, and
northern pike as described by Hatfield et al.



(1972). Age determinations were made as de-
scribed in Roberge and Dunn (1985).

TOTAL ALLOWABLE HARVEST

Yaremchuk (1986) suggested that the al-
lowed harvest rates required to sustain a "high
quality trophy" lake trout sport fishery on
Great Bear Lake be 0.040-0,095 fish/utilized
hectare (area actually being fished). Using
these rates and taking into consideration the
loss to the population through a release mortal-
ity of 7% (Falk et al. 1974c?, an initial total
allowable harvest (TAH) for lake trout was esti-
mated.

The total allowable harvest is the number
of fish allnwed to he harvested and includes all
fish retained for either shorelunch or
trophies. A preliminary estimate was calculated
using the following formula:

TAH = (UH) x (HR) - (RMR)
where:
UH = utilized hectare (area specific)
HR = harvest rate (0.040 - 0.095)
RMR = release mortality rate (7%)

Additional data on prior harvest levels and lake
trout stock status were then evaluated and an
initial value for the TAH was determined.

DATA ANALYSIS

A micro Vax II computer was used to ma-
nipulate the data. The Statistical Analysis
System (1985) was used to generate length,
weight, sex, age, and maturity summaries and to
perform basic calculations and statistical anal-
ysis. Weight/length relationships were deter-
mined using the following power equation:

Llogig W =a+b (logig L)

where:
W = weight in grams
L = Tength in centimeters
a = Y-intercept
b = slope of the regression line

The standard deviation of the coefficient
b(Sp) was also calculated. Relative condition
factor (K) was calculated using the following
formula: .

K=Wx 10

T

]

where:
W = weight in grams
L = length in centimeters

Instantaneous total mortality rate (Z) re-
presents the number of fish which would die in
any small interval of time (Ricker 1975). Z was
calculated from the least squares regression
line fitted to the descending 1imb of catch
curves. Catch curves were fitted by eye and on-
1y that portion of the curve that appeared lin-
ear was included in the analysis. Moderate
fluctuations in recruitment in different year
classes tend to create an irregular shaped catch
curve. To reduce these frregularities, samples

from successive years were combined (Ricker
1975). Ricker (1975) indicated that the modal
age in the catch curve will commonly lie quite
close to the first year in which recruitment can
be considered effectively complete. Therefore,
only the next older and subsequent age groups
from the modal age were used.

Length and age frequencies were construct-
ed to display catch composition. Duncan's mul-
tiple range test was used to determine signifi-
cant differences in age and length within and
between subareas and areas.

RESULTS AND DISCUSSION
GREAT BEAR LAKE

Harvests, yields per utilized hectare,
catch per unit effort, and instantaneous total
mortality rates are presented by management area
in Table 1 for all available standard creel cen-
sus samples. Data from the intensive creel cen-
sus samples on catch and mean length (by use),
effort, and catch per unit effort are presented
in Table 2, 3, and 4, respectively. Catch curve
instantanesus total mortality rates (Z) by man-
agement area are presented in Figure 2.

DEASE ARM (1984)

Experimental netting

Lake trout and lake whitefish were the two
main fish species netted (Figure 3) with lake
trout comprising 77% of the total catch (Table
5). Catch per unit effort for lake trout was
calculated to be 0.77 fish/100 m gi1l net/24 h,
(Table 5).

Mean length of lake trout netted was 625
mm (Table 6) and modal length was 625-649 mm
(Figure 4). Mean weight was 2.3 kg and K value
was 1.07 (Tahle 6). Mean age was 19.3 yr (Table
7); however, a unimodal age group was not found
(Figure 4). Total instantaneous mortality rate
(Z) was estimated to be 0.34 (Figure 2).

Standard creel census

The areas (54 400 ha) generally fished by
anglers from Great Bear Lake Lodge are presented
in Figure 5. Total number of lake trout harves-
ted was approximately 3900 fish {Table 1). Yield
per utilized hectare was 0.07 fish/utilized hec-
tare. Table 1 indicates that the number of
trout harvested from 1972 to 1984 has decreased
as did the yield/utilized ha. However catch per
unit effort doubled during the same time period.

Mean length of lake trout retained by an-
glers from Great Bear Lake Lodge was 664 mm
(Table B) with a modal length of 625-649 mm
(Figure 6). Mean weight was 1.65 kg (Table 8).
Mean age was 21.0 yr (Table 9) and modal age was
22 yr ?Figure 6). Total instantaneous mortality
rate (Z), estimated using data from kept fish
only, was 0.39 ({Table 1).

Intensive creel census

The subareas which were utilized are de-
picted in Figure 7. There were 610 lake trout



caught (Table 2) in 621 hours of fishing (Table
3) during the program. The majority of effort
was expended in subareas 2 and 3 while the
highest catch per unit effort was found in sub-
areas 1 and 4 (Table 4).

The mean length of trout caught was 60.7
cm (Table 2). There was a significant differ-
ence (P<0.05) in the size of trout caught be-
tween subareas(Table 10). Trout from subareas 2

and 3 had similar distributions (P>0.05) but’

were significantly smaller (P<0.05) than trout
caught in either subareas 1 or 4 (Figures 7).

Lake trout eaten for shore lunch were sig-
nificantly smaller (P<0.05) than those fish kept
{55.8 cm and 67.3 cm, respectively) (Table 2).

tEvaluation and recommendation

Data from the gill net samples indicated
there was a significant difference (P<0.05) in
the mean length of lake trout from Dease Arm as
compared to that for trout from all other areas
surveyed. Trout were smaller than trout from
Smith Arm or McVicar Aem (north) but larger than
trout from McTavish Arm (north and south). The
mean age was significantly older (P<0.05) than
that for trout from McTavish Arm (north and
south) but similar to the other two areas sur-
veyed,

There has been a general trend toward a
decrease in the mean length of trout in the
standard creel censuys samples since 1972 as well
as a decrease in the modal length since 1977.
Mean age and modal age have also decreased since
the 1970's. There was a marked absence of fish
older than 30 yr from 1972 to 1984.

The decrease in mean length (and subse-
quently the mean age) is believed to be due to a
decline in the population and not to a change in
angler selectivity. Data from the intensive
creel census program indicated that the size of
trout caught from the two major fishing areas
(subareas 2 and 3) appeared to have declined in
relation to the other subareas fished when com-
parison was made between the size of fish caught
and the catch per unit effort values. The large
mean length in the standard creel census is
therefore probably the result of the retention
of only large sized fish from subareas 2 and 3
and from other less heavily exploited subareas.

Instantaneous total mortality rate (Z), as
determined from the standard creel census sam-
ples, increased from 1973 to 1984, The Z from
the gill net samples is higher than that recom-
mended by Yaremchuk {1986) for a population that
has stabilized (0.34 and 0.24, respectively) in-
dicating that the population is still in a de-
cline,

The decrease in mean length and age, the
decline in the availability of trout >30 yr, and
the increase in Z illustrates the fishing down
of the standing stock of lake trout in the Dease
Arm., It is also an dindication that the trout
population has not yet stabilized and is contin-
uing the decline as identified by VYaremchuk
(1986).

Therefore, in order to sustain the 'trophy
quality' sport fishery for lake trout in the
Dease Arm and taking into consideration the past
harvest levels, the decline in size and age, the
increase in Z, and the continuation of the sta-
bilization process, the initial total allowable
harvest for lake trout for the area is estimated
to be 2000 fish,

McTAVISH ARM - NORTH (1984)

Experimental netting

Lake trout was the main fish species net-
ted (Figure 9) and comprised 97% of the total
catch (Table 10). Catch per unit effort for
lake trout was calculated to be 2.14 fish/100 m
gill net/24 h. (Table 10).

Mean tength of lake trout netted was A76
mm (Table 11) and modal length was 575-599 mm
(Figure 10). Mean weight was 1.3 kg and K value
was 1.10 (Table 11). Mean age was 13.9 yr
(Table 12) and modal age was between 8 and 12 yr
(Figure 10). Total instantaneous mortality rate
(Z) was estimated to be 0.27 (Figure 2).

Standard creel census

The areas (48 900 ha) generally fished by
anglers from Arctic Circle Llodge and Outpost
Camp and Bransons Lodge are depicted in Figure
11. Total number of lake trout harvested was
>2345 fish (Table 1); this does not include the
harvest of trout taken by anglers utilizing ei-
ther the Arctic Circle Outpost Camp nor those
from Bransons Lodge. Minimum yield per utilized
hectare was 0.05 fish/hectare. Table 1 indi-
cates that the number of fish harvested from
1975 to 1984 decreased and the catch per unit
effort decreased by approximately half.

Mean length of lake trout retained by an-
glers from Arctic Circle Lodge was 606 mm (Table
13). Bimodal Tlength were found at 425-449 mm
and 625-649 mm (Figure 12). Mean weight was
2.97 kg (Table 13). Mean age was 16.6 yr (Table
14) and modal age was 14 yr (Figure 12). Total
instantaneous mortality rate (Z), estimated us-
ing data from kept fish only, was 0.?4 (Table
1).

Intensive creel census

The subareas which were utilized are de-
picted in Figure 13, There were 1496 lake trout
caught (Table 2) in 1551.,5 hours of fishing (Ta-
ble 3). The majority of effort was expended in
subarea 2 while the highest catch per unit ef-
fort was found in subarea 5 (Table 4).

The mean length of trout caught 49,6 cm
{Table 2). The only significant difference
(P<0.05) in the size of trout caught between
subareas was found in subarea § (Figure 14).
Trout caught from subareas 1 to 4 had similar
size distributions (P>0.05).

Lake trout eaten for shorelunch were sig-
nificantly smaller (P<0.N5) than those fish kept
(47.3 cm and 62.2 cm, respectively) (Table 2).



Evaluation and recommendation:

Data from the gill net samples indicated
that the size of lake trout from McTavish Arm
{north) were significantly smaller (P<0.05) {ex-
cept for southern McTavish Arm) and younger
(P<0.05) than trout from any other area survey-
ed,

Mean length of lake trout from the stan-
dard creel census samples increased from 1975 to
1984 but this was probably the result of the re-
tention of only large sized fish as indicated
from the intensive creel census samples. Data
from the intensive creel census program indicat-
ed that the size of trout caught was signifi-
cantly (P<0.05) smaller than trout kept and re-
ported in the standard creel census. Data also
indicated that the size of trout caught in the
major fishing area (subarea 2) was significantly
smaller (P<D.05) than that for fish caught in
the area west of the Outpost Camp (subarea 5),
an area of recent exploitation. The smaller
size in subarea 2 as compared to subarea 5 may
be an indication of the effects of a heavy ex-
ploitation when comparison is made not only with
the size of trout caught but also the reduced
catch per unit effort values.

Bimodal length distribution was evident in
the 1984 standard creel census samples only; the
presence of the smaller modal length may be an
indication of fluctuations of year class
strength or a decline availability of 'trophy
quality' sized fish (Yaremchuk 1986). Mean age
decreased from 1975 to 1984 as did the modal age
indicating that the population has not yet at-
tained a stable structure (Yaremchuk 1986).
There is also an absence of fish older than 25
yr in 1984 compared to that found in 1975 indi-
cating that the large sized trout in the origi-
nal standing stock has been fished down.

Instantaneous total mortality (Z), as de-
termined from the standard creel census samples,
increased from 1975 to 1984, The Z from the
gill net samples is slightly higher than that
recommended by Yaremchuk (1986) for a stabilized
population of lake trout from Great Bear Lake.
Therefore, the lake trout population from McTa-
vish Arm {north) is probably still in a decline.

The stock of lake trout in northern McTa-
vish Arm appears to have declined between 1975
and 1984 as indicated by the shift in the length
distribution towards smaller sized fish, the de-
crease in the mean and modal age, disappearance
of trout older than 25 yr, and the increase in
Z. This conclusion is supported by the compara-
tively low mean length and age found in the gill
net samples as well as the small mean length of
trout from the intensive creel census samples.

Therefore, in order to sustain the 'trophy
quality' lake trout sport fishery in the McTa-
vish Arm (north) and taking into consideration
the past harvest levels, the decline in the size
and age distributions, the increase in 7, and
the continuation of the stabilization process,
the initial total allowable harvest for trout
from the area is estimated to be 1500 fish,

MCTAVISH ARM - SOUTH (1984)

Experimental netting

Lake trout was the main fish species net-
ted (Figure 15) and comprised 97% of the total
catch (Table 15). Catch per unit effort for
lake trout was calculated to be 0.34 fish/100 m
gill net/24 h (Table 15),

Mean length of lake trout netted was 491
mm (Table 16). A modal length was apparent at
550-599 mm with a secondary mode at 325-349 mm
(Figure 16). Mean weight was 1.8 kg and K value
was 1.15 (Table 16). Mean age was 15.6 yr (Ta-
ble 17) and modal age was 20 yr (Figure 16).
Total instantaneous mortality rate (Z) was esti-
mated to be 0.26 (Figure 2).

Standard creel census

The areas (44 100 ha) generally fished in
the McTavish Arm (south) in 1984 are presented
in Figure 17. Total number of lake trout
harvested was <2560 trout (Table 1). Maximum
yield per utilized hectare was 0.06
fish/utilized hectare. Table 1 indicated that
the number of fish harvested and yield per
utilized hectare fluctuated during the 1970's
but have remained constant since 1978. ‘However
the catch per unit effort has decreased from
1973 to 1984,

Mean length of lake trout retained by an-
glers from Bransons Lodge was 663 mm (Table 18)
and modal length was 625-649 mm (Figure 18).
Mean weight was 3.91 kg (Table 18). Mean age
was 19.8 yr (Table 19) and modal age was 22 yr
(Figure 18). Total instantaneous mortality rate
(Z), estimated using data from kept fish only,
was 0.31 (Table 1).

Evaluation and recommendation

Data from the gill net samples indicated
that the mean length of lake trout from McTavish
Arm (south) was significantly smaller (P<0.05)
than that for trout caught in most other areas
of Great Bear lake but similar to that found for
trout from McTavish Arm (north). The mean age
was significantly younger (P<0.05) from all oth-
er areas surveyed except for that found for
trout from McTavish Arm (north).

Mean length of lake trout from the stan-
dard creel census samples increased from 1974 to
1978 but subsequently decreased in 1984. If it
is assumed that anglers from Bransons Lodge re-
tain only the largest fish caught as shown in
the intensive creel census samples from other
areas, then the decrease in mean length may be
due to a decrease in the availability of 'trophy
quality' lake trout in southern McTavish Arm,
Mean ages displayed the same pattern as de-
scribed for mean lengths. Modal ages fluctuated
between 1974 and 1984, however there is a marked
absence of fish older than 24 yr in 1984 com-
pared to previous years. Total instantaneous
mortality rates dincreased significantly from
1978 to 1984, which is likely an indication of
increased exploitation.



The stock of "trophy" size fish in McTa-
vish Arm (south) was exhausted by 1972 (Falk et
al. 1973). This conclusion was further sup-
ported by Yaremchuk {1986). The increase in
mean length and age in the standard creel census
samples during the 1970's is probably attribut-
able to an increased release of smaller sized
fish. The decrease in mean Tength and age and
the increase in Z during this same time was an
indication that the stock was still
stabilizing. The continued decrease in 1984 of
the length and age of trout and the increase in
7 indicate that the stock is still in a decline
and, as yet, has not stablized. This is sup-
ported further by the relatively small size and
age of trout caught in the gill nets.

Therefore, in order to sustain the 'trophy
quality' lake trout sport fishery in the McTa-
vish Arm (south) and taking into consideration
the past harvest levels, the decline in the size
and age of trout, the increase in Z, and the
continuation of the stock to stabilize, the ini-
tial total allowable harvest for lake trout from
the area is estimated to be 1500 fish,

McVICAR ARM - NORTH (1984)

Experimental netting

Lake trout, lake cisco, and lake whitefish
were the main species of fish netted (Figure
19). Lake trout comprised 57% of the total
catch (Table 20). Catch per unit effort for
lake trout was calculated to be 0,26 fish/100m
gill net/24 h (Table 20).

Mean length of lake trout netted was 690
mm {Table 21) and modal length was 625-699 mm
(Figure 20). Mean weight was 4.1 kg and K value
was 1.16 (Table 21). Mean age was 20.4 yr (Ta-
ble 22) and modal age was 22 yr (Figure 20).
Total instantaneous mortality rate (Z) was esti-
mated to be 0.22 (Figure 2).

Standard creel census

The areas (27 000 ha) generally fished by
anglers from Great Bear Lodge (Bear Island and
Neiland Bay Outpost Camps) are depicted in
Figure 21. Total number of lake trout harvested
from northern McVicar Arm in 1984 was 1626
fish, Yield per utilized hectare was 0.06
fish/utilized hectare. Table 1 indicated that
the number of trout harvested may be similar to
that found in 1979 while the catch per unit
effort has increased,

Mean length of lake trout retained by an-
glers from Great Bear Lodge was 782 mm (Table
23) and modal length was between 600 mm and 699
mn (Figure 22). Mean weight was 6.23 kg (Table
23). Mean age was 23.5 yr (Table 24}, however a
unimodal age was not apparent (Figure 22).

Total instantaneous mortality rate (Z),
estimated using data from kept fish only, was
0.29 (Table 1).

Intensive creel census

The subareas utilized are depicted in
Figures 23 and 25. There were 238 lake trout
caught (Table 2) in 377 hours of fishing (Table

3) by anglers from Neiland Bay Outpost Camp.

The majority of effort was expended in subarea 2
while the highest catch per unit effort was
found in subarea 1 (Table 4),

There were 367 lake trout caught (Table 2)
in 535 hours of fishing (Table 3) by anglers
from Bear Island Outpost Camp. The majority of
effort was expended in subarea 2 while the high-
est catch per unit effort was found in subarea 5
(Table 4).

The mean length of lake trout caught dur-
ing the intensive creel census program were 61.5
cm and 70.5 cm from Bear Island and Neiland Bay
Outpost Camps, respectively (Table 2). The only
significant difference {P<0.05) in mean length
of trout caught between subareas for Bear Island
Outpost Camp was found in subarea 1 (Figure
26). There was no significant difference
(P>0.05) in the size of trout caught between
su?areas for Neiland Bay Outpost Camp (Figure
24).

Data on the size of trout kept were too
small for comparison to those trout either re-
leased or eaten for shorelunch at either Bear
Island or Neiland Bay Outpost Camps.

Evaluation and recommendation

Data from the gill net samples indicated
that there was a significant difference (P<0.05)
in the mean length and age of trout from McVicar
Arm (north) compared to that for trout from the
other areas surveyed. Trout were larger than
those from Dease and McTavish {north and south)
arms but similar to trout from Smith Arm. The
mean age was significantly older (P<0.05) than
that for fish from McTavish Arm (north and
south) but similar to that for trout from all
other areas surveyed.

Mean length of lake trout from the stan-
dard creel census samples decreased during the
1970's but increased in 1984, as did modal
Tengths. Yaremchuk {1986) has suggested that
the increase is probably due to a change in the
lodge policy towards the retention of "trophy"
fish only. The data from the intensive creel
census indicates no difference in the size of
trout kept and released by anglers from the
Neiland Bay Outpost Camp although a difference
was found for the Bear Island Outpost Camp.

This may be an indication that the increase
length in 1984 may be stabilizing. Mean age
fluctuated from 1973 to 1984 while modal age in-
creased. Heavy harvests of trout younger than
10 yr were taken in during the 1970's but not in
1984. Total instantaneous mortality rate de-
creased from 1973 to 1984,

There was no evidence during the 1970's
that the trout stock in McVicar Arm (north) was
stabilizing (Yaremchuk 1986). The large harvest
of trout caused a decline in the mean length and
age of lake trout in the late 1970's. Despite
the small standard creel census sample size and
the fact that the lodge policy changed to in-
clude the retention of only one "trophy" fish
per angler, it is believed that the trout stock
in northern McVicar Arm is stabilizing. The
relatively large mean length and age of trout
caught in the gill nets and the size of fish
samples in the intensive creel census supports



this and indicates that a supply of 'trophy
quality' trout is still available.

Therefore, in order to sustain the 'trgphy
quality' lake trout sport fishery ip the Mcvicar
Arm {north) and taking into consideration the
past harvest levels, the relatively large.mean
Tength and age of trout, and the decrease in Z,
and the probable stabilization of the trout pop-
ulation, the initial total allowable harvest for
trout from the area is estimated to be 1500
fish,

SMITH ARM (1985)

Experimental netting

Lake whitefish and lake trout were the two
main species of fish netted (Figure 27). lLake
trout comprised 36% of the total catch (Table
25). Catch per unit effort for lake trout was
estimated to be 0.50 fish/100 m gill net/24 h.
(Table 25).

Mean length of lake trout netted was 680
mm (Table 26) and modal length was 650-674 mm
(Figure 28). Mean weight was 3.3 kg and K value
was 1.13 (Table 26). Mean age was 20.3 yr (Ta-
ble 27) and modal age was 24 yr (Figure 28).
Total instantaneous mortality rate (Z) was
calculated to be 0.27 (Figure 2).

Standard creel census

The areas (49 600 ha) generally fished by
anglers from Trophy Lodge and Bransons Outpost
Camp are depicted in Figure 29. Total number gf
lake trout harvested was >2965 fish; this did
not include the harvest by anglers from Bransons
Qutpost Camp (Table 1). Minimum yield per uti-
lized hectare was 0.06 fish/utilized hectare.
Table 1 indicated that the number of trout har-
vested is larger than that found in 1980 and the
catch per unit effort has decreased since that
time.

Mean length of lake trout retained by an-
glers from Trophy Lodge was 655 mm (Table 28)
and modal length was 650-674 mm (Figure 30).
Mean weight was 3.41 kg (Table 28). Mean age
was 18.6 yr (Table 29) and modal age was 15
yr (Figure 30). Total instantaneous mortaljty
rate (Z), calculated using data from kept fish
only, was 0.26 (Table 1).

Intensive creel census

The subareas utilized are depicted in
Figure 31. There were 1520 lake trout caught
(Table 2) in 1847 hours of fishing (Table 3).
The majority of effort was expended in subarea 1
while the highest catch per unit effort was
found in subarea 4 (Table 4).

The mean length of lake trout caught dur-
ing the intensive creel census program was 66.0
cm (Table 2). There was no significant differ-
ence (P>0.05) in the size of trout caught be-
tween subareas (Figure 32}, although the‘mean
length of trout from subarea 5 was relatively
larger than that reported for all other sub-
areas.

Lake trout eaten for shorelunch were sig-
nificantly smaller (P<0.05) than those fish kept
(61.1 om and 71.1 om, respectively).

Evaluation and recommendation

There was a significant difference (P<
0.05) in the mean length of lake trout between
Smith Arm and Dease Arm and McTavish Arm (north
and south) as well as in mean age with trout
from McTavish Arm (north and south). The ma-
Jjority of trout were between 575 mm and 724 mm
and ages 16 yr and 24 yr,

Mean length of lake trout from the stan-
dard creel census samples fluctuated between
1973 and 1985. Modal length remained relatively
unchanged during this same time period while
secondary modes of smaller fish appeared and
disappeared. Mean age has remained relatively
constant since 1980 while modal age has de-
creased from 1980 to 1985; secondary modal ages
appeared and disappeared from 1973 to 1985.
There were notable fewer fish older than 27 yr
in 1985. Total instantaneous mortality rate
fluctuated from 1973 to 1985.

Yaremchuk (1986} believed that the lake
trout stock in the Smith Arm had stabilized by
1980 and that the variation in mean length and
age resulted from the presence and absence of
secondary modes consisting of smaller and young-
er fish. These secondary modes were believed
due to angler selectivity. The intensive creel
census indicates that anglers from Trophy Lodge
retain only the largest lake trout caught which
probably is the result of the increase in mean
and modal length in 1985. The significant de-
crease in the modal age in the standard creel
census sample, the small secondary mode in the
gi11 net catch, and the relatively high Z may be
the result of continued comparatively higher
harvests and that the trout population has yet
not completely stabilized. However, the gqill
net catch indicated that there is a supply of
'trophy quality' trout still available.

Therefore, in order to sustain the ‘'trophy
quality' lake trout sport fishery in the Smith
Arm and taking into consideration the past har-
vest levels, the relatively large length and age
of trout, and the probable stabilization of the
population, the initial total allowable harvest
for trout from the area is estimated to be 2 500
fish,

PROGRAM EVALUATION AND RECOMMENDATIONS

Yaremchuk (1986) stated that the standard
creel census program is a poor method for mon-
itoring the trout populations due to the sam-
pling bias introduced by the high and varying
release rate. An unknown proportion of the ob-
served advances in mean length and age may be
due to the release of a greater proportion of
smaller, younger fish rather than to increases
in the population means. Also changes within
the standard creel census program over time
hinders the interpretation of size and age
data. Positive trends in mean length and age
may be due to changes in sampling bias towards



larger, older fish and not to effects of exploi-
tation. The effects of depletion of exploited
stocks on sample length and age distributions
also may be masked in the data collected from a
standard creel census program by the presence of
fish from new areas into which the fishery has
expanded. The alternate method introduced in
1984 was the intensive creel census program
which collected data on all fish caught and not
just those kept. The data from the program in-
dicated that, in fact, the size of trout kept
(as reported in the standard creel census) was
usually significantly larger than that reported
for all trout caught thus proving that the stan-
dard creel census data is often unreliable when
determining the effects of exploitation on the
population. Therefore, it is recommended that
the intensive creel census program be conducted
to monitor the effects of exploitation with a
possible frequency of every five years. Sam-
pling of the retain (kept) catch, to obtain
length, weight, and age data for the determina-
tion of relations between these parameters and
for catch curve analysis, can be obtained within
this program.

Reporting the data from the intensive
creel census program by subarea indicated that
there are size differences within a management
(stock) area. This may be an indication of more
than one stock within an area. Future examina-
tion of stock identification including the col-
lection of genetic and weristic/morphometrics
data would be required to further delineate
trout stocks from Great Bear lake.

Harvest estimates are necessary for the
prediction of population responses and the regu-
lation of the fishery (Yaremchuk 1986). Data
from the intensive creel census program suggests
that there may be more than one trout stock
within a management area; therefore annual har-
vest statistics of each management area should
be collected on a subarea basis. Thompson et
al. (1988) suggests that an angler diary program
may be a better method to obtain harvest statis-
tics.

Sampling of the trout population with gill
nets supported the data collected in the inten-
sive creel census and provided additional mea-
surements of various population parameters which
were not able to be determined from standard
creel census samples. These detailed studies of
the population dynamics of lake trout are re-
quired to measure changes in population para-
meters and to determine optimum yield. Possible
frequency of sampling is every 5-10 years.

SUMMARY

1. Standard creel census is often biased due
to angler selectivity and an intensive
creel census would be more reliable when
determining the effects of exploitation on
the population. It is suggested that it
be conducted every 5 years.

2. Intensive creel census data indicates that
there is a significant difference in the
size of fish between its uses as well as
between subareas within a management area.

3. G111 net data provide information on var-
ious population parameters not available
from creel census data. It is suggested
that data be collected on a frequency of
5-10 years.

4, Annual monitoring of harvest for each man-
agement area should be conducted on a sub-
area basis.

5. Recommended initial total allowable har-
vest (TAH) for lake trout by management
area is as follows:

Dease Arm - 2 000 fish
McTavish Arm (north)- 1 500 fish
McTavish Arm (south)- 1 500 fish

McVicar Arm (north)- 1 500 fish
Smith Arm - 2 500 fish
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Figure 2. Catch curves depicting instantaneous total mortality rate for lake
trout, Great Bear Lake, 1984—85.
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Figure 4. Length and age frequency distributions for lake trout caught
by experimental nets, Dease Arm, Great Bear Lake, 1984.
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Figure 6. Length and age frequency distributions for angled and retained lake trout, Dease Arm, Great Bear Lake, 1973-1984.
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Figure 10. Length and age frequency distributions for lake trout caught by
experimental nets, McTavish Arm (north), Great Bear Lake, 1984.
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Figure 13.

Subarea locations used in the intensive creel census
McTavish Arm (north), Great Bear Lake, 1984.
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Figure 17. Areas generally fished in McTavish (south), Great Bear Lake, 1984.
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Figure 19. Experimental net locations, McVicar Arm (north), Great Bear

Lake, 1984.
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Figure 20. Length and age frequency distributions for lake trout caught by
experimental nets, McVicar Arm (north), Great Bear Lake, 1984.
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Figure 21. Areas generally fished in Mcvicar Arm (north), Great Bear Lake, 1984.
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Figure 28. Length and age frequency distributions for lake trout caught

by experimental nets, Smith Arm, Great Bear Lake, 1985.
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Figure 31. Subarea locations used in the intensive creel census program
Smith Arm, Great Bear Lake, 1985.
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Figure 32. Length frequency distributions by subarea for lake trout caught by angling,
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Appendix 1. Summary of methods used to calcu-

late catch, effort, and catch per
unit effort statistics from experi-
mental gill nets and a standard
creel census.

Experimental Gill Nets

CPUE (Catch per Unit Effort)
= number or weight of fish per 100
meters of gill net per 24 hour set
duration
=CX24h X100m
§ X GL

e:
total catch of fish (number or weight)
length of time the gill nets are set
(hours)

total length of the gill net used
(meters)

hours

meter

wn-

= {2
-
[ ] u

Standard Creel Census

d! = days actually censused during the

census period
d = number of days of the census period

D = number of days the lodge was in
operation and guests were able to fish

AP = number oq individual anglers present
during d

1 = nqmber of interviews conducted during
d

Ip = n%mber of interviews possible during
d
= T{maximum number of individual anglers
for a guest week X number of days in
the guest week)
PCP pqrcent of the census period censused
d® X 100%

PFS = percent of the lodge operation
cqnsused

d" X 100%

D

TIP = numher of interviews possible for the
census period
= IP X 100%
PCP

NA = total number of anglers possible
during D
= AP X 100%
PFS

NI = total number of angler days possible
during D

D x IP

a'l

H = harvest of lake trout for d'
K+ SL + (R X release mortality)
where:

K = Kept = total number of fish (by

species) kept

n

R = Released = total number of fish (by
species) released

Release mortality = the mortality of Take
trout caught by
angling and released

= 0.07

SL = shore lunch

number of fish (by species) utilized

for shore lunch

a) all fish assumed to be lake trout

b} SL(E) = estimated, using extrapola-

tion method, from data
obtained from the intensive
creel census program

= SL {intensive

creel census) X Total SL
ota of a (standard
species (inten- creel
sive creel census)
census)

TH = total harvest of lake trout for D

HXIP
e
A = £ (individual qng1ers interviewed each
day during d°)
AD = £ (number of angler interviews
conducted each day during d})
AH = 1 (hours individual anglers spend
fishing each day during d°)
TAH = total angler hours possible during d!
= AH X IP
L
TAHP = total angler hours possible during D
= AH X TIP
=1

CPUE (Catch per Unit Effort) during d'
where:
C = catch
= the total number of lake trout caught
during d° (includes kept, released, and
shorelunch)

C/AH

catch per angler hour

C/AD = catch per angler day

C/A = catch per angler interviewed
UH = utilized hectare

area utilized by the lodges for angling

(area determined from interviews with

the lodges asking them which areas they

fished. The areas were drawn on a map

a distance of 2.4 kilometers from the

shoreline. The area was then deter-

mined using a polar planimeter as des-

cribed by Nielson and Johnson, (1983).

TH/UH = total harvest per utilized hectares
TH/NA = total harvest per angler

TH/NI = total harvest per angler day
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Appendix 3, Example of a standard creel census form.

| R

Péches at Mer

Resource Management Branch
Fishery Management Division
CATCH RECORD - SPORTS FISHERY

Environment Canada  Environnement Canada
Fisheries and Marine

Direction de la gestion des ressourcss
Division de ls gestion des péches
RELEVE DES PRISES ~ PECHE SPORTIVE

AT 44302 M2

[~TT]
Lake or Stream Lecatien No. Sampies Np. Sempled Ng. Sampies
l‘t..- cours d'sen [Endroit Ng"' dchantin Il:‘ ¢ 4 Nx" &
{Soecie 1 [Swecien 2 {Soecion
Espire Espdce Eepdee 3
Methad af Fiehing Type of Coar Deown Flsheo Water Temo. Setiem Yvpe
Mithods empiayte [Enginis} mailind(s) [Poehés & wna pro~ |Temp. da I'sen Type de fond
fondeur ds
Seacies Speciee Species
FISHERMAN Eeptoe 1 Eipdes 2 Kephes 3
PEcHEUR
Number | Numser [ Number | Numoer | Numeer | Mumber | Numbar | e | Ares
i ORIGN isls & | Coupnt [Reiossed | Kopt § Coupnt {n Kept | C Kept | Flones Me. .
$ ORIGINE &3 -_:? Nore | pebre | pedee | prbee pore | b | bes | g Lybee g | Zone
Z | ptchis |retbehbs | pordés | plchis |reltends | gardis | ptchés |relschis | gerdis [de ptche] au®
| i
i I
Sampier —~ Echontlionnser R — Donndu por
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Appendix 4. Example of an intensive creel census form.

INTENSIVE CREEL CENSUS L

Lodge

Guides Name

1 |

J

Day Month Year

|. Anglers Name
2.Anglers Name

Effort

Time Started
Time Finished

CATCH EFFORT

Sample Species

No.

LT
LT
LT
LT
LT
LT
LT
LT
LT
10. LT
. LT
12. LT
13. LT
4. LT
15. LT

CONOOSUN =

AG
AG
AG
AG
AG
AG
AG
AG
AG
AG
AG
AG
AG
AG
AG

NP

NP

NP

NP

NP

NP
NP

NP

NP
NP
NP
NP
NP
NP

NP e——

Hours

Length
{cm)

Grid Location Effort

3

hrs

hrs

2
4

hrs

hrs

Catch
use

Grid

. Location

SL
SL
SL
SL
SL
SL
SL
SL
SL
SL
SL
SL
SL
SL
SL

XX XXXXXXXXXXRXXX
TV T IDDOIDDTT DD I D

MDD RPN NONDNN ON D
SRS RSV SV RSV & R SYRN NI S ¢ N & SRS e

!
I
I
|
I
l
|
!
§
I
!
|
|
i
I

DDHEDLDDEDLIDLDLDOEDL DD
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Appendix 7. A discription of the relative stages of maturity used for

IMMATURE

northern fishes.

MATURITY FLOW CHARY

s MATURE » RIPE = SPENT

|

Maturity Stage

Inmature
(virgin)

Mature

Ripe

Spent

Resting

Unknown
(Virgin)

Unknown

{non-virgin)

FISH MATURITY CODE

Female

1 -Qvaries granular in texture 6
-hard and triangular in shape
-up to full length of body cavity
~membrane firm
-eggs distinguishable

2 -Current year spawner 7
-ovary fills body cavity
-eggs near full size but not loose
-not expelled by pressure

3 -Ovaries greatly extended & fill body 8
cavity
~-eggs full size and transparent
-expelled by slight pressure

4 -Spawning complete 9
~ovaries ruptured and flaccid
-seed eggs visible
-some retained eggs in body cavity

5 -Ovary 40-50% of body cavity 10
-membrane thin, loose, & semi-transparent
-healed from spawning
-seed eggs apparent with few atretic eggs
-some eggs may be retained in body cavity

0 ~cannot be sexed
~-gonads long or short & thin
~-transparent or transiucent

11 -resting fish
-has spawned but gonads regenerated
-sexing not possible

- RESTING

Male

~Testes long and thin
-tubular and scalloped shape
-up to full body length
~putty 1ike firmness

=Current year spawner

-testes large and lobate
-white to purplish color
~centers may be fluid

-milt not expelled by pressure

~Testes full size
-white and lobate
-milt expelled by slight pressure

-Spawning complete

-testes flaccid with some milt
-blood vessels obvious

-testes violet-pink in color

-Testes tubular, less lobate
-healed from spawning

-no fluid in center

-usually full length

-mottled and purplish in color
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