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Summary

The Department of Environment conducts yearly population assessments of lake trout. This
document supplies an overview of the program a nd provides results from all individual lakes
assessed from 2010 through 202 1.

Updates within th is report include the following:

1 2021 reports for conducted surveys for the following lakes: Fish Lake (2021), Little Atlin
Lake (2021), SNAFU Lake (2021) and TARFU Lake (2021).
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Introduction

The Department of Environmento Risheries and
Wildlife Branch conducts yearly population
assessments for both lake trout (Salvelinus
namaycush) and lake whitefish ( Coregonus
clupeaformis) as part of its delegated mandate under
the 1989 Canada- Yukon Freshwater Fisheries
Agreement.

This document summarizes the Yukono Bake Trout
and Lake Whitefish Monitoring Program, including an
overview of the program and its goals; the key
biological characteristics of lake trout and lake
whitefish; the current scientific method s used in the
program; and the current results of all assessed lakes
from 2010 through 2021.

Overview

ensure healthy and sustainable recreational fisheries
was critically important .

As such, the Fisheries section within the Fish and
Wildlife Branch has been annually assessing fish
populations in the territory since the 1990 s but
launched our Monitoring Program in 2010.

The goal of our monitoring program is to provide
scientific data for lake trout and lake white fish
populations. We use this data to aid in our
management and in the development of regulations.
The program also provide s data to determine the
influences of climate change on these cold -water
species.

Our Monitoring Program , in combination with our
Fish Health Program and our Angler Harvest

Surveys, forms the basisof the Gg k Yea c a8 e Dab § (

Program. Together, these programs provide data on
the condition, life history and recreational us e of the
G g k Y 2 o taoBitdrid Rake whitefish stocks.

Freshwater fisheries are a valued, integral part of
Yukon society and culture (Department of
Environment 2010).

Prior to the Dawson gold rush , subsistence fisheries
were a critical component of First Nations survival.
However, in the early 1900s, the Dawson gold rush
began, and with it , commercial fisheries became
prevalent, supplying cheap and readily available food
sources to miners. Later, commercial fishers provided
food for workers developing the Alaska Highway.
Historical records suggest that we depleted many
Yukon lakes because of these fisheries.

Today, recreational fishing is the principal source of
008 aagUs 8 yayulte egphrocsandias

Gg k Ye oa 8 (hasigcpasédXhe préssure has
grown (Sinclair and Perry 2019). For example, the
2015 National Recreational Fishing Survey reports
the number of freshwater fish annually caught by
Yukoners is approximately 200,000 (Fisheries and
Oceans 2019). Given this pressure, the Government
of Yukon recognized that monitoring fish stocks to

Key Lake Trout and Lake
Whitefish Biological
Characteristics

To manage a species, it is important to understand
their habitats and biology . Through this
understanding, we can better address their needs.
For example, it is important to understand that Yukon
lakes are low in productivity when compared to
southern Canadian Lakes (Milligan 2018). This means
that our lakes are slow to recover if over -fished.

Below is an overview of the habitat needs and
biology of lake trout and lake whitefish, including
their distribution s, preferred habitats, diets, typical
age and growth , and spawning information.



Lake Trout

Distribution

Lake trout are found throughout Canada andin the
Yukon and inhabit all our watersheds, apart from
northwestern Beringia , where they are notably
absent (Scott and Crossman 1973; Lindsey 1964).

Habitat
Lake trout are a cold-water species, preferring

08R0OS8U] 0gUs a eudthaht ¥plinsalrange=

lake trout maturity depends on the individual
population and morph type, this species requires 5 to
13 yearsto mature.

Lake W hitefish

Distribution

Lake whitefish are a cold-water species that are
widely distributed across Canada . They arefound in
large, deep lakes and rivers (Scott and Crossman

Ji NNABO30O3s26. A=60 Y6lTha =6 i =5/8)J% F%P8 lakesslake whikplsh -can cogpecur

minimum dissolved oxygen level to support lake
trout is above 4 mg/L (Clark et al. 2004) , with optimal
levels greater than 7 mg/L (Evans 2005).

Diet

Lake trout are top predator s, feeding on a broad
range of organisms from zooplankton and benthic
invertebrates to fish (Scott and Crossman 1973). In
Yukon lakes, stomach analysis has shown that
ciscoes andlake whitefish are a primary food source
for lake trout.

Age and Growth

In the North, lake trout are a slow -growing , long-
lived fish (Martin and Oliver 1980). For example, in
the Yukon, it is common to find lake trout over 30
years of age and, at times, reach 50 (Government of
Yukon 2010).

Their growth rates are dependent on the types of
prey available. Largelake trout (large-bodied morphs)
tend to occurin lakes where lake whitefish are
present. Whereas, in lakes devoid of whitefish and
ciscoes, higher densities of small lake trout (small -
bodied morphs) can be found (Carl 2008) . Evidence
from our monitoring program supports this

with the European whitefish (Coregonus lazarettos)
(Mee et al. 2015). While these two species can show
physical differences (e.g., the number and size of gill
rakers), they are often hard to distinguish by species
and require genetic analysis (Mee et al. 2015,
COSEWIC 2018).

Habitat

Adult lake whitefish prefer deep water, where
temperaturesrangey UYRB8, A=860 Y83~ A
2007). Results from our monitoring program show
that lake whitefish are typically found at depths
greater than 20 m. They prefer dissolved oxygen
levels greater than 4 mg/ L (Havens et al. 2014).

Diet

Lake whitefish feed on a variety of aquatic organisms
but primarily feed on zooplankton asjuveniles and
larger benthic invertebrates as adults (e.g. , snails;
McPhail 2007). In many systems, lake whitefish also
prey on small fish (Scottand Crossman1973). By
examining lake whitefish stomach content, we have
evidence of small fish in their diet , as well as midges,
mussels and caddisflies.

Age and Growth

observation. The¢ @ R-ONK O35 f o 6 Njstieéns 0 U Y gLikelake trout, lake whitefish are a slow-growing

found in lakes lacking lake whitefish (e.g.,Kathleen
Lake),while the ¢ N j-O Y 8 Ov@riety Bas been found
in lakes having lake whitefish (e.g., Mayo Lake).

Spawning

Lake trout spawn in the Yukon throughout September
and October as water temperatures cool. Unlike
many other salmonids, lake trout do not construct
spawning nests (redds). They typically spawn over
coarse, clean rocks, depositing eggs into the cracks
between the rock substrate (McPhail 2007). While

and long-lived species (Scott and Crossman 1973).
For example, in the Yukon, they have reached ages
older than 35 years. Their growth rate is influenced
by lake productivity, temperature, maturity age, and
population density (Healy 1980, McPhail 2007).

Spawning

Lake whitefish spawn throughout September and
October. However, exact spawning dates differ
between lakes andlatitudes and may occurbiannually
(McPhail 2007, Kennedy 1953). Lake whitefish do not

2
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construct redds. Spawning occurs at night over gravel
or rocky substrates. They release their eggs directly
onto the substrate (Becker 1983). Lake whitefish
reach maturity between 4 and 10 years (McPhail
2007).

Program Methods

SPIN

The method s we use to assess lake trout and lake
whitefish populations have evolved over the years
(Jessup and Millar 2011). Presently, the method used
is the Summer Profundal Index Netting (SPIN)
program, developed by the Ontario Ministry of
Natural Resources (Sandstrom and Lester 2009). We
adopted this method in 2010, replacing the previous
technique, the Spring Litteral Index Netting ( SLIN)
program, which primarily sampled nearshore habitat
(Jessup and Millar 2011) and tended to
underestimate lake trout abundance. Each summer,
between late June and early August, we conduct four
to five SPIN surveys throughout the Territory .

The SPIN method allows us to calculate the number
of harvestable lake trout through standardized
gilinetting. Nets are randomly set at different depths
throughout a lake. The number of nets used differ
depending on catch rates and the lake area with
depths greater than 10 m (see Sandstrom and Lester
2009 for more information on methodology). By
using this standardized method, we attempt to
estimate abundance within plus or minus 25% of the
actual population size . Standardization of the
sampling method also allows us to compare
populations among lakes across years and
geographical areas (Bonar et al. 2009).

Length , Age and Growth

During each survey, we collect data on the netted
fish, including their sex, age, maturity, fork length
(mm) and weight (g) . This data allows us to calculate
growth rates and examine the age composition of
each population. This type of information is important
when assessing a population o Bealth. Additionally,
where data is sufficient, we report on length -
frequency and age distribution s for lake trout and
whitefish. These data help us determine the
population's current size and age structure . Later, we
can compare these distributions with others to see if
the population is changing through time. This can
give us an idea if the average fish size and age are
getting smaller and younger, which can be a sign that
the population is undergoing harvest pressure or
stress (Guy and Brown 2007).

Throughout this report, we present age data in two
ways. First, for those lake assessments where we
have sufficient data (at least 40 fish ages and
lengths), we plot this data as a growth curve using
the von Bertalanffy growth equation (FSA package
for R; Ogle 2016). This equation plots fork length vs
age data, modelling a population's growth rate. Such
growth curves can be used to show changes in
growth between sampling years and through time .
They can also be used to establish appropriate slot
sizes when establishing length -based regulations.
This document presents graphs of lake - specific
growth curves and depicts the current upper slot size
as a horizontal line. (i.e., Aishihik 2007). Secondly, we
present the age data as a simple frequency
distribution for lakes where we have collected less
than 40 age and length samples .

Habitat

In addition to gathering information on fish
populations, we also gather habitat data. At the
minimum, we measure oxygen(mg/L) and
temperature profiles ( AC) and conduct bathymetric
surveys when assessing lakes.

Results



The Lake Trout Monitoring Program results are
appended to this report alphabetically . They are also
categorized based on the watershed where the lake s
are found. Each summary gives an overview of the
status of lake trout and lake whitefish population sin
a lake, including their estimated population size and
density, the population length range, its frequency
and age distribution , the lakes temperature and
dissolved oxygen profiles , and the lakeo gize
classification (Table 1). We also provide the
geographic locations of each watershed (Table 2,
figure 1) and possible recommendations for
regulative change, where appropriate.

Table 1. Yukon lake size categories

Size category Size range (ha)

A <100
101 61,000
1001 62,500
2,501 65,000
5,001 615,000

m m O O @

15,001 665,000

Table 2. Major Yukon drainages and watersheds

Major d rainage Watershed

Yukon Headwaters
Upper Yukon
Pelly
Yukon River
Stewart
Central Yukon

Porcupine

Mackenzie River Upper Liard

Central Liard
Peel and Southwestern

Beaufort

Alsek Alsek River

Data Uncertainties

The results contained in this report should be
interpreted cautiously. Many of the population
estimates are uncertain and have large population
ranges. The larger the range, the greater the
uncertainty. Additionally, many of the sampled lake
trout and lake whitefish populations lack sufficient
age data. This makes it difficult to draw meaningful
conclusions about a population o Bealth.

The recommendations in this report are based on the
collected data and methods used in the program
between 2010 and 20 21. During this period,
emphasis was placed on the live releasing of fish. As
such, little age data for this period exists . This has
made it difficult to interpret past results and has
made it difficult to draw meaningful conclusions .
During the initial sampling years, emphasiswas only
placed on improving the accuracy of the population
estimates. This was done by increasing the number
of net sets. Yet, the required accuracy was seldom
achieved.

Going forward, we will be refocusing some of our
efforts by gathering more information on fish age,
their growth and habitat s. This information will
improve our understanding of these populations. For
example, by improving our age data, we can refine
our analysis of fish growth and their mortality rates.
This will help us when deciding lake-specific size and
retention limits. This new information will be
incorporated when making future management
recommendations and will be add ed to fisheries
reports in the years to follow.

Report Usage

These results are designed to provide communities,
the public, First Nations, Renewable Resource
Councils, and fisheries managers with an overview o f
the status of lake trout and lake whitefish

population s in individual lakes. They have been



formatted to enable our fellow stakeholders to pull
individual lake results as necessary while providing a
short program overview. For further information
about the Lake Trout Monitoring Program,
stakeholders are encouraged to email the
Department of Environment Fisheries section at
fisheries@yukon.ca.
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Lake Information

WATERSHED
Alsek

SURFACE AREA
14,747 ha
MAXIMUM DEPTH
120 m

SURFACE TEMP
11.1°C
SAMPLING DATES
July 31 6 Aug 04

Location

LAKE CLASS
E
ELEVATION
930 m
AVERAGE DEPTH
35.5m
REGULATIONS
Conservation waters
NET SETS

140

Aishihik Lake is located in the southwest Yukon,
within the Traditional Territory of the Champagne
and Aishihik First Nations. It is located 43 km
north of the Alaska Highway, on the Aishihik

Road.

Access and U se

Aishihik Lake is accessed by the Aishihik Road,
with a government campground on the southern
end, and Aishihik Village on the north end. This
lake serves as the Aishihik Generating Station
reservoir, operated by Yukon Energy Corp.,

constructed in 1975. A fish ladder on the southern

end currently limits passage.

fisheries@yukon.ca

Fish and Wildlife Branch, SN EHES

Lake Trout Monitoring Program

Aishihik Lake 2017

Overall Status
Lake T rout

The lake trout population in Aishihik Lake , as observed
during the 2017 survey, showed a moderate density of
large-bodied lake trout, as compared to lakes within this
size category. This population appears healthy, despite
high angling pressure. An analysis of growth indicates
few individuals over 650 mm.

Lake W hitefish

Survey results indicate a healthy lake whitefish
population within Aishihik Lake. Whitefish populations
are being monitored for recruitment on a yearly basis by
Yukon Energy. To date little variation in recruitment has
been observed.

Recommendation

The recommendation for future surveys of the Aishihik
Lake is to improve population estimate power, by
increasing net sets and biological samples. This
population should be monitored for any cumulative
effects of the hydro system and incorporate monitoring
with hydro operations. This lake trout population should
be reviewed for slot size adequacy, as few individuals
were found above the current regulation limit of

650 mm.



Lake Trout

Lake trout captures totalled 134 during the 2017
survey of Aishihik Lake.

Population Estimate and D ensity

The population of lake trout in Aishihik Lake, as
assessed in the 2017 survey, was 66,500 (estimate
range: 40,700 to 93,300).

Length and Weight

These large-bodied lake trout ranged in fork length
from 225 mm to 889 mm, with an average length of
510 mm and weight of 1,738 g.

1=

Percent Frequency

o
1

Figure 2. Length frequency distribution of lake trout
sampled in Aishihik Lake (2017), n = 134.

Age and Growth

Age structures obtained from 48 lake trout showed
an age variation from 4 t o 32 years of age.
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Figure 3. Von Bertalanffy growth curve of sampled lake
trout in Aishihik Lake (2017), n = 48.

Lake W hitefish

During the 2017 survey, a total of 125 lake whitefish
were sampled in Aishihik Lake.

Length and Weight

The size of these fish ranged from 235 mm to 540
mm, with an average fork length of 387 mm and
weight of 863 g.

25

=

o]
L

Percent Frequency
5
1

Fork Length (mm)

Figure 4. Length frequency distribution of sampled lake
whitefish in Aishihik Lake (2017), n = 125.

Temperature and Dissolved Oxygen

Temperature and dissolved oxygen profiles were
obtained on August 1. The temperature profile
displayed a thermocline between 10 m and 18 m,
followed by a slow decline to 72 m. Overall, optimal
lake trout habitat existed throughout the entire water
column.

Temperature (C), Dissolved Oxygen (mg/L)
0 2 4 6 8 10 12 14 16 18 20
Lo 1

20 —

—  Temperature
—  Dissolved Oxygen

Depth (m)
&
|

60

Figure 5. Temperature (C) and dissolved oxygen (mg/L)
as measured in Aishihik Lake, August1, 2017.



Fish and Wildlife Branch, Fisheries
Lake Trout Monitoring Program
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Lake Information

WATERSHED LAKE CLASS
Alsek E
SURFACE AREA ELEVATION
7,968 ha 690 m
MAXIMUM DEPTH AVERAGE DEPTH
7.4 m 41m
SURFACE TEMP REGULATIONS
8.54°C Special Management
SAMPLING DATES NET SETS
June 03- 09 70
Location

Dezadeash Lake is in the southwestern Yukon,
within the Traditional Territory of the
Champagne and Aishihik First Nations. This lake
lies on the eastern border of Kluane National
Park and Reserve, approximately 40 km south
of Haines Junction.

Access and Use

Access to Dezadeash is along the Haines Road
(Hwy 3). This lake has a government
campground near the southern end with an
accessible boat launch, as well as several
residences.

fisheries@yukon.ca

Dezadeash Lake 2013

Overall Status
Lake Trout

Dezadeash Lake is a shallow, productive lake with a
healthy population of large -bodied lake trout. This
finding agrees with previous sampling results. This
population may be at risk due to decreasing thermal
habitat availability as water temperatures incre ase with
climate change.

Lake Whitefish

The lake whitefish population within Dezadeash Lake
was healthy with a high relative density. Of interest,
this lake also contains Squanga whitefish, a species
listed federally as one of Special Concern.

Recommendation

The recommendation from the 2013 survey is to
slightly increase the number of biological samples in
future surveys to improve our certainty in the
population status. This uniquely shallow lake should be
monitored for habitat changes due toincreasing
temperatures associatedwith climate change.
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Lake Trout

During the 2013 survey, a total of 228 lake trout
were captured.

Population Estimate and Density

The lake trout population in Dezadeash Lake was
estimated at 50,205 individuals. However, our
confidence in the estimate was weak (estimate range:
34,536 6 66,694). This corresponded to a density of
6.3 lake trout per hectare.

Length and Weight

Fork lengths ranged from 395 mm to 829 mm, with
an average length of 642 mm and weight of 3,323 g.
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Figure 6. Length frequency distribution of sampled lake
trout in Dezadeash Lake (2017), n = 228.

Age and Growth

Age structures were obtained from 14 lake trout
during the 2013 survey, with ages ranging from 6 to
24 years.
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Figure 7. Age frequency distribution of 2017 sampled
lake trout in Dezadeash Lake, n = 14

Lake Whitefish

A total of 629 lake whitefish were captured during
this survey.

Length and Weight

They ranged in fork length from 208 mm to 510 mm,
with an average length of 307 mm and weight of

386 g. Age structures were interpreted from 139 lake
whitefish. Ages ranged between 3 and 16 years. This
population appears healthy.
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Figure 8. Length frequency distribution of sampled lake
whitefish in Dezadeash Lake (2017), n = 629.

Temperature and Dissolved Oxygen

Temperature and dissolved oxygen profiles were
taken from the middle of the lake on June 9, 2013.
Both temperature and dissolved oxygen were
consistent throughout the water column. This is
expected in a system as shallow as Dezadeash Lake.

Figure 9. Temperature (C) and dissolved oxygen (mg/L)
as measured inDezadeash Lake, Juné®, 2017.
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