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Dear student,
I hope you leave this study with a better
sense of how I live, how humans can harm
or help me, and what you want for the
aquatic ecosystems in your province.
There is always more to learn, to question,
and to discover.
You hold great potential in your hands.
Sincerely,
Your friendly neighbourhood westslope
cutthroat trout
Image source: science photo library

Who am I?
My common name is westslope cutthroat
trout because of a red-coloured mark on my
throat.

Westslope Cutthroat Trout

Scientific name: Onchorynchus clarki lewisi

My scientific name is Onchorynchus clarki
lewisi. This name credits the explorers Lewis
and Clark for first describing me when they
travelled in Montana in the early 1800s.
I am a native species of Alberta. I have lived
and adapted to conditions along the Eastern
Slopes of the Rocky Mountains since the
glaciers retreated over 10,000 years ago.

Westslope Cutthroat Trout
Photo source: COSEWIC Status Report. 2016

What is my quest?
My quest is for survival.
I used to live in mountain waters, foothill creeks, and
prairie rivers. Today I am confined to headwater
streams and lakes, roughly 10% of my historic habitat
or range in Alberta. This is comparable to someone
living in only one room of their ten-room house. Where
I live is called my distribution.
My population numbers or abundance has also
decreased over time as human population in Alberta
has increased. Let’s find out why.

Image source: favpng.com

Overview
Part A: Biology
Part B: Threats
Part C: Recovery
Part D: Ghost Watershed Case Study

PART A: BIOLOGY

Image source:
Shutterstock.com

What do I look like? (morphology)

Silver to yellowish-green body

Red to orange coloured
slash in skin folds of lower jaw

Dark spots - more spots on top of fish and
towards the back

Photo source: COSEWIC Status Report. 2016

Reddish belly as an adult

Which one is the westslope cutthroat trout?
A

B

C

Image source: US Fish and Wildlife Service

Can you describe the differences? Similarities?
A

B

Rainbow trout

Brook trout
C

Westslope cutthroat trout

Image source: US Fish and Wildlife Service

B

A

C

It’s important to know
the difference between
these three trout species!

Image source: Alberta Fishing Guide

What is the simplest way to identify this fish?

RED SLASH under jaw = westslope cutthroat trout

Photo source: Trout Unlimited Canada

Image source: clipartguide.com

What is my life cycle?
(life history and reproduction)

Image source: trouster.com

Life cycle
• Spawning takes place between May and July when water
temperature reaches between 6˚C to 10˚C.
• A female adult creates a redd or spawning nest by thrashing her
tail in the clean gravel.
• She deposits her eggs in this depression and the male fertilizes
them.
• Then the female covers the eggs with a layer of gravel.
• Eggs incubate and take about 6 to 7 weeks to hatch.

Life cycle (continued)
• Alevin are what emerge from the egg.
• The alevin move to lower energy (slower) and covered parts of
the stream. They rely on the energy stored in their yolk sac and
become fry.
• These fry are also called “young of the year”.
• If fry survive the winter, they grow to become a juvenile before
maturing into a breeding adult, which can take several years.
• The cycle repeats.
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Image source: Streamexplorers.org

Image source:
clipart.email

What do I eat? (nutrition)

Staple Diet
Westslope cutthroat trout eat whatever
is seasonally abundant.
• Spring and summer: They choose
from many types of aquatic
invertebrates (otherwise known as
bugs that live in or on the water).
• Fall and winter: They eat these bugs
where water still flows. Lake
populations also feed on
zooplankton (microscopic animals).

Zooplankton
Image source: biology dictionary

Aquatic invertebrates
Image source: solvgreenteam

Kids menu
Alevin
use the
energy
stored in
the yolk sac

Image source: fishbio.com

Fry eat
small insects
such as
Chironomid
larvae
(midges)

Older juveniles eat a variety of
terrestrial and aquatic insects
including Diptera (true flies) and
Ephemeroptera
(mayflies)

Image source: Science Photo Library

Image source: University of Illinois

Adult menu
Adults eat the same
insects as the juveniles
plus larger aquatic
invertebrates like
craneflies, caddisflies,
and stoneflies.

Trichoptera
(caddisflies)

Image source: aquatax.ca

Plecoptera
(stoneflies)

Image source: ascentflyfishing.com

Artist: Janne Iivonen

Where do I live? (habitat)

Headwater habitat
• Westslope cutthroat trout prefer colder water and
higher gradient (steeper) streams compared with
other trout species. These places are at high
elevations.
• Their ability to survive in headwater streams and lakes
makes them a superior competitor in these locations.
In contrast, they can’t compete as well with other trout
species at lower elevations.
• Scientists describe this as the “temperature/elevation
refugia” theory.
Corral Creek, Banff National Park. Photo credit: S. Fritz

Headwater habitat (continued)
Headwaters
are the
sources
of rivers

Image source:
Schum 1977 on researchgate.net

cold

connected

Habitat: Cold, Clean,
Covered, and Connected
• Cold water: Their preferred temperature range is 9 ◦C to 12 ◦C but
the possible range is 4 ◦C to 15 ◦C. In winter, these trout need
pockets where groundwater flows in and ice doesn’t anchor to the
bottom.

covered
clean

• Clean water: They need clear water with little sediment, but lots of
dissolved oxygen.
• Cover over and in water: Overhanging vegetation provides shade,
refuge from predators, and food. Large woody debris and boulders
in the stream plus undercut stream banks can also provide cover.
• Connected water: They need unfragmented (connected) corridors
to move between areas for feeding, reproducing, and finding cover.

Waiparous Creek + unnamed tributary (top left and bottom)
View from Prairie Mtn (top right). Photo credit: S. Fritz

Sediment as foe
• Sediment refers to any small particle
either suspended in water or
deposited in the bed.
• Sediment can be made up of silt and
sand particles, and other debris. Silt
is one of the finest grains.
• Spawning trout need silt-free, clean
gravels to reproduce. Too much
sediment clogs the gravel making it
hard for the female to sweep a redd.
• Sediment can also choke eggs and
alevin, decreasing their chances of
survival.

Clean silt-free gravels

Silt-laden gravels

Waiparous Creek, different reaches. Photo credit: S. Fritz

Riparian area as friend
• A riparian area is the land
alongside the water in streams,
rivers, lakes, and wetlands. This
thin strip of soil and plants
along the shore contains high
biodiversity, or variety of life.
• A healthy riparian area is an
important part of westslope
cutthroat trout habitat and very
valuable for other species too.

Waiparous Creek. Photo credit: S. Fritz

Image source: cowsandfish.org

Cool corridor
Healthy riparian areas:
• protect streambanks from erosion
• filter out sediment and pollutants
• provide shade and cover to protect against
heat and predators
• support plants that are habitat for
invertebrates, the food source of westslope
cutthroat trout
• stabilize the banks and maintain channel
shape, preventing warming and speeding
currents
Image source: tvwatershed.org

Let’s put this all together...
...by talking about ecosystems, fitting the pieces and connecting the dots.

Image source: dreamstime.com
Image source: aliexpress.com

What is an ecosystem?
Ecosystems are complex interconnected
systems. They are communities of plants and
animals that interact with their environment.
• Living and non-living things within an
ecosystem depend on and interact with
each other.
• Once you start looking at one species, you
quickly realize how they connect to
everything around them.
• Westslope cutthroat trout survival depends
on the health of the whole ecosystem.
Photo source: Alberta Wilderness Association

Image source: graphicsRF.com

What ecosystem am I part of?

Aquatic Ecosystems
Life in an aquatic ecosystem exists in or on the
water, either freshwater or saltwater.
• Today in Alberta, westslope cutthroat trout are
confined to a specific type of freshwater
ecosystem called a headwater ecosystem.
• These headwater ecosystems are at high
elevations, contain steep gradient (slope)
streams, and have low productivity because
of the climate. Productivity describes the
amount of life.
• In the past, they also used to occupy
freshwater ecosystems at lower elevations
with higher productivity.

Image source: Alberta Recovery Plan 2012-2017

Abiotic (non-living) parts
Abiotic factors include:
•
•
•
•
•
•
•
•
•

Temperature
Elevation
Dissolved oxygen in water
Sunlight
Wind and air
Chemical properties of water
Physical properties of water
Gravel and sediment in channel
Soil along bank
Waiparous Creek. Photo credit: S. Fritz

Biotic (living) parts
Biotic factors include:
•
•
•
•
•
•
•
•
•

Bacteria
Plankton
Algae
Invertebrates
Aquatic plants
Riparian plants
Fish
Birds of prey
Mustelids (e.g., weasels)
Image source: Usgs.gov

Ecosystem interactions (1)
Biotic Factor

Photo source: bitterrootranch.com

<-Interaction->

Biotic Factor

Riparian plants

provide cover for shade
and protection for

Westslope cutthroat
trout

provide nutrients and
bacteria
energy when they excrete
waste and when they die to

Aquatic
invertebrates

are a food source for

westslope cutthroat
trout

Riparian plants

provide habitat for

invertebrates

Can you add more?

westslope cutthroat
trout

Ecosystem interactions (2)

Photo source: Terra Erosion Control Ltd.

Biotic Factor

<-Interaction->

Westslope cutthroat
trout breeding adults

need

clean gravels for
spawning

Riparian plants

shade

water keeping it cool

Westslope cutthroat
trout
in all life stages

require

dissolved oxygen
(absorb this gas
through their gills)

Riparian plants

stabilize

soil along the bank

Can you add more?

Abiotic Factor

Ecosystem interactions (3)
Abiotic Factor
Cold water
High gradient (steep
slope) terrain
Can you add more?
Waiparous Creek. Photo credit: S. Fritz

<- Interaction ->

Abiotic Factor

can hold more

dissolved oxygen

creates

faster water flow

Food webs
Energy moves through an ecosystem along
connected pathways called a food web.
• The sun is the direct or indirect source
of energy for all life in any ecosystem.
• The arrows show energy moving. For
example, the sun gives energy to plants,
so the arrow is shown from the sun to the
plants.

Image sources: wv.gov and nasa.gov

Food webs (continued)
•

•

Image Sources: wv.gov and nasa.gov

Some organisms can get energy
from many sources. For example, the
trout (vertebrate predators) get
energy from invertebrate collectors,
predators, and shredders so arrows
from each of these sources are
shown.
Bacteria decomposers are another
part of this food web, but not shown
here. They get their energy by
breaking down material from dead
organisms.

Energy capture categories
Category

Definition

Examples

Producers

Use energy from the sun to make
their energy (photosynthesis)

Aquatic and riparian plants, algae

Consumers

Obtain energy* from producers
or other consumers

Primary consumers: grazer and scraper
invertebrates such as caddisflies and mayflies
Secondary consumers: predator invertebrates
such as stonefly nymphs
Tertiary consumers: westslope cutthroat trout

Decomposers

Break down producers or
consumers for energy

Bacteria

*Carbon is cycled through the ecosystem. Producers take in carbon dioxide and through photosynthesis they
make organic molecules that contain carbon. Consumers break down these carbon compounds for energy.
Both producers and consumers release carbon dioxide through respiration. When living organisms die,
carbon in their tissues is released back into the ecosystem and broken down by decomposers.

Riparian plants

*lotic means habitat in moving fresh water

(Producers
washed into
the water)

Image source: nwcouncil.org

(Producers
in the water)

Tug at
the web
• What if the riparian plants were missing?
Which type of organism(s) would be affected?
• What would happen if the trout disappeared?
• What life in the food web should receive an
arrow from the sun?
• What organism(s) directly or indirectly use the
energy from the sun?
• Can you research the unfamiliar words in this
food web? E.g., allochthonous organics,
primary autochthonous producers, detritus

Indicator species
• The presence or absence of an indicator species
reveals something about the ecosystem.
• Westslope cuttrout trout are an example of an indicator
species because their presence tells us the ecosystem
is healthy in these ways:
• good water quality including high levels of
dissolved oxygen and low sediment loads (abiotic
factors);
• functioning food web including available
invertebrates for food (biotic factors).

Westslope Cutthroat Trout. Photo source: Fisheries and Oceans Canada

PART B: THREATS

NOW

THEN

(April 2013)

(pre 1900)

=
Presence
of
westslope
cutthroat
trout

What happened?
Population increase
• About 70,000 people lived in the area now
known as Alberta around 1900.
• Today, there are more than 4,300,000 people
living in Alberta.
How has the increase in human needs and wants
affected westslope cutthroat trout?
• Abundance- less of these fish exist
• Distribution- these fish exist in fewer places
Let’s find out how and why this happened.
Photo source: Government of Canada

Human needs
Human need

Activity to meet need

Intended Consequence

Unintended Consequence

Water

Withdrawing water from
lakes and rivers

Water for houses, farms,
and factories

Reduced and inconsistent
flows

Energy

Building dams on rivers to
produce electricity

Electricity production

Barriers to fish movement,
altered flow

Materials

Clear-cut logging in forests

Timber for building and
paper products

Can cause more erosion and
sediment flowing into water
without best practices

Movement

Road building

Access to land

Degradation and
fragmentation

Human wants
Human want

Activity to meet want

Intended
Consequence

Unintended
Consequence

Sport fishing

Stocking lakes and rivers
with non-native trout

Catching fish for
pleasure
and economic
benefits from tourism

Reduced range and
populations of pure
native trout due to
harvest, hybridization
and competition

Motorized
recreation

Driving vehicles on
backcountry trails

Backcountry travel

Can damage riparian
areas and stream
beds (habitat)

What are the main threats to my
survival?

Threats
Natural threats include:
• Large flood events
• Predation
Human threats are the biggest concern and
can be put into three broad categories:
• Hybridization
• Harvest
• Habitat Loss

Image source: seppo.net

What is hybridization?
Westslope cutthroat trout
• Hybridization is when two different species mate and
produce young that have traits from both parents. These
young can reproduce.
• Rainbow trout can hybridize with westslope cutthroat
trout.
• Due to this process, over time westslope cutthroat trout
become less fit for survival and their distinctive features
fade. We say they are less genetically pure.

+
Rainbow trout

Introducing non-native species
• Rainbow trout are not native to Alberta. They were
brought from Eastern Canada and introduced
(stocked) into the Bow River in the 1920s for sport
fishing. At that time there were no dams on the Bow
River, so they moved freely into other rivers and
streams.
• Once rainbow trout entered the aquatic ecosystems
of Alberta, they changed interactions and upset the
balance.
Image source: Government of Ontario

Another invasive species
• Around 1903, people who enjoyed sport fishing and
wanted to encourage tourism stocked Alberta
waters with brook trout. This non-native fish species
outcompetes the native westslope cutthroat trout for
food and habitat.
• Like the introduction of non-native rainbow trout, the
release of brook trout altered the existing ecosystem.

Brook trout

Image source: cpr.ca

Harvest
• You can see why people love to fish (harvest). But
too many anglers were taking too many westslope
cutthroat trout from their native habitat, causing
them to be extirpated (locally extinct) in some
areas.
• Fishing rules changed to be “catch and release”, but
some fish die even when they are put back in the
water. This is called release mortality.

Image source: flylund (top) and teck.com (bottom)

Know and follow the rules
• The Government of Alberta releases sportfishing
regulations every year:
http://www.albertaregulations.ca/fishingregs/
• Some people fish illegally. This is called poaching and
can be reported to the Government of Alberta Report a
Poacher line:
1-800-642-3800

Habitat Loss
Habitat loss can happen because of human
activities both on the land and in the water.
• When vehicles cross through streams, they
damage both the riparian plants and the
gravel bed the fish need for spawning.
• Repeated use of these areas compacts the
soil and increases runoff from erosion.
• Improperly built or sited roads and trails
can also contribute sediment to the water.

Waiparous Creek drainage. Photo credit: S. Fritz

Damage done
• Everyone needs a home. Do you remember
what westslope cutthroat trout need in their
home?
• Do you notice where the riparian areas have
been damaged?
• How would this damage affect the fish?
• What do you notice about plant growth along
the shore?
• How would you describe the water quality in the
top photo?
Photo credits: Cows and Fish (top) and Government of Alberta
Backcountry Trails Flood Rehabilitation Team (bottom)

Commercial Break
We interrupt this program to bring you a message from the Government of Alberta.

Commercial Break (continued)

Bigger picture
Other threats include:
• climate change, which affects the
whole ecosystem
• fragmentation of habitat (water
courses are not connected) due to
road building and other linear
disturbances
• whirling disease
Image source: e360.yale.edu

Species At Risk
•

Westslope cutthroat trout
are a species at risk.

• Both the Alberta and
Canadian governments list
westslope cutthroat trout as
threatened, which means,
“likely to become
endangered if nothing is
done..”.

PART C: RECOVERY

Caring about Cutthroat
(excerpts from Alberta Recovery Plan 2012-2017)

“Why would we, why should we care about cutthroat trout?”
“Cutthroat trout are a part, a feature of a watershed and an
indicator of landscape health...having cutthroat occupy these
watersheds is the gold seal of water quality. The ripples that
extend outward from a pebble dropped in a stream containing
cutthroat inevitably find us.”
“It may well be that our own species will need these healthy
watersheds with natural expressions of biodiversity and
ecosystem services. It truly needs them now!”
Author: Lorne Fitch, P. Biol.

• What do you think Mr. Fitch
means when he says that
streams containing
cutthroat trout have, “the
gold seal of water quality”?
• Can you put his thoughts
into your own words? What
is he saying?
• What are “ecosystem
services”?

Photo credit: R. Blanchard

Why is it important that I survive?

Many reasons
“...wildlife, in all its forms, has value in and
of itself and is valued by Canadians for
aesthetic, cultural, spiritual, recreational,
educational, historical, economic, medical,
ecological and scientific reasons...”
-Species at Risk Act

Image source: DELYEA Art

Many meanings
Westslope cutthroat trout are:
• traditionally important to Indigenous people
• an indicator species for the health of
ecosystems, especially water quality
• important in structuring aquatic ecosystems
• adapted to exist in extreme habitats such as
colder, less productive ecosystems
• nutrient providers to riparian vegetation
• a symbol of Alberta’s biodiversity
Artist: James Corwin

Image source: seppo.net

What are people doing to help us?

Know. Decide. Act. Repeat.
• What knowledge do you think
people need before they can make
decisions about how to take action
to help the westslope cutthroat
trout?
• How does science help people gain
this knowledge and inform their
decisions?
• How do people know if their actions
are working to achieve the goal?
Image source: ruralhealthinfo.org

Know
• Scientists need to know the biology of the
westslope cutthroat trout, as well as the
threats to their survival.
• They also need to know where pure strains
live (distribution) and how many there are
(abundance).
• Scientists do this by taking fish inventories.
Some methods include backpack electrofishing. Organizations such as Trout
Unlimited teach this technique.
• Genetic testing is also needed.
Photo source: Trout Unlimited Canada

Know (continued)
• Species at risk are listed and described by
the Committee on the Status of
Endangered Wildlife in Canada
(COSEWIC). This committee of scientists is
authorized by the federal government’s
Species at Risk Act (SARA).
• In 2006 and again in 2016, scientists from
COSEWIC wrote a report about the
assessment and status of westslope
cutthroat trout.

Decide
Decision makers need to set goals for recovery.
The Recovery Strategy and Action Plan (2019) contains work
done by both the Government of Canada (Part 1) and the
Government of Alberta (Part 2).
The plan sets these goals to help westslope cutthroat trout:
• protect and maintain the existing distribution
• re-establish populations to self-sustaining levels
*Watch this video of introduced populations into Rainbow Lake in
Banff National Park: Introduction of WSCT in Rainbow Lake

Decide (continued)
Examples of personal decisions

• To keep wheels out of water
• To obey fishing regulations
• To use wood products wisely to avoid waste
Examples of public decisions

• To protect habitat (Government of Canada - Critical Habitat Order)
• To enhance and sustain habitat (Government of Alberta – Fisheries Habitat
Enhancement and Sustainability or FISHES program)
• To improve habitat and raise awareness (non-government environmental
organizations such as watershed stewardship groups, Trout Unlimited and
others)

Act
PROBLEM

SOLUTION

Hybridization

examine barriers in some locations; remove
non-native species

Harvest

enforce the recreational fishing rules to stop
illegal harvest

Habitat Loss

restore degraded habitats; work with others
to improve land use practices
Source: Recovery Action Summary. Government of Alberta

Act (continued)
• Actions included in the Canadian Recovery
Strategy and Action Plan (2019):
Ø(1) Research, (2) Monitor, (3) Manage and
regulate, (4) Educate
• Actions included in the Alberta FISHES program:
ØIdentify priority project areas (side map)
ØComplete projects
Science informs these actions.
There is more to do.

PART D: GHOST WATERSHED
CASE STUDY

Ghost River Watershed Case Study
The Ghost River Watershed contains
westslope cutthroat trout within its
freshwater ecosystems.
GUIDING QUESTIONS
• What is a watershed?
• Where is the Ghost Watershed?
• Where do westslope cutthroat trout currently live
in the Ghost Watershed? Where could they live?
• What specific challenges do they face here?
• What is being done about it?
• Who is the Ghost Watershed Alliance Society?
Part of the Ghost River Watershed. Photo credit: S. Fritz

Flow From
High to Low
• A watershed is the area of land that drains to a
common point. A watershed boundary is the
height of land that acts like the rim of a funnel.
• Precipitation that falls on the land can infiltrate to
become groundwater or collect in surface
streams, rivers, wetlands, and lakes; all flowing to
the lowest part of the watershed.

Image source:
co.rockingham.nc.us

• Smaller watersheds are nested within larger
ones. A large watershed is sometimes called a
basin. Ghost River Watershed is one of many
smaller watersheds within the Bow River Basin.

Ghost River Watershed
BC-Alberta Border
(High elevation)

Calgary

Bow River
Basin
(shaded area)

Map source: Bow River Basin Council

Bow River joins Oldman River
(Low elevation)

Ghost River
Watershed
Headwaters and outlet
Headwaters:
The front ranges of
The Rocky Mountains

Headwaters:
Front ranges of
the Rocky Mountains

The Ghost
Watershed

Outlet:
Ghost River joins the Bow River
above the Ghost Dam

Map source: Bow River Basin Council

Outlet:
Ghost River joins the Bow River
above the Ghost Dam

Waiparous
Creek

Ghost River
Watershed

North Ghost River

3 Main Tributaries
Headwaters:
The front ranges of
The Rocky Mountains

South Ghost River

The Ghost
Watershed

Outlet:
Ghost River joins the Bow River
above the Ghost Dam

Map source: Bow River Basin Council

Smaller tributaries include LeSueur Creek, Johnson Creek, and Meadow Creek

Mountains

Foothills
Red dot is location
of next slide

Lake
Minnewanka

Image source: Google Earth

High
elevation

Ghost
Reservoir

Low
elevation

Top down
• The lake at the bottom right of the satellite
image is Ghost Reservoir, created by the
TransAlta dam just downstream of where the
Ghost River joins the Bow River.
• Lake Minnewanka can be seen at the left of
the image, which is part of Banff National
Park and not part of the Ghost River
Watershed.
• Can you spot the North and South Ghost
Rivers? Waiparous Creek?
• Bonus: Can you find the Trans Canada
Highway?

Colourful
confluence
Waiparous Creek
Ghost River

Waiparous Creek (left) joining the Ghost River (right). Photo credit: S. Fritz

• The Waiparous Creek (on the
left) merges with the Ghost
River (on the right) in a
dramatic visual line.
• The Waiparous Creek carries
higher sediment loads
because of the (1) more
erodible materials along its
banks, the (2) steeper slopes
that line the creek, as well as
the (3) upstream human
activity.

Off-highway
Vehicle Use
(Recreational)

Grazing
(Agricultural)

Human activities in
the Ghost Watershed
Like many places in the
foothills, the Ghost River
Watershed is a busy place.
Human activities or land uses
include:

Timber harvesting
(Industrial)

Oil and gas
Extraction
(Industrial)

• Recreation (motorized and
non-motorized)
• Grazing
• Oil and gas extraction
• Timber harvesting

Photo credit: S. Fritz

Cumulative Effects and
Linear Footprint
• When we add up all the impacts from different
activities on the land, we call this cumulative effects.
• One way to visualize cumulative effects is to look at all
the lines that humans create by making roads, trails,
and industrial cuts like seismic lines. Together, all
these lines are called the human linear footprint. The
satellite image to the left shows:
o the Ghost Watershed boundary as a red outline
o the linear footprint as orange lines

• A high linear footprint threatens westslope cutthroat
trout critical habitat because lines can be a source of
sedimentation and fragmentation.
Top – Trail and cut-block west of Waiparous Creek. Photo Credit: S. Fritz
Bottom - Map source: Ghost River State of the Watershed Report. 2018

A Critical Place
• Before 1900, westslope cutthroat trout occupied most of
the watershed.

Waiparous Creek sub-basin

North Ghost River

• Currently, small, isolated populations of these fish are
found primarily in the Waiparous Creek sub-basin.
• In general, the entire Waiparous Creek sub-basin has
been identified as critical habitat. What does this mean?
• Under the federal Species at Risk Act, ”critical habitat is
the habitat that is necessary for the survival or recovery of
listed extirpated, endangered, or threatened species.”
• In other words, critical habitat is where the species could
live.

South Ghost River

Ghost River
joins the Bow River
Map source: Bow River Basin Council

Close-up of
Critical Habitat

Red line shows
approximate boundary
of critical habitat

(2019)

•

•

In general, the Waiparous
Creek sub-basin is shown as
critical habitat for westslope
cutthroat trout, outlined in
red.
The pink lines show specific
creeks designated as critical
habitat.

Map source: Federal Recovery Strategy and Action Plan. 2019

Shrinking area

Where they DID live
(historic distribution pre-1900)

Over time, populations of westslope cutthroat trout
have become confined to smaller areas within the
Ghost River Watershed.

Where they DO live
(locations within Waiparous
Creek sub-basin)

*The areas of Ghost Watershed represented here are not exactly proportional to population changes.

Can we reverse the trend?
?

Where they DO live
(Waiparous Creek sub-basin)

?

Where they COULD live
(federal designated critical
habitat 2019)
Note: WSCT could also live
in some places not
designated as critical habitat

Where they DID live
(historic distribution pre-1900)
Note: not all historic habitat is
suitable today due to human or
natural changes

Who is the Ghost Watershed Alliance Society?
This watershed stewardship group engages in:
• Science, research, and monitoring
• Outreach and awareness
• Advice and recommendations
• Ecosystem repair and enhancement
In addition to other efforts aimed at watershed
health, this non-profit group collaborates to
protect the westslope cutthroat trout. We will
use the acronym GWAS to refer to this group.
http://www.ghostwatershed.ca/

Soil Bioengineering:
one solution
Living material can be used to solve an environmental problem.
• For example, soil bioengineering uses willows and other
native plant material to anchor the soil and re-establish plant
communities in damaged and eroded areas.
• This ecosystem repair traps and filters sediment, creates
invertebrate habitat, and shades the water.
• These images show successful willow growth in 2018 after
soil bioengineering was done in 2017 along Johnson Creek.
GWAS collaborated with Alberta’s Westslope Cutthroat Trout
Recovery Team under the direction of Dave Polster.
Photo credits: GWAS

GWAS aims to
complete one soil
bioengineering
project per year.

Before

• With the continued
help of volunteers, this
site along Four Mile
Creek was restored in
2019. This area is
critical habitat for
westslope cutthroat
trout.
• Projects in previous
years targeted other
tributaries designated
as critical habitat.

BEFORE
After

Photo credit (top left): M. Krainer
Photo credit (bottom left and right): L. Petersen

Teamwork

Before

After

Designated trails:
another solution
Image source: Government of Alberta

• The Ghost River Watershed contains public land, owned
by Albertans and managed by the Government of Alberta.
One planning tool for recreation on public land is called a
Public Land Use Zone (PLUZ).
• PLUZ maps like the one shown at the top left identify the
designated trail network. These are the allowed
pathways for motorized vehicles such as quads,
motorbikes, and other off-highway vehicles.
• The designated trail network contains bridges over water
courses to prevent damage. Some trails have signs
explaining the importance of protecting westslope
cutthroat trout habitat.

Image source: Google Earth

Bridge the gap
GWAS supports Alberta
Environment and Parks
in their effort to protect
westslope cutthroat trout
critical habitat. This bridge
and educational sign on a
designated trail are examples
of work done by Alberta’s
Westslope Cutthroat Trout
Recovery Team. The following
slide shows more of their
work.
Waiparous Creek Bridge, PLUZ node 119. Photo credit: S. Fritz

Bridge the gap (continued)

Signage along Waiparous Creek. Photo credit: S. Fritz

OHV trail closure to protect WSCT habitat.
Photo credit: S. Fritz

Saving native trout: a group effort
Human Activity

Threat

Possible Solutions

Groups involved

Motorized
recreation

Damage to riparian
areas and stream beds;
sediment input

Continue bioengineering; enforce
use of designated trail network and
bridges; engineer proper trails

Government + users of
public land + watershed
stewardship groups

Timber harvest
(clear-cut
logging)

Possible release of
sediment into creeks

Conduct best practices including
buffers, good road design, and
proper sediment control

Government
+ forestry companies

Recreational
fishing

Release mortality and
poaching

Respect fishing regulations; remove Government + people
non-native species
who sport fish

Road and trail
construction and
creation

Sediment run-off and
fragmentation

Minimize and share roads; keep to
the designated trails; reclaim roads

Government + industrial
and recreational users of
public land

In our hands

Artist: Kelsey Walsh

Some of the last remaining populations of
pure westslope cutthroat trout exist in the
Ghost River Watershed. A native species of
Alberta, these once widely distributed fish
had healthy populations throughout the
Eastern Slopes. Today their range and
numbers have dwindled, giving them the
unwelcome title of “Species At Risk”. If
nothing is done to reverse the trends, these
fish will become only a recorded memory of
our once rich biodiversity.
It’s in our hands.

GLOSSARY
Abiotic factor (noun) – a non-living component of an ecosystem
Abundance (noun) – how many individuals of a species exist
Alevin (noun) – newly spawned trout containing egg yolk
Aquatic ecosystem (noun) – communities of life that exist in or on the water, either fresh or saltwater
Aquatic invertebrate (noun) – animals without backbones that live in, on, or near the water
Basin (noun) – a large river drainage that is made up of smaller watersheds
Biodiversity (noun) – variety of life
Biotic factor (noun) – a living component of an ecosystem
Common name (noun) – a name given and recognized by the general public

GLOSSARY
Confluence (noun) – where two or more flowing bodies of water join
Consumer (noun) – an organism that gets energy by eating other organisms. Primary consumers
eat producers, secondary consumers eat primary consumers, and tertiary consumers eat primary
and secondary consumers.
COSEWIC (acronym) - Committee on the Status of Endangered Wildlife in Canada
Critical habitat (noun) – the habitat necessary for the survival or recovery of a listed species
(Section 2 of the Species at Risk Act)
Critical Habitat Order (noun) – a legal protection under SARA for areas designated as essential to
the conservation of a listed species
Cumulative effects (noun) – changes in the environment that are caused by a combination of all
the past and present human actions
Decomposer (noun) – an organism that breaks down dead or decaying organisms for energy

GLOSSARY
Designated trail network (noun) – the allowable pathways for motorized recreation, set by the
Government of Alberta
Dissolved oxygen (noun) – a measure of how much oxygen is dissolved in water; often measured
in milligrams per litre (mg/L); high amounts of dissolved oxygen indicate good water quality
Distribution (noun) – where a species lives
Ecosystem (noun) – a community of living organisms that interact with their environment
Ecosystem services (noun) – the benefits to humans coming from healthy ecosystems
Electrofishing (verb) – a scientific survey method that uses electricity to temporarily stun fish
Elevation (noun) – height above sea level
Erode (verb) – the process by which the surface of the earth is worn away by wind, rain, ice, and
gravity

GLOSSARY
Extirpated (adjective) – locally extinct; a species no longer exists in one area
FISHES (acronym) – Fisheries Habitat Enhancement and Sustainability program; an Alberta program that
focuses on fish habitat restoration
Fit (adjective) – in good health; suited for a purpose
Food web (noun) – a diagram showing energy relationships between life in an ecosystem. Arrows represent
a pathway of energy transfer, all originating from the sun.
Fragment (verb) – the condition or process of breaking into smaller parts
Freshwater (noun) – water that does not contain significant amounts of salt
Fry (noun) – stage of trout life cycle after alevin stage
Genetically pure (adjective) – unique genes in a species are not altered or lost due to breeding with other
species
Gradient (noun) – a measure of how steep or gentle a slope is; the degree of incline

GLOSSARY
Grazer/Scraper (noun) – an invertebrate functional feeding group defined by its behaviour of grazing or
scraping algae off rocks and aquatic plants
GWAS (acronym) – Ghost Watershed Alliance Society; watershed stewardship group
Habitat (noun) – home or environment of a species
Harvest (verb) – to collect plants or animals that can be eaten or used
Headwaters (noun) – sources or beginnings of rivers
Hybridize (verb) – the process of producing fertile offspring from two different parent species resulting in
young with blended traits
Incubate (verb) – keep conditions stable for development
Indicator species (noun) – a species that serves as a signal for ecosystem conditions
Intended consequence (noun) – a planned result

GLOSSARY
Invasive species (noun) – an introduced (non-native) species that causes ecological harm
Juvenile (noun) – stage of trout life cycle between newly spawned and mature adult
Linear footprint (noun) – a visible alteration of the natural environment in the form of a line. Examples
include roads, trails, seismic lines, and utility corridors; each with varying width.
Morphology (noun) – the study of form
Native species (noun) – a species that originated in and adapted to a certain area
Outlet (noun) – a point where the water flows or pours out
Poach (verb) – to harvest or hunt illegally
Predator (noun) – kills and eats another organism called its prey
Producer (noun) – an organism that takes energy from the sun to make its own energy through the process
of photosynthesis

GLOSSARY
Productivity (noun) – a measure of the amount of living organisms or the biomass. Highly productive
ecosystems have a large quantity of biomass.
Public Land Use Zone or PLUZ (noun) - an area of public land designated by the Alberta Government to
manage recreational activities. Each PLUZ has a map of designated trails and public recreation areas (PRAs)
including rules for use.
Redd (noun) – spawning nest
Release mortality (noun) – when a fish is caught alive, but then dies when let go
Riparian area (noun) – the lands beside streams, rivers, lakes, and wetlands where the vegetation and soils
are strongly influenced by the presence of water. These areas link water to land. They support rich
biodiversity and are the most productive and valuable of all landscape types.
Saltwater (noun) - water that contains amounts of salt, such as oceans or lakes with no outlet
SARA (acronym) - Species at Risk Act; federal legislation

GLOSSARY
Scientific name (noun) – a name given based on rules of classification; includes genus and species; a formal
name accepted by the scientific community
Seasonally abundant (adjective) – lots to be found at a certain time of year
Sediment (noun) – solid particles that move by the action of wind, water, ice, or gravity. Particles can be
debris made of plant and animal material or rock and mineral pieces.
Silt (noun) – solid particles that are smaller than sand particles but larger than clay particles
Soil bioengineering (verb) - a technique or process to stabilize the soil and restore riparian areas by using
living native plant materials such as willows and woody debris to re-establish plant communities
Spawn (verb) - produce young
Species at Risk (noun) – a naturally occurring species in danger of disappearing
Stock (verb) – artificially introducing or increasing fish populations

GLOSSARY
Temperature/elevation refugia (noun) – the theory that low temperature and high elevation habitats are a
refuge for westslope cutthroat trout
Threatened (adjective) – likely to become endangered if nothing is done to reverse the factors leading to its
extirpation or extinction
Tributary (noun) – a stream or smaller watercourse that flows into a larger one
Unintended consequence (noun) – an unplanned result
Watershed (noun) – an area of land that drains precipitation to a common outlet
Watershed stewardship group (noun) – a community of people who take action to protect the
environmental health of a watershed; usually made up largely of volunteers and partnerships working at a
local level towards on-the-ground solutions
Zooplankton (noun) - microscopic animals that drift in water
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