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Introduction
Throughout the past century, science and technology have melded together in Mount
Revelstoke and Glacier national parks under the banner of stewardship and conservation.
The value of these parks is much more than the sum of their parts; vast amounts of
monitoring and research have been conducted by both Parks staff and external scientists, on
topics varying from bear and wolverine genetics, snow and avalanche science, archeology,
social sciences, changes in the regional landscape, to the identification of new insect species.
Mount Revelstoke and Glacier national parks (MRGNP) are not only places of science and
research, but also of inspiration, exploration and continual learning.
Research, conducted by parks staff and outside academia improves knowledge of natural
resources both inside and outside of park boundaries. Ecological integrity monitoring
programs provide insight into how systems and resources within parks change over time.
Both activities lead to a better understanding of ecological and cultural resources and
contribute to goals of ensuring that our protected places are enjoyed in ways that leave them
unimpaired for present and future generations.
In 2005, the MRGNP field unit called for an ecological integrity monitoring program to
assess change in the condition of ecosystems over time. Research and monitoring programs
are essential components of managing and protecting ecosystems. However, small parks
such as MRGNP, also need to work with their neighbors and partners to ensure that studies
contribute to ecological knowledge within the greater North Columbia ecosystem.
This report provides summaries of the research and monitoring activities conducted in
Mount Revelstoke and Glacier national parks between the periods of 2007 - 2011. Summaries
were compiled from research permits and park monitoring projects, and subsequently
reviewed and updated by the lead researcher(s). Efforts were made to be as comprehensive
as possible.
The report is intended for use as a reference and communication tool for managers, partners,
stakeholders, and parks staff. Information collected for this report will also serve to provide a
strong foundation on which to build the Field Unit’s State of the Park summaries. Enjoy the
fruits resultant from five years of science in the field!
Sarah Boyle, M.Sc, P.Biol, Editor and Ecologist, MRGNP
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Measures of Forest Health

MOUNTAIN CARIBOU CENSUS
RATIONALE:

PARTNERS & FUNDING:

MRGNP park management plan (2010) identifies
that caribou conservation is a priority.

BC Ministry of Environment, Parks Canada

This census benefits caribou recovery by providing
accurate information on population trends. This
information is required to determine management
objectives related to caribou conservation and for
park management planning. Population trend also
provides a measure of management effectiveness.
OBJECTIVES:

To monitor population status of caribou herds local
to Mount Revelstoke and Glacier National Parks on
BC and federal lands.
METHODS:

Caribou habitat is surveyed by helicopter using
BC Provincial Resource Inventory Committee
standards for surveying mountain caribou. When
caribou are observed, the aircraft approaches to
determine the number and age class of caribou.
A total count census will be conducted once every
three (3) years, with an estimate of calf recruitment
in intervening years.
YEARS OF DATA COLLECTION

1994 – 2011, on-going
Total count surveys have been conducted every
1-3 years North of Revelstoke since 1994 and for
the Central Selkirk/Duncan herd since 1997. The
Province of BC has conducted inventory in for the
Central Selkirk/Duncan herd and the Province of
BC and Parks Canada have worked in partnership
to conduct inventory in the Revelstoke area
(Columbia South, Columbia North, Monashee
South, Frisby-Queest, Kinbasket herds).

RESULTS:

There are two caribou herd (herds) with range
in Mount Revelstoke and Glacier National Park.
The Columbia South herd lives in both Glacier
and Mount Revelstoke Park and on BC Provincial
Crown lands to the north. The Duncan Herd lives
primarily on BC Provincial Crown land in the
Duncan River near the south-east corner of Glacier
National Park.
Parks Canada worked with local and BC Provincial
biologists to conduct a census of the Columbia
South herd in March 2011. Seven (7) caribou
(including 2 calves) were either seen directly
or estimated from tracks and four (4) of these
caribou were in Mt. Revelstoke Park. There were
approximately 117 caribou in the herd in 1994,
but by 2002 the herd had declined to 40 animals.
Calf recruitment (the number of calves living to 10
months of age) was very low in 2006 (1 calf) and
2008 (0 calves). There were 2 calves counted in
both 2009 and 2011. Parks Canada will be working
with BC Provincial biologists on a calf recruitment
survey for the caribou herds north of Revelstoke
in spring 2012, if snowpack reaches the required
300cm for sightability.
The Duncan herd was last surveyed by the BC
Ministry of Environment in March 2010. One
group of 7 adult caribou was observed. Between
5 and 15 caribou (including those estimated
from tracks) were sighted during annual surveys
between 2004 and 2008. During a reconnaissance
flight in winter 2011, Parks Canada staff observed

MRG ECOLOGICAL INTEGRITY MONITORING PROGRAM

two groups of caribou in the upper Duncan
River, confirming caribou presence in the area.
Parks Canada will be working with BC Provincial
biologists to survey this herd in spring 2012.
DATA LOCATION:

The most recent census reports (see title below)
for the Duncan and Columbia South herds are
available from the Province of British Columbia –
Ministry of Forests Lands and Natural Resource
Operations and Mount Revelstoke and Glacier
National Parks.
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Furk, K., R, Serrouya, and C, Legebokow. 2011.
Population Census of Mountain Caribou in
the North Columbia Mountains; March 2011 –
Columbia North, Columbia South, Frisby- Queest
and Monashee South herds. Ministry of Natural
Resource Operations: Nelson, B.C.
Degroot, L. 2010. 2010 Mountain Caribou Census
Central Selkirk Mountains. B.C. BC Ministry of
Environment.

Two mountain caribou bulls and their tracks in the alpine during winter.
DR. JEN THEBERGE, PARKS CANADA

CONTACTS:
Leo DeGroot
Wildlife Biologist.
BC Ministry Forests,
Lands and Natural
Resource Operations
(formerly Ministry of
Environment)
401-333 Victoria Street
Nelson BC V1L 4K3
Kelsey Furk
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
Kelsey Furk@pc.gc.ca
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MOUNT KLOTZ CARIBOU CLOSURE MONITORING

RATIONALE:

Caribou in Mount Revelstoke and Glacier
National park are woodland caribou of the
arboreal lichen feeding ecotype (also known
as mountain caribou) that occupy the interior
wetbelt of British Columbia. Arboreal feeding
(mountain) caribou and terrestrial feeding caribou
in southern BC and Alberta are together referred
to as the ‘Woodland Caribou, southern mountain
population’ by COSEWIC (Committee on the Status
of Endangered Wildlife in Canada) and are listed as
Threatened under the federal Species At Risk Act.
Disturbance (i.e. due to a stimulus such as noise or
a perceived/real threat) may have negative effects
on caribou. These effects may include increased
energy expenditure (due to increased vigilance,
movement, and decreased forage intake), short
and long term physiological stress response, and
displacement to sub-optimal or riskier habitat
(i.e. avalanche terrain). Mountain caribou have
been displaced from preferred winter range by
snowmobiling activity and mountain caribou
in proximity to snowmobiling and heli-skiing
activities show elevated glucocorticoid (stress)
hormone levels (Seip et al., 2010).
In Mount Revelstoke and Glacier National Parks,
the Mt. Klotz area was identified as an area of
overlap between recreational activities and caribou
winter range.
Parks Canada’s primary goal is to maintain
ecological integrity. The 2010 draft caribou
conservation strategy for Mount Revelstoke and
Glacier national parks identifies the protection
of caribou and their habitat as a priority. This
includes the monitoring of key indicators related
to caribou persistence and management actions
related to human use and natural disturbance.
In 2007 a winter recreational closure (December
15th- April 15th) was established on Mt. Klotz.
The closure was implemented to protect wintering

mountain caribou from stress caused by human
activity (primarily backcountry skiers) and
displacement from important over-wintering
habitat.
OBJECTIVES:

The goal of the Mt. Klotz winter recreational
closure is to eliminate disturbance and
displacement of caribou on their winter range in
Mt. Revelstoke and Glacier National parks due to
skiing and other recreational activities.
Objectives of the monitoring program are to:
1. Monitor the effectiveness of the closure in
eliminating human disturbance of caribou on
their winter range in Mount Revelstoke and
Glacier National Parks. Success is evaluated
through the continued demonstration of caribou
presence in the closure area, normal use of
historical winter range, and no presence of
humans in the closure.
2. Ensure the closure boundaries are appropriate
for achieving the goal. Success is measured
through the continued caribou presence in Mt.
Klotz area, the normal use of historical winter
ranges, no presence of humans near caribou in
the vicinity of Mt. Klotz and no regular evidence
of humans near caribou on their winter ranges
within Mt. Revelstoke or Glacier National park.
METHODS:

In order to detect the presence of humans and
caribou in and nearby the Mt. Klotz closure,
monitoring flights will take place at regular
intervals. Recreational use of the area will also be
monitored by inspecting known access sites to the
closure (Woolsey Creek Forestry Service Road and
Giant Cedars boardwalk).
During flights, human and caribou presence are
recorded using a combination of GPS waypoints/
tracks, data sheets and recording of ‘use areas’ on
maps of the closure. Date, flight times, aircraft

MRG ECOLOGICAL INTEGRITY MONITORING PROGRAM MEASURES OF FOREST HEALTH
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type, search times, weather, snow
conditions, observers and any comments
are recorded for each flight. Flight tracks
are recorded on GPS.
In addition to monitoring flights, a
census of caribou in the Columbia South
subpopulation occurs every 1-3 years.
During these surveys, recreational
activity will continue to be recorded and
changes in population and distribution
should continue to inform management.
YEARS OF DATA COLLECTION

2009- 2011, on-going
PARTNERS & FUNDING:

Parks Canada
RESULTS:

Three to five flights per winter are
flown to monitoring for caribou and
skier activity. Caribou have been
located in the closure area each winter,
with four caribou, including a calf,
observed in 2011 on two flights, and
evidence of two caribou in 2010 on all
three flights. Tracks, estimated from
three (3) caribou, were observed in
2009 during one flight. During flights
and through trailhead monitoring,
approximately three (3) groups of skiers
were detected in 2011, none in 2010 and
approximately six (6) groups in 2009.
Area closure boundaries were expanded
in 2011 by approximately 13% to include
additional winter caribou habitat, which
follows a natural topographic boundary.

Map of Mount Klotz Recreational Closure boundary in
Mount Revelstoke National Park. Closed annually from
December 15th to April 15th. RON LARSEN, PARKS CANADA

Seip, D., C.J. Johnson, G. S. Watts.
2010. Displacement of mountain caribou
from winter habitat by snowmobiles.
Journal of Wildlife Management 71 (5).

CONTACT:
Kelsey Furk
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
Kelsey Furk@pc.gc.ca
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WILDLIFE MORTALITY

RATIONALE:

RESULTS:

Ensuring the persistence of natural levels and
patterns of species and communities is a Mount
Revelstoke and Glacier National Parks (MRGNP)
management priority. However, the parks
are bisected by a major highway and railway
transportation corridor that contributes to habitat
fragmentation and direct mortality from vehicle
collisions. In the future, these conditions may
be exacerbated due to highway expansion and
increased in traffic volumes. Tracking the numbers,
species and location of wildlife mortalities in the
transportation corridor contributes to scientific
baseline information. This baseline information
can be used to monitor the effects of wildlife road
and rail strikes and inform the planning and
implementation of mitigations to decrease wildlife
mortality.

Between 2007 and 2011, numbers of wildlife
mortalities varied from four (4) to 16 each year.
Black bears were the species most frequently killed
in the transportation corridor, with 12 mortalities.
The two deer species were next with 8 mortalities
collectively, while mountain goats lost seven (7)
individuals to vehicle collisions during that time
period. One wolf and one grizzly were also killed
on the highway. Hotspots for mortalities in Glacier
National Park were at the Beaver River bridge
and the Tupper snowsheds. Hotspots in Mount
Revelstoke include Laings and Lauretta’s corners.
This data is important to assess highway impacts
on vulnerable wildlife populations, determine how
and where mitigations may be most effective, and
to inform policy changes.

OBJECTIVES:

To maintain a database on the locations, numbers,
species and probable cause of wildlife mortalities
found.
METHODS:

Reports of wildlife mortalities are obtained from
Parks staff and visitors. Reports are investigated
and carcasses are collected. Accurate locations are
recorded using a GPS.
Large carnivore carcasses may be necropsied for
investigative purposes and further information.
YEARS OF DATA COLLECTION

1965- 2011, On-going
PARTNERS & FUNDING:

Parks Canada
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Park Warden investigating adult Grizzly
bear (Ursus arctos) mortality adjacent
to the TransCanada Highway in Mount
Revelstoke National Park. PARKS CANADA

CONTACT:
Sarah Boyle
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
sarah.boyle@pc.gc.ca
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TERRESTRIAL BIRD MONITORING BY SOUND RECORDING

RATIONALE:

Monitoring terrestrial birds is an integral
component of a long term monitoring program
because, in addition to being conspicuous and
relatively easy to census using acoustic survey
methods during the breeding season, birds respond
predictably to stressors such as habitat loss and
fragmentation. Sound recording technology helps
identify population trends in breeding birds and
locations of species at risk in rare species that are
vocal but hard to see.
In the management plans for each of the seven
mountain parks, monitoring wildlife is an
integral component for maintaining biodiversity.
Terrestrial birds are a bioregional indicator that
will provide Parks Canada with invaluable data
on bird populations, as well as the potential for
information on habitat use.
Monitoring birds provides insight and information
on potential changes within in the ecosystem. Bird
communities are sensitive to succession change
in vegetation, at both large (e.g., fire dynamics)
and small scales (e.g. deadwood dynamics). Birds
are also sensitive to forest fragmentation, both
inside and outside of park boundaries. Longterm monitoring of breeding bird provides data
on the effects of stressors, such as habitat loss or

disturbance during nesting season, giving data on
present bird population numbers, and insight into
bird population changes over time. This data helps
inform Parks Canada’s management policies.
OBJECTIVES:

1. Measure the change in species abundance. Are
terrestrial bird populations within the range of
natural variation for each park and ecoregion?
What is the relative abundance among species,
habitats or areas? How are populations changing
(trends) over time in the parks and bioregion?
2. Annual monitoring, repeated at the same
locations, allows investigation of year-to-year
changes and provides potential calibration to
other locations that may be monitored over a
shorter timescale.
METHODS:

Acoustic recording of bird song occurs along
10 transects with 10 point counts on each
transect, separated by at least 300 m. There
are approximately 76 sites which are actively
monitored as of 2011. Data is collected for 10
minutes at each point count and each point count
station is visited once per year, beginning in June.
The monitoring program is completed by the first
week of July (depending on snow levels at upper
elevations). Sampling is stratified by ecoregion.

MRG field unit volunteer Mindy Skinner braves an
early morning to use sound recording equipment to
capture the songs of breeding birds at dawn.
LISA LARSON, PARKS CANADA.

Screenshot visual of
audio-waves produced by
the song of a winter wren,
analyzed with automated
sound recognition
technology.

MRG ECOLOGICAL INTEGRITY MONITORING PROGRAM MEASURES OF FOREST HEALTH
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YEARS OF DATA COLLECTION

2007- 2011, on-going
PARTNERS & FUNDING:

Parks Canada
RESULTS:

In three years of monitoring approximately
50 different bird species are detected each
year, with 600-700 individuals heard. The
most common species were varied thrush,
hermit thrush and pine siskin.

Map of Mount Revelstoke and
Glacier National Parks showing the
recording locations for breeding bird
acoustic monitoring program.

Newly hatched chicks in Mount
Revelstoke National Park; ground
nesters. PARKS CANADA

Western tanager - adult male
with bright orange and yellow
breeding plumage.
B. SMALL, CORNELL LAB OF
ORNITHOLOGY

Photo-Clarks Nutcracker.
PARKS CANADA

Adult male Rufous
hummingbird
perched on branch
devoid of leaves.
B. SMALL, CORNELL LAB
OF ORNITHOLOGY

CONTACT:

Olive Sided Flycatcher –
Threatened Species at Risk.

Black capped chickadee
perched on branch.

R. HOCKEN, CORNELL LAB OF
ORNITHOLOGY

G. VYN, CORNELL LAB OF
ORNITHOLOGY

Lisa Larson
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
lisa.larson@pc.gc.ca
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LANDSCAPE CHANGE (COMPOSITION AND FRAGMENTATION)

RATIONALE:

Forest fragmentation occurs when patches or
habitats are broken into smaller parcels; it an
effective indicator of ecological integrity because
increasing fragmentation can cause changes in
ecosystem structure and function. Studies have
found evidence for effects on hydrology, soil
processes, productivity, nutrient and energy cycles,
predator-prey dynamics, and species abundance
and richness.
Landscape composition refers to the identity,
distribution, richness, and proportions of patches
of different types of habitat present within a broad
geographic unit of the landscape.
Research in the field of landscape ecology has
validated the application of spatial pattern metrics
for quantifying environmental change, namely
through the use of satellite imagery and vegetation
maps. In particular, studies investigating the effects
of human disturbances, such as timber harvesting,
on forested environments have shown significant
relationships between changes in landscape
metrics and underlying ecological processes.
A long term record of landscape change
(fragmentation and composition) over time is
essential in identifying natural trends as well
as assessing the impacts of land-management
decisions. It provides long-term data based on
observed and documented trends in landscape
change over time, providing parks researchers
and managers tools to evaluate change and inform
go-forward management practices and research.
For example, by monitoring landscape change over
biogeoclimatic zones, researchers are able to assess
impacts on key habitat for various species at risk,
including the Southern Mountain Caribou.

3. Analysis of forest fragmentation and spatial
structure between 10 year intervals.
METHODS:

Landscape pattern and configuration indices are
calculated and analyzed to measure the amount of
change and fragmentation within the matrix of all
forested habitat, specifically within the old growth
interior cedar-hemlock forests between 1975 and
1997, and ultimately every 10 years in the future.
LANDSAT satellite imagery, a Digital Elevation
Model (DEM), hydrological and culture features,
and forest cover maps are used to quantify and
compare the spatial configuration of habitat
patches between time periods. This determines if
fragmentation of the forest matrix has occurred in
the study area as a result of timber harvesting and
wildfires.
The following indices of landscape pattern and
configuration are calculated and analyzed:
•
•
•
•
•
•
•
•
•
•

Class area (ha)
Mean patch size (ha)
Patch density
Edge density
Mean nearest neighbour
Number of patches
Patch size standard deviation
Total edge distance
Mean shape index
Mean proximity index

Habitat unit maps are generated every 10 years.
The unit map for 1997 will be used as the baseline
year, from which to schedule the creation of new
maps for each subsequent decade.
YEARS OF DATA COLLECTION

OBJECTIVES:

1. Produce disturbance and forest habitat unit
maps at 10 year intervals.
2. Document change in forest habitat and age
class, identifying all disturbances, between map
intervals.

1975, 1997, 2008, on-going
PARTNERS & FUNDING:

Parks Canada

MRG ECOLOGICAL INTEGRITY MONITORING PROGRAM MEASURES OF FOREST HEALTH
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the time period. Mean nearest neighbour distances
for the recent disturbances decreased significantly
as would be expected by increasing the number of
disturbed patches within the forest matrix.

RESULTS:

The spatial area of recent cut blocks in the region
increased by 29% (850 ha) during the period from
1997 – 2008. By comparison, the increase in cut
blocks in the period from 1975 – 1997 was 1905 ha
or an increase of 150%. However, the rate of cutting
has really only decreased slightly (76.9 ha/yr for
1997-2008 vs. 86.6 ha/yr for 1975-97) because the
time period in this study is only half of the time
(10 year interval) that the time period considered
in the previous study (22 years). Overall, more
forest harvest occurred in the ICH (Interior
Cedar-Hemlock) than in the ESSF (Engelmann
Spruce-Subalpine Fir). Recent burns and other
disturbances also increased by approximately
30% (360 ha). The immature forest
class decreased slightly, presumably
due to some of the forest aging and
moving into the 80- year and older
class. There were decreases in both the
ICH and ESSF mature forest classes,
likely because the area harvested or
disturbed was greater than the ingrowth from the immature forest class.

This project, while valuable in documenting past
rates of change, will have the most impact if used
as a basis for projecting the future landscape.
Projections could be tied to habitat supply models
for critical species, the effects of management
decisions in the surrounding areas, and how these
relate to habitat within the parks over the long
term.

Parks in study area
2008 map
Recent Cut (0-22 yrs)
Recent Burn
Recent Disturbance (unknown)
Immature Forest (23-80 yrs)
Avalanche Path
Open Cover (Shrub)
Open Cover (Rock)
Riparian

Mean patch sizes for recent cuts and
unknown disturbances decreased
very slightly, but the mean burn size
decreased by 39%, to approximately
30 ha. However, the number of recent
burns almost doubled. There was
a significant increase in total edge
distance and edge density of the recent
cuts and other disturbances, whereas
the edge distance and density of the
forest matrix remained similar over

ICH Mature Forest
ESSF Mature Forest
Parkland (ESSFvcp)
Ice/Snow/Rock/Road
Shadow

Final map o
of 2008 landscape change
Revelstoke, Glacier National
of Mount Reve
surrounding region using the
Park and the su
scheme from the original 1975
classification sch
study. GREGG WALKER,
WALKE PARKS CANADA

Table 1. Comparison of patch statistics for the 1997 map from the original 1999 report
and the analysis from the current project.

CONTACT:
CLASS AREA (ha)
Class

Original
1997

Current
1997

RECENT CUTS

3168.56

2936.81

Change

NUMBER OF PATCHES
%
Change

Original
1997

Current
1997

%
Change

Change

-231.75

-7.31

156

135

-21

-13.45
-31.25

RECENT BURNS

316.06

1010.44

694.38

219.70

32

22

-10

RECENT DIST. UNKNOWN

752.94

1770.94

1018.00

135.20

51

54

3

5.88

IMMATURE FOREST (23-80 yrs)

16617.81

14453.88

-2163.94

-13.02

599

378

-221

-36.89
-1.79

ICH FOREST (> 80 yrs)

22488.69

22154.38

-9334.31

-1.49

4188

4113

-75

ESSF FOREST (> 80 yrs)

26242.19

25196.69

-1045.50

-3.98

2969

3157

188

6.33

PARKLAND (ESSFvcp)

35992.81

34860.63

-1132.19

-3.15

1738

2059

321

18.47

Gregg Walker
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
gregg.walker@pc.gc.ca
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FOREST INSECTS AND DISEASE – FOREST HEALTH ASSESSMENT

RATIONALE:

Forest health can be affected by outbreaks of
various agents that damage trees and plants. These
agents include insects, animals, weather events,
and diseases (bacterial, fungal, and viruses), which
can act in isolation or in varying combinations.
Forest health outbreaks are usually natural
disturbances that help maintain biological
diversity. Unusually large or severe forest health
outbreaks can be indicative of other underlying
forest health issues like climate change or the
exclusion of wildfire which helps keep disease and
insect agents in check. Forest health outbreaks
are of interest to provincial forest managers and
the forest industry neighboring the national parks
because of the potential for damage to harvestable
timber. Forest health is of interest to parks because
of potential impacts to important habitat for
species at risk, such as caribou.
The purpose of this program is to maintain
an accurate historical record of forest health
disturbances, for use as a baseline to assess current
forest health, and to inform management actions
during outbreaks. This program has proven to be a
valuable tool for forest managers and researchers.
It serves to record and highlight changes in forest
health over time and provide information that
can be used in vegetation management decisions.
Surveys are done annually because change in
forest health agents occurs yearly, and timely
information on the extent and severity of ongoing
and impending outbreaks is required to manage
large and severe outbreaks. Such outbreaks are

Forest Pest Infestations
Glacier National Park
2009

Mountain Pine Beetle
Western Balsam Bark Beetle
Aspen Leaf Miner
Abies Decline
Animal Damage
Abiotic

0

5

10 Kilometers

Map of Forest Pest Infestations in Glacier National
Park 2009. PARKS CANADA

managed in cooperation with the BC Ministry of
Forests because they are regional in extent.
The Canadian Forest Service has surveyed forest
insects and diseases in MRGNP since the 1930s,
thus a long-term dataset, the Forest Insect and
Disease Survey (FIDS) is available to assess
trends over time. Results from this work can be
readily compared and incorporated into regional,
provincial and national surveys.
OBJECTIVES:

1. To monitor change over time in spatial extent,
duration, frequency, and severity of outbreaks
for major forest health agents.
2. To collect forest insect and disease specimens for
identification and research purposes.
METHODS:

Forest health surveys by aircraft allow for a broad
assessment of symptoms caused by forest health
agents. Timing of flights is from early July through
August to coincide with the optimum damage
expression of major forest insects and diseases.
During the flights, technicians map and estimate
numbers of trees affected by various forest health
agents.

Leaf damage to a trembling aspen caused by the
Aspen Leaf Miner (Phyllocnistis populiella). Note
the white maze-like patterns on the surface of the
aspen leafs. GARY ROKE, CANADIAN FOREST SERVICE

MRG ECOLOGICAL INTEGRITY MONITORING PROGRAM MEASURES OF FOREST HEALTH

Ground sampling of forest health agents is done to
confirm observations from the aerial assessment.
Ground sampling consists of revisiting the same
general area at least annually and making collections
of insects, diseased tree tissue, or damaged
vegetation. In the case of forest insect agents, eggs,
larvae or adults are collected in traps to monitor and
predict population fluctuations. More frequent and
extensive sampling may occur during forest insect
outbreak periods.
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Forest Health
Glacier National Park
2011

Mountain Pine Beetle
Western Balsam Bark Beetle
Western Spruce Budworm
Birch Leafminer
Animal Damage
Aspen Leaf Miner

YEARS OF DATA COLLECTION

1930s to 2011, on-going
0

5

10 Kilometers

PARTNERS & FUNDING:

Canadian Forest Service, Parks Canada, BC Forest
Practices and Investment Branch

Image of locations of insect and animal damage
in the forests of Glacier National Park in 2011.
GURP THANDI, CANADIAN FOREST SERVICE

RESULTS:

In 2011, a build up of western hemlock looper was
detected, and an outbreak is likely to occur within
the parks in the next few years. If this hemlock
looper outbreak follows historic patterns of extent
and severity, it will last from one to three years and
cause only minor forest damage except in small areas
where forest damage could be severe (high levels of
tree mortality). There is some potential for a western
hemlock looper outbreak that causes more extensive
forest damage, and requires active management.
In 2011, birch leaf miner caused obvious damage
noticeable in Revelstoke, but was only recorded to
Forest Health
Mount Revelstoke National
Park 2011

Mountain Pine Beetle
Western Balsam Bark Beetle
Western Spruce Budworm
White Pine Blister Rust
Aspen Leaf Miner

0

5 Kilometers

Image of locations of insect damage in the
forests of Mount Revelstoke National Park in
2011. GURP THANDI, CANADIAN FOREST SERVICE

affect eight (8) hectares in GNP. Most of the tree
leaves damaged by birch leaf miner were dropped
and could not be seen during the aerial overview
flight in August. Western spruce budworm
damage increased in 2011, with most Douglas-Fir
trees observed during ground surveys exhibiting
some leaf damage; a small pocket (2 hectares)
of moderate to high defoliation was mapped on
Mount Revelstoke. In 2011, mountain pine beetle
continued to cause damage in both parks, with
approximately 100 hectares of dead pine trees
recorded in GNP. During a ground survey in the
Beaver River drainage
of GNP, endangered
whitebark pines were
newly observed to be
impacted by white
CONTACTS:
pine blister rust and
mammal damage.
Gregg Walker
Overall however, the
Mount Revelstoke and
spatial extent, severity,
Glacier National Parks
frequency, and duration
PO Box 350
of major forest insects
Revelstoke BC V0E 2S0
and diseases continues
Phone: (250) 837-7500
to be within the historic
Fax: (250) 837-7536
range of variability;
gregg.walker@pc.gc.ca
in other words, at
normal expected levels
Gary Roke
for a healthy forest
Pacific Forestry Centre
ecosystem.
506 West Burnside Road

Victoria BC V8Z 1M5
Phone: (250) 298-2329
GRoke@pfc.cfs.nrcan.gc.ca
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AREA OF DISTURBANCE BY FIRE

RATIONALE:

Wildfire is a natural ecosystem disturbance
process in the forest types of MRGNPs. Although
there is enormous annual precipitation in this
region, the climate is conducive to fire because the
summers are typified by sustained periods of warm
temperatures and low precipitation. Regeneration
of the forests of MRGNPs is generally initiated by
stand-replacement wildfire. Fire is an important
ecological process that affects species composition
and structure, age class distribution, function
(mineral and energy cycles), and thus affects
wildlife and plant habitat availability.
An objective of the Parks Canada Fire Program
is the restoration of fire on park landscapes. The
area of disturbance by fire is one way of measuring
the success of fire restoration, by quantifying it in
proportion to the expected amount of disturbance
under historical fire cycles. The Area Burned
Condition Class (ABCC) reflects this measure of
ecological processes.
OBJECTIVES:

To determine if current rates of disturbance by
fire are consistent with rates expected to maintain
ecosystem processes.

If the area burned is 33% or less than expected
from the ecologically-based fire cycle, the area
burned condition class is poor, if the area burned
is between 34% and 66% of the expected, then
the condition class is fair and if the actual area
burned is >67% of the expected fire cycle, the
condition class is good.
YEARS OF DATA COLLECTION

2010
PARTNERS & FUNDING:

Parks Canada
RESULTS:

In Mount Revelstoke and Glacier National Parks,
the fire cycles are somewhat longer than the
Rocky Mountains, reflecting the wetter climate
of the Columbia Mountains and the much lower
use of fire by First Nations in this area. However,
even in these parks, the ecosystems are highly
altered from their historic conditions as a result
of fire suppression and landscape fragmentation.
These results point to the importance of
continued and enhanced fire restoration efforts.

METHODS:

An expected area burned (eAB) is calculated
based on fire cycles (rFC) for the different
ecosystems within the park’s boundaries, then this
is compared to the actual area burned (aAB) to
provide a measure (Area Burned Departure, ABD)
of the proportional deviation from the historic fire
regime.
Night photo of a fire in Glacier
National Park. PARKS CANADA

Photo of a Fire on a
steep mountain slope in
Glacier National Park.
PARKS CANADA

MRG ECOLOGICAL INTEGRITY MONITORING PROGRAM MEASURES OF FOREST HEALTH
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Whitebark pine seedling 20 years after a fire at Prairie Hills. SIMON HUNT, PARKS CANADA

Table 2. Mount Revelstoke National Park
AREA BURNED CONDITION CLASS MEASURE

MAX. MONITORING PERIOD: 1960-2009
aAB (ha)

AUGUST 2010

RFRA

A (ha)

rFC (yrs)

MP (yrs)

eAAB (ha)

eAB (ha)

ABD%

ICH – Valley bottom

7,777

300

50

26

1,296

527

-59

ABCC
FAIR

ESSF – Subalpine

16,653

200

50

83

4,163

839

-80

POOR

FINAL RATING

24,430

73

POOR

ICH: Interior cedar-hemlock; ESSF: Engelmann spruce/subalpine fir

Table 3. Glacier National Park
AREA BURNED CONDITION CLASS MEASURE
RFRA
ICH – Valley bottom
ESSF – Subalpine
FINAL RATING

MAX. MONITORING PERIOD: 1960-2009

rFC (yrs)

MP (yrs)

eAAB (ha)

eAB (ha)

26,004

250

50

104

5,201

395

-92

POOR

82,212

150

50

548

27,404

3,861

-86

POOR

87

POOR

108,216

ICH: Interior cedar-hemlock; ESSF: Engelmann spruce/subalpine fir

aAB (ha)

AUGUST 2010

A (ha)

ABD%

ABCC

CONTACT:
Gregg Walker
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
gregg.walker@pc.gc.ca
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FIRE MANAGEMENT AND EFFECTS MONITORING

RATIONALE:

Fire monitoring provides accountability within
the fire program, develops program knowledge
within an adaptive management framework and
enables communication both within the parks
Canada agency and to the Canadian public as a
whole.
Post-fire effects include the evaluation of
the impacts of a fire on terrestrial ecosystem
components, such as vegetation, soils, wildlife,
aquatics etc. This is a topic of nearly unlimited
potential, as the number of ecological variables
that can be studied after a fire is as extensive as
the characteristics of the affected ecosystem itself.

regeneration is monitored using four 1 m2
quadrats within the belt transects. Inside each
quadrat, all plant species are identified and
recorded. Percent cover (within nearest 5%) is
estimated.
YEARS OF DATA COLLECTION

On-going
PARTNERS & FUNDING:

Parks Canada
RESULTS:

No results provided

At this time, monitoring is limited to a few field
protocols associated with fire effects at the level
of the terrestrial ecosystem. These are overall
burn severity, canopy trees, and regeneration.
OBJECTIVES:

To assess the impacts of individual fires on
the terrestrial ecosystem and the success of
fire management activities in improving park
ecological integrity.
METHODS:

Remote sensing techniques based on satellite
images collected by the Landsat Thematic
Mapper sensor, are used to create a burn severity
map.
Canopy trees are monitored using permanently
marked belt transects. Stand photographs are
taken and the plot is assessed for the presence,
species and size class of live trees, both before
burning and 1-2 years post-burn. Understory

Example of a Composite Burn Index (CBI) plot
photo. Three 30 m measuring tapes have been
stretched out to delineate the circular plot area;
the tape meeting point and red stake flags indicate
the plot centre (05WB11 fire, Wood Buffalo NP;
fire discovered 07 June 2005, photo June 2006).
UNKNOWN

MRG ECOLOGICAL INTEGRITY MONITORING PROGRAM MEASURES OF FOREST HEALTH
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Grizzly Ridge
Burn Severity
Landsat Image Aug. 24, 2008

Burn Severity
Lansat Image 2008 08 124
-500 - -251

Enhanced Regrowth, High

-250 - -101

Enhanced Regrowth, Low

-100 - -99

Unburned, No change

100 - 269

Low Severity

270 - 439

Moderate - Low Severity

440 - 659

Moderate - High Severity

660 - 1300

High Severity

UTM WGS 84 Zone 11

Burn Severity image of a fire that occured in 2008 on Grizzly Ridge in
Glacier National Park. PARKS CANADA

CONTACT:
Gregg Walker
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
gregg.walker@pc.gc.ca
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INVASIVE NON-NATIVE PLANTS

RATIONALE:

METHODS:

Invasive non-native species are widely recognized
as a serious threat to ecological integrity.
MRGNPs are prone to the introduction of invasive
plants due to the major transportation corridor
(highway and railway) that passes through them.
A primary concern is that the establishment
and spread of invasive plants threatens the
ecological integrity of the parks through changes
to ecosystem structure and function, degradation
of native plant communities, diminishment
of habitat and food for wildlife and ecological
impacts on rare or sensitive flora. The presence
of invasive plants represents a change to species
composition, and therefore an impairment of
ecological integrity, both on park lands and
adjacent jurisdictions where weeds may spread.
Regional weed control legislation also provides
a legal requirement to take action on invasive
plants.

1. Roads, railways, and frountcountry areas.In
2007, a survey of disturbed areas (roads, railways,
campsites, picnic areas, trailheads, facilities) was
conducted in MRGNP. The spatial extent of high
priority and new invasive species was recorded,
along with site characteristics (aspect, elevation,
slope, UTM, canopy cover).

OBJECTIVES:

The invasive plant monitoring program at
MRGNPs provides estimates of non-native plant
species richness and estimates of the spatial
extent of patches of high priority non-native
plants. This data will be used as a baseline for
future monitoring that is scheduled every 5 years.

2. Backcountry and wilderness areas.
In 2005, and again in 2011, undisturbed areas
in MRGNPs (trails, campgrounds, and other
facilities in the backcountry) were surveyed for
invasive plants. The spatial extent of all invasive
plant species was recorded, along with site
characteristics.
3. Effectiveness of management methods.
Efforts to manage (control or eradicate) invasive
plants are underway in many locations in the parks.
With these efforts comes monitoring at a finer
scale to assess the effectiveness of management
methods. The density (number) of invasive plants
is sampled along several transects through areas
where management treatments are occurring.
YEARS OF DATA COLLECTION

2007, 2008, 2009, 2010, 2011 (some data each year),
on-going
PARTNERS & FUNDING:

Sow thistle along the Skunk Cabbage Boardwalk.

Parks Canada

GREGG WALKER, PARKS CANADA

RESULTS:

1. Roads, railways, and frontcountry areas.
In 2007, MRGNP contained 98 species of nonnative plants, almost 15% of the current species list
of vascular plants (669 species). Non native plants
are abundant in disturbed frontcountry sites,
including the transportation corridor, the Meadows
in the Sky Parkway, gravel pits, day-use areas, old
park facilities and campgrounds. Along roadways
there are 34 linear kilometers of perennial sow
thistle, 18.5 km of spotted knapweed, and 3.5 km
of Canada thistle. New invasive species detected
in 2007 included some species with potential to
invade and dominate sensitive ecosystems such
as purple loosestrife and Sulphur cinquefoil.

MRG ECOLOGICAL INTEGRITY MONITORING PROGRAM MEASURES OF FOREST HEALTH

2. Backcountry and wilderness areas.
Between 2005 and 2011, the number of
species and spatial extent of invasive plants on
backcountry trails increased. New patches of
weeds were found on some backcountry trails,
including at the summit of Mount Revelstoke,
the newly established Sir Donald trail, Skunk
Cabbage Boardwalk, and in the Beaver Valley
Fen.
3. Effectiveness of management efforts.
Control efforts are underway, focusing on
backcountry areas, sensitive sites like wetlands
and particularly invasive species. Invasive plants
are in decline in some of these treated areas.
Marsh plume thistle, once abundant at the
Glacier House site, has been nearly eradicated
from the park and purple loosestrife, once
found along the CPR, has also been eradicated.
Monitoring is ongoing with experiments with
control treatments for leafy spurge at Revelstoke
Lookout, canada thistle at East Gate, invasive
plants along the Meadows in the Sky trails, and
thistle along the Skunk Cabbage boardwalk Some
locations such as the old staging area on Mount
Revelstoke and the Beaver River bridge area are
under restoration treatment to promote native
plants and we are monitoring to see how effective
these efforts have been.

350
300
Number of plants

However, there were only a few examples of
non-native plants successfully establishing in
undisturbed habitats adjacent to roads, railways,
or frontcountry areas.
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Increase in invasive plants along Skunk Cabbage
Trail between 2007 and 2011. Efforts to control these
no-native plants began in 2009. PARKS CANADA
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Change in density of marsh thistle plants at Glacier
House. Bars represent mean values and error bars are
95% confidence intervals (n=5). These means are not
significantly different (Kruskal-Wallis test, p=0.1885,
df=3). PARKS CANADA
Hawkweed along the Meadows in the Sky Parkway.
GREGG WALKER, PARKS CANADA

Table 4. Common non-native plant species found in Mount
Revelstoke and Glacier National Parks.
Disturbed Frontcountry Sites

Backcountry Trails

Undisturbed/Sensitive Sites

SPOTTED KNAPWEED

DANDELION

CANADA THISTLE

CANADA THISTLE

PURPLE VETCH

KING DEVIL

TOADFLAX

OX-EYE DAISY

YELLOW SALSIFY

DANDELION

KING DEVIL

PERENNIAL SOWTHISTLE
COMMON TANSY
OX-EYE DAISY

CONTACTS:

MARSH THISTLE
LEAFY SPURGE
SULPHUR CINQUEFOIL
GIANT BURDOCK
COMMON BURDOCK
CHICORY
YELLOW CLOVER
YELLOW SALSIFY
SCENTLESS CHAMOMILE
KING DEVIL
ETC. (SEE ACHUFF 1991 FOR
OTHER SPECIES PRESENT AT LOW
ABUNDANCE).

Gregg Walker
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
gregg.walker@pc.gc.ca
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WHITEBARK PINE MONITORING

RATIONALE:

METHODS:

Whitebark pine (Pinus albicaulis) is considered a
keystone subalpine species, facilitating community
development after disturbance, regulating
snowmelt, preventing soil erosion, and providing
an important food source for many seed-eating
birds and mammals, including grizzly bears.
However, whitebark pine is declining rapidly in
much of its range, due to a complex combination
of threats. The primary cause of whitebark tree
death is the introduced exotic disease white pine
blister rust (Cronartium ribicola) The ongoing
mountain pine beetle outbreak is also exerting
some pressure on whitepark pine health. In
addition, the suppression of wildfires over the
years has reduced the establishment of new
whitebark pine forests because this tree species
relies on wildfires to create habitat in which it
can regenerate. As a result, whitebark pine have
recently been listed as endangered by COSEWIC.
In MRGNP whitebark pine is prevalent on ridgetop
locations throughout both parks, and also widely
blended into the Engelmann spruces subalpine fir
(ESSF) forest especially in Glacier National Park
(whereas in many other areas it is present only
in small isolated ridgetops). The mortality and
infection rates of whitebark pine are not as bad in
MRGNP as in other areas, such as southeast BC
and southwest Alberta, but serious conservation
attention is warranted to prevent further impact. In
particular, MRGNP has enough healthy seed trees
to make seed collection and tree propagation highly
important.

Aerial surveys are conducted between early July
and late August. Flight lines are established
to allow full coverage of the national parks.
Numbers of trees showing foliage discoloration
are estimated, recorded, and mapped. Subsequent
ground surveys are conducted to confirm
which insect species are the agents of the tree
discoloration seen from the air.

OBJECTIVES:

The work on whitebark pine to date consists of:
1. Monitoring stand health;
2. Collecting seed;
3. Fire management that protects stands; and
4 Encouraging seedbeds areas (i.e. some burning
in carefully chosen locations).

Additionally, fifteen transects in five whitebark
stands are monitored every five years by ground
crews for signs of blister rust, mountain pine
beetle attack, and mortality. Rust resistant trees
are tagged for cone collection, to obtain disease
resistant seed for re-population and genetic
conservation.
YEARS OF DATA COLLECTION

2007, 2012, on-going
PARTNERS & FUNDING:

Parks Canada, Canadian Forest Service, Whitebark
Pine Ecosystem Foundation, BC Forest Genetics
Council, BC Ministry of Forests and Range, Yellow
Point Propagation Ltd.
RESULTS:

Aerial survey flights identified an outbreak of
mountain pine beetle attack on whitebark pine,
particularly from 2007 to 2009. Ground crew
survey results (2007) from whitebark pine
transects found a mean overall mortality rate of
12.7%, a mortality rate from white pine blister rust
of 10.5%, and a white pine blister rust infection
rate of 32.5%.Other studies of population effects of
blister rust on whitebark pine have concluded that
such rates of tree mortality and infection are cause
for concern, and indicate that whitebark pine is in
decline.

MRG ECOLOGICAL INTEGRITY MONITORING PROGRAM MEASURES OF FOREST HEALTH
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Whitebark pine decline in Mountain Creek in Glacier National Park, recorded
in the 2008 aerial forest insect and disease survey; clusters of whitepark pine
are red as a result of disease. GARY ROKE, CANADIAN FOREST SERVICE

Monitoring technicians
performing ground surveys
in the subalpine investigate
whitebark pine (Pinus
albicaulis) with blister rust.
Two technicians evaluate a
dead white bark pine tree
above the landslide near the
eastern welcome station in
Glacier National Park. GREGG
WALKER, PARKS CANADA

CONTACT:
Gregg Walker
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
gregg.walker@pc.gc.ca
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MONITORING USE INTENSITY OF TRAILS – SUMMER AND WINTER

RATIONALE:

In 2007, social science data on backcountry
day-use activity was identified as one of the
most important data information gaps in the
mountain national parks; data was not sufficient
to meet park management planning or State of
the Park reporting requirements, sparking the
implementation of a mountain park standardized
trail monitoring program. However, MRGNP
has been conducting their own trail monitoring
program since 2002.

5. Consistent and long-term information on human
and wildlife activity on trail systems within the
MRGNP field unit.
METHODS:

Trail documentation was performed with
RECONYX brand infrared cameras and TRAFx
brand infrared (IR) trail counters, magnetic vehicle
counters, and magnetic mountain bike (MB)
counters. Data was analyzed using RECONYX
photo classification program and TRAFx reporter.

Recent surveys indicate that more than 70% of
park visitors hike on a trail during their stay in
the mountain national parks. Thus researchers
and wilderness managers must attempt to
find a balance between the growing human
population’s need to use wilderness areas
and the effect of this use on the ecosystem.
Recent research indicates there may be a direct
correlation between wildlife disturbance and
hiking. Information on types, levels and trends
in use becomes even more important in light of
recent visitation targets set for national parks
and national historic sites.
OBJECTIVES:

The desired outcomes of the multi-year research
and monitoring include:
1. Better assessment tools for the protection
of resources and improvements to visitor
experience;
2. A standard approach to assessing visitor
expectation and experience in the
backcountry; c) consistent collection and
management of information that is readily
available for multiple uses;
3. Meeting obligations for business licensing,
environmental assessments and management
planning;
4. Reliable information to rationalize and
prioritize investments; and

A close up of trail counter attached to a
tree. PARKS CANADA

Visitor surveys were conducted on trails
throughout the summer and at the Rogers Pass
Visitor Centre, Rogers Pass Hotel, Wheeler Hut,
avalanche awareness/education night events and
equipment shops during the winter. Analysis of
the survey data was achieved using IBM SPSS
statistical programs and inductive analysis of
emergent themes.
Power analysis reveals that an eight (8) year
monitoring plan (2 four-year data sets - separated
by a few years of non-monitoring) would be most
effective for MRG due to the low number of trails
within the parks and because both ANOVA and
regression trend analysis could be applied to the
data to achieve an 80% certainty of measuring a
10% change in use.

MRG ECOLOGICAL INTEGRITY MONITORING PROGRAM MEASURES OF FOREST HEALTH
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PARTNERS & FUNDING:

The first five (5) years of summer data collection,
(2007-11), funding was provided by the MRGNP field
unit, and managed by the Visitor Experience function
for the first three years, then Resource Conservation
function in subsequent years. Winter data collection
(2009-11) was funded by the MRGNP field unit and
the Mountain Parks Avalanche Specialist.
RESULTS:

This summary provides information on average
levels of use based on a multi-year data set. In most
cases this is a three year average though in some
cases, for various reasons, only two years of data
were collected. Demographic information gathered
for summer trail users included age, gender,
employment status, and family income.

Table 5. Summer-Use numbers collected on six trail
systems within Mount Revelstoke National Park from June
through September
JUNE

JULY

AUG

AVERAGE
TOTAL
SUMMER
USE

SEPT

LINDMARK

286

89

97

35

568

SUMMIT

604

420

312

296

1,904

EVA LAKE

2,065

1,698

876

4,639

JADE LAKE

582

425

277

1,284

4,850

3,737

2,127

14,008

9,116 14,419 14,241

9,343

47,065

SKUNK CABBAGE
GIANT CEDARS

3,417

Table 6. Summer-Use numbers collected on 12 trail
systems within Glacier National Park from June through
September
A Parks Canada staff person conducting a visitor
survey with a member of the public. PARKS CANADA

Glacier National Park-Summer Use
JUNE

JULY

AUG

SEPT

AVERAGE
TOTAL
SUMMER
USE

HEMLOCK GROVE

3,456

5,490

5,258

3,287

BALU

874

1,162

1,054

579

3751

HERMIT

445

514

571

375

1964

ABANDONED RAILS

989

1,202

1,060

655

4030

COPPERSTAIN

22

52

69

20

143

YEARS OF DATA COLLECTION

BEAVER RIVER

30

48

35

48

161

2007-2011, on-going

ABBOTT RIDGE

572

1,705

2,359

1,098

5860
4799

Benchmark data was collected on levels of trail
use, activity type, wildlife species, demographics
and visitor experience.

17941

ASULKAN

761

1,467

1,535

853

AVALANCHE CREST

241

799

813

360

1918

SIR DONALD

407

1,654

2,004

723

4926

GREAT GLACIER

301

1,929

2,474

899

5697

GLACIER CREST

549

935

1,047

558

2903
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Table 7. Winter-Use numbers collected on five popular
ski-touring routes within Glacier National Park from
December through April
Glacier National Park-Winter Use
JAN

FEB

ASULKAN

DEC
1543

1491

2481

MARCH
1941

APRIL
880

BALU

1208

1914

1853

410

271

BOSTOCK

457

778

591

230

80

HERMIT

208

252

274

131

83

LOOPBROOK

227

306

661

682

227

• Results show that the average backcountry user
is between 19 and 35, has been to university or
college, is employed, and comes from Canada.
Among Canadian respondents, the greatest
number come from Alberta (43 percent),
followed by British Columbia (37 percent),
Ontario (12 percent) and Quebec (5 percent).
Males accounted for 64 percent of respondents.
• The most popular winter backcountry activities
were backcountry skiing, ski touring and crosscountry skiing. The great majority (89 percent)
consider themselves to have intermediate or
advanced skills in their chosen winter sport.
Very few (8 percent) had less than one years
experience and many (37 percent) had more
than 10 years experience. Eighty (80) percent
said they were in the back country more than 10
days per winter.

• Avalanche conditions, weather and terrain were
the key factors that influenced the choice of a
back country destination. The most used pre-trip
planning tools, in order of preference, were:
a) weather forecast, b) avalanche bulletins c)
Canadian Avalanche Association (CAA) website
and d) guide books. Almost all (87 – 80 percent)
said they carried beacons, probes, shovels,
and extra clothing. Eighty-two (82) percent of
the respondents had some level of avalanche
awareness training; 71 percent had attended a
course in the last five years.

MRG ECOLOGICAL INTEGRITY MONITORING PROGRAM MEASURES OF FOREST HEALTH

PAGE 27

A backcountry skier going uphill in the alpine. PARKS CANADA

CONTACT:
Kathy Rettie (Retired)
Box 900
Banff AB T1L 1A2
Phone: (403) 762-1492
kathy.rettie@pc.gc.ca
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Measures of Alpine Tundra Health

SUB-ALPINE WILDFLOWER MEADOW MONITORING
RATIONALE:

Subalpine wildflower meadows occur at high
elevations in mountainous environments, and are
characterized by spectacularly diverse and showy
wildflower meadows interspersed with stands of
subalpine tree species.
The subalpine wildflower meadows in Mount
Revelstoke and Glacier national parks are world
renowned for their beautiful floral displays.
The subalpine wildflower meadows of Mount
Revelstoke and Glacier national parks are important
ecologically, and also because seeing them in person
is an important visitor experience. The wildflower
meadows of Mount Revelstoke and Glacier national
parks remain in good condition, but they are at
risk of changing due to climate change and human
influences. In particular, subalpine meadows
worldwide are growing in with trees, experiencing
substantial decreases in wildflower species and
biodiversity, being invaded by exotic species, being
developed (trails, roads, and structures) and polluted.
In the 1970s and 1990s, Parks Canada recognized that
the wildflower meadows on Mount Revelstoke were
being degraded by roads, vehicles, and trails. Starting
with an ecological assessment in 1974, Parks Canada
has successfully restored the meadows on Mount
Revelstoke and improved methods of managing
human use. This project is focuses on continued
efforts to monitor the effectiveness of human use
management and assess the overall condition of the
wildflower meadows on Mount Revelstoke.

A close-up of a brilliant
red paintbrush flower
(Castilleja sp.).

A bright yellow mountain
arnica (Arnica latifolia).
PARKS CANADA

PARKS CANADA

OBJECTIVES:

1. To monitor the effectiveness of restoration
efforts and strategies designed to mitigate the
impacts of human use on soils and vegetation in
the Meadows in the Sky Summit area of Mount
Revelstoke.
2. To research and monitor change in the
vegetation of the Meadows in the Sky Summit
area of Mount Revelstoke.
3. Utilize Citizen Science as a means to achieve the
first two objectives.
METHODS:

A protocol for monitoring the restoration
efforts on Mount Revelstoke was designed and
implemented between 1992 and 1995, and then
repeated in 2000. The protocol consists of a series
of rectangular sampling plots placed in disturbed
areas (1m2), where the abundance of the plants is
estimated and photos are taken.
YEARS OF DATA COLLECTION

1994 – 2011, on-going
PARTNERS & FUNDING:

Parks Canada
RESULTS:

Ongoing
Meadows in the Sky Wildflower Meadows in the
sub-alpine atop of Mount Revelstoke, surrounded by
Engelmann spruce and sub-alpine fir. PARKS CANADA
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CONTACT:

Parks Canada staff person involved in sub-alpine plant monitoring atop
Mount Revelstoke. PARKS CANADA

Gregg Walker
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
gregg.walker@pc.gc.ca
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Measures of Glacier Health

GLACIAL MASS BALANCE MONITORING ON ILLECILLEWAET GLACIER
RATIONALE:

OBJECTIVES:

Glaciers are numerous in Canadian National
Parks, yet understudied, in spite that they govern
downstream processes related to hydrology,
morphology and functioning ecosystems. Massbalance measures glacier dynamics by assessing
net inputs (through the accumulation of snow
and ice) against net outputs (through melting
and sublimation). Knowledge of long-term
fluctuations in glacier mass balance is necessary
to understand the state of the local climate and
freshwater resource integrity, the influence they
have on stressors, and the response of aquatic
and terrestrial systems. Glacier monitoring within
Glacier National Park will contribute to long-term
glacier mass balance measurements conducted and
reported on by the national (Natural Resources
Canada-NRCAN) and international glacier
surveillance (World Glacier Monitoring Service)
research communities.

The goal of this monitoring program is to
determine the status and trends of glacier mass
balance on a representative glacier within the
National Parks. The objectives are to:
1. Establish long-term glacier mass balance
monitoring on Illecillewaet Glacier;
2. Obtain the winter and summer mass balance
(seasonal balances) at Illecillewaet Glacier ;
3. Report the winter, summer and net mass
balance, as well as key trends over time (i.e.,
cumulative loss/gain, rate of change).
METHODS:

Measuring and reporting net mass balance is
accomplished by obtaining measurements from
stakes drilled into the glacier to make up a ‘stake
farm’. Stakes are installed every 100 m in elevation
where the changes in topography warrant it.
Currently, seven stakes are installed on the
Illecillewaet Glacier.

Stake
Snow Pit

Probe
rod

6m

Label

4m

Pocket tape
0.45m

5

1m

2m

Snow density sample
Dial thermometer
Snow pit depth, 1.96 m

3
b’, 4.55 m snow
Snow depth,
2.10m

4

2
SNOW
1

3
b’, 2.45m

Crevasse
(Ignore for measurement
of summer surface height)

2

Schematic of Surface mass
balance measurement site
displaying a snow pit, stake
and probe measurement. UNITED
STATES GEOLOGICAL SURVEY, 2004

1
ICE OR OLD FIRN
0
Wood plug
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YEARS OF DATA
COLLECTION

2009-2011, on-going
PARTNERS & FUNDING:

Parks Canada Agency,
University of Calgary,
Geological Survey of
Canada, Natural Resources
Canada (NRCan), United
Nations Framework
Convention on Climate
Change (UNFCCC),
Canadian National
Correspondent to the
World Glacier, Monitoring
Service (WGMS), The
National Snow and Ice
Data Centre (NSIDC)
RESULTS:

Trends will take a
minimum of five (5) years
of data before meaningful
analysis can occur.

Two researchers
ascending the toe of the
Illecillewaet glacier to
conduct glacier Mass
Balance monitoring, with
the Roger Pass in the
background. ANDREW JONES,
PARKS CANADA

CONTACT:
Sarah Boyle
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
sarah.boyle@pc.gc.ca
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WEATHER AND CLIMATE

RATIONALE:

RESULTS:

Weather data is used to inform public avalanche
forecasts and avalanche control in transportation
corridors.

The Canadian Avalanche Association hosts the
past 24 hours of weather data from the ACS sites at
http://www.avalanche.ca/cac/pre-trip-planning/
weather/real-time-weather-dataloggers for public
viewing. This information is updated hourly.

OBJECTIVES:

To monitor climatic variables on an annual basis.
METHODS:

The ACS (Avalanche Control Service) currently has
nine (9) remote weather stations in Glacier Park.
Each of these sites has a suite of instruments that
monitor weather and snowpack conditions. These
observations are transmitted back to Rogers Pass
over a telemetry system which allows real-time
monitoring of conditions. Electronic data weather
data from October 1987 to the present is stored in
a database. Observations prior to that are stored
using ticker tape.
Most sites measure air temperature, relative
humidity, wind direction and wind speed.
Observations from specific sites can include
precipitation, snow depth, and snow temperature.
The ACS also provides a monthly climate report
for the Rogers Pass and Mt. Fidelity weather plots.
Standard observations are performed at 07:00
and 16:00 annually from November to April at
the Rogers Pass plot and at 07:00 from May to
October. One daily observation occurs at Mt.
Fidelity year around. The monthly climate report
includes daily readings of air temperature, rain,
snowfall and snow on ground.

Similar data is also presented at http://avalanche.
pc.gc.ca/station-eng.aspx?d=TODAY#r3
To view archived climate data under station names
Glacier NP Rogers Pass and Glacier NP Mt. Fidelity
see:
http://www.climate.weatheroffice.gc.ca/
advanceSearch/searchHistoricDataStations_e.
html?searchType=stnProx&timeframe=1&txt
Radius=100&selCity=&optProxType=park&sel
Park=51|16|117|31&txtCentralLatDeg=&txtCentral
LatMin=&txtCentralLatSec=&txtCentralLongDeg=
&txtCentralLongMin=&txtCentralLongSec=&opt
Limit=yearRange&StartYear=1840&EndYear=
2012&Month=2&Day=18&Year=2012&selRowPer
Page=25&cmdProxSubmit=Search

Mt. Fidelity Height of Snow:
Extremes and Average
1965/66 to 2009/10

600

Maximum HS
Minimum HS

500

Average HS
2010-2011 HS

400

HS (cm)

300

200

100

08/30

08/17

08/04

07/22

07/09

06/28

06/13

05/31

05/18

05/05

04/22

04/09

03/27

03/14

03/01

02/16

02/03

01/21

01/08

12/26

12/13

11/30

11/17

11/04

10/22

10/09

0
09/27

1965 to present, on-going

09/14

YEARS OF DATA COLLECTION

09/01
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Date

PARTNERS & FUNDING:

Parks Canada, Atmospheric Environmental
Services – Environment Canada

The graph depicts cumulative snow height recorded
at Mt. Fidelity over 45 years. The average (grey line),
minimum (dark blue line) and maximum (red line)
averaged for 45 years of data is depicted; the current
year (2009/10) height of snow (light blue) is plotted for
comparison against the 45 years worth of data. PARKS
CANADA
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CONTACT:

Tools used for taking snow measurement profiles in Glacier
National Park. PARKS CANADA

Jeff Goodrich
Avalanche Control Section
Mount Revelstoke &
Glacier National Parks
Box 350 301 3rd St. West
Revelstoke BC V0E 2S0
Phone: (250) 814-5209
jeff.goodrich@pc.gc.ca
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SNOWPACK MONITORING

The difference between the empty weight of the
tubes deducted from the weight of the tubes
and core is the snow water equivalent.

RATIONALE:

Mount Revelstoke and Glacier National Parks
collect snow, meteorological and stream flow
data as part of a network of snow survey sites
around the province in co-operation with the BC
river forecast centre. Information on the depth
of snowpack is used to provide warnings and
forecasts of stream and lake runoff conditions.

YEARS OF DATA COLLECTION

1971 to present, on-going
PARTNERS & FUNDING:

Parks Canada, BCHYDRO/BC Ministry
of Forests, Lands and Natural Resource
Operations – River Forecast Centre

OBJECTIVES:

To collect, analyze and archive snow data for the
purposes of:

RESULTS:

• flood advisories and warnings

Snow pack is an important factor in
determining seasonal flood risk, although
major flooding is largely dependent on the
weather during the snowmelt season in May
and June. For February, 2012, the Upper
Columbia River basin index value is 118% of
normal. There are another two (2) or more
months of snow accumulation remaining in
the season and the current seasonal climate
outlook is favourable for the maintenance
or enhancement of snow packs, relative to
normal, throughout most of B.C.

• water supply and drought advisories
METHODS:

Manually sampled snow survey data are collected
from about 180 sites around the province,
including sites in MRGNP. Measurements are
made by utilizing the “Standard Federal Snow
Sampler” which consists of graduated aluminum
tubes with a cutter bit affixed to the first section
of the tubing. The tubes are driven through
the snow to the ground and then carefully
withdrawn, extracting a core of snow with them.
The tubes and core are then weighed using a
scale specially calibrated in centimetres of water.

Table 8. Summary of snow depth and water equivalent for snow course sites in MRGNP, compared to historic averages
within the Upper Columbia Drainage Basin.
UPPER COLUMBIA Drainage Basin
FEBRUARY 2012
SNOW COURSE
NAME AND NUMBER

ELEV.
METRES

DATE OF
SURVEY

SNOW
DEPTH
(cm)

WATER
EQUIV.
(mm)

% OF
NORMAL

HISTORIC, WATER EQUIVALENT (mm)
2011
(mm)

2010
(mm)

MAX.
(mm)

MIN.
(mm)

NORMAL
(mm)

YEARS OF
RECORD

2A02

1250

28 JAN

200

643

130

473

431

828

241

494

71

2A06P

1830

1 FEB

N/A

928E

109

676E

730E

1140

464

850

17

FIDELITY MOUNTAIN

2A17

1870

28 JAN

303

1104

127

782

858

1376

430

867

49

MOUNT ABBOT

2A14

1980

30 JAN

346

1142

136

740

824

1209

396

842

51

GLACIER
MOUNT REVELSTOKE
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CONTACT:

An avalanche intentionally triggered by the avalanche control program, snow
billows on the mountain above the highway over a snowshed. PARKS CANADA

Jeff Goodrich
Avalanche Control Section
Mount Revelstoke &
Glacier National Parks
Box 350 301 3rd St. West
Revelstoke BC V0E 2S0
Phone: (250) 814-5209
jeff.goodrich@pc.gc.ca
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Measures of Freshwater Health

POND BREEDING AMPHIBIANS
RATIONALE:

RESULTS:

Maintaining native biodiversity is a priority for
park management; however globally, amphibian
populations are in decline due to many factors
including climate changes, habitat loss, and
disease.

The proportion of sites occupied by each species is
a rough metric sensitive to the type of sites/habitat
surveyed in a given year and survey locations
varied annually over the five years of monitoring.
Western Toads and Columbia Spotted Frogs were
detected more frequently than either Long-toed
Salamanders or Pacific Chorus Frogs. The ongoing
analysis of the current data set will inform the
developing long-term amphibian monitoring
program.

MRGNP has four (4) species of pond breeding
amphibians, the Longtoed salamander
(Ambystoma macrodactylum), the Pacific Chorus
frog (Pseudacris regilla), the Columbia spotted
frog (Rana luteiventris) and the Western Toad
(Anaxyrus boreas or Bufo boreas).
To assess amphibian ongoing population status,
a monitoring program is under development,
based on measures of occupancy. The long-term
monitoring program will focus limited available
resources on species at risk listed by the Committee
on the Status of Endangered Wildlife in Canada
(COSEWIC). Currently the only pond-breeding
amphibian in Mount Revelstokeand Glacier
National Parks listed by COSEWIC (special
concern) is Western Toad (Anaxyrus boreas).
OBJECTIVES:

To monitor pond breeding amphibians, especially
Western Toad
Long-toed salamander and western toad egg
masses in pond. LISA LARSON, PARKS CANADA

METHODS:

Selected ponds are searched multiple times
through the snow-free season to locate amphibians
(egg, larvae and adults) and evidence of breeding.
Multiple surveys enable occupancy estimates
to be modeled, which account for incomplete
detectability.
YEARS OF DATA COLLECTION

1982, 1983, 2003, 2004, 2009-2011, on-going
PARTNERS & FUNDING:

Parks Canada

MRGNP staff conducting
pond breeding surveys in
amphibian habitat.
LISA LARSON, PARKS CANADA
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Pacific Chorus Frog

0.40

Proportion of Sites Occupied

Proportion of Sites Occupied

Long-toed Salamander
0.30
0.20
0.10

0.30
0.20
0.10
0.00
2003

0.00
2003

2004

2009

2010-11

1982-83

Graph summarizes the proportion of sites which were
occupied by long-toed salamanders between 1982
and 2011. Overall there is an increasing trend over
time. PARKS CANADA

0.60
0.50
0.40
0.30
0.20
0.10
0.00
2004

2009

2010-11

1982-83

Graph summarizes the proportion of sites which were
occupied by columbia spotted frogs between 1982
and 2011. Overall there is a decreasing trend over
time. PARKS CANADA

2009

2010-11

1982-83

Western Toad
Proportion of Sites Occupied

Proportion of Sites Occupied

0.70

2004

Graph summarizes the proportion of sites which were
occupied by pacific chorus frogs between 1982 and
2011, no apparent trend observed due to a very small
sample size. PARKS CANADA

Columbia Spotted Frog
0.80

2003
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Graph summarizes the proportion of sites which were
occupied by western toads between 1982 and 2011.
Overall there is a decreasing trend over time. PARKS
CANADA

A close-up photo of an adult Western Toad. LISA LARSON, PARKS CANADA

CONTACT:
Lisa Larson
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
lisa.larson@pc.gc.ca
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AMPHIBIANS AND ROADS

RATIONALE:

YEARS OF DATA COLLECTION

Coeur d’Alene salamanders (Plethadon
idahoensis), Long-toed salamanders (Ambystoma
macrodactylum), Western Toad (Anaxyrus
boreas), and Pacific Chorus frogs (Pseudacris
regilla) are found on the Mt. Revelstoke Parkway
after dark. Coeur d’Alene salamanders are a
species of special concern (COSEWIC) and occur
in relatively high density near stream crossings
associated with periods of rain on summer
nights. A rough analysis of park entry statistics
and visitor single day activities shows that
salamanders were at risk of being crushed by 146
vehicles on the parkway on 52 nights from July
25, 2010 through September 15, 2010.

2009- 2011, on-going

OBJECTIVES:

To collect data on human and amphibian use
of roads in order to appropriately manage the
impact of human activities on the amphibian
population(s) living on Mount Revelstoke.
METHODS:

Working in teams, visual surveys for amphibians
were conducted along Mount Revelstoke roads
after nightfall. Species were recorded and
individuals were photographed and measured,
along with environmental conditions. The
locations and number of amphibian and
reptile road mortalities were also recorded.
Traffic counters were placed in two locations to
determine vehicle use levels and patterns.

Close –up shot of a Coeur d’Alene salamander.
LISA LARSON, PARKS CANADA

PARTNERS & FUNDING:

Parks Canada
RESULTS:

Between 2009- 2010, researchers conducted 54
surveys by foot or car looking for amphibians on
Mount Revelstoke Parkway. Surveys took place
on rainy nights or nights following rain during the
day. In order of frequency over the 54 surveys,
the amphibians found were: Coeur d’Alene
salamanders (50), Western Toad (31), Pacific
Chorus frogs (7), long-toed salamanders (1). In
order of total counts: Coeur d’Alene salamanders
(559), Western Toad (60), Pacific Chorus frogs
(10), long-toed salamanders (1).
Two hotspots (higher density of salamanders) were
identified (waterfall hotspot) and (double falls
hotspot). Reducing vehicle access to the parkway
by one hour over 52 nights in July and August
would protect amphibians at the lowest expense.
However, incorporating an amphibian passage
with a culvert replacement at identified salamander
hotspots would offer better visitor experience
opportunities, although it is a more expensive
option.

Parks Canada employees Tim Laboucane and
Lisa Larson ready to conduct pond breeding
amphibian surveys. PARKS CANADA
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A close-up top view photo
of a long-toed salamander.
LISA LARSON, PARKS CANADA

Coeur d’Alene salamander
being measured.
ANDREA KORTELLO, PARKS CANADA

CONTACT:
Lisa Larson
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
lisa.larson@pc.gc.ca
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WATER QUALITY MONITORING

RATIONALE:

• Detect emerging issues and threats

Environment Canada’s Freshwater Quality
Monitoring program is designed to assess and
report on the status and trends in the health of
Canada’s lakes and rivers as it relates to aquatic life
and the overall health of aquatic ecosystems. Water
quality monitoring is conducted to fulfill priority
legislative responsibilities under the Canada
Water Act and the Canadian Environmental
Protection Act (CEPA) and is considered as a
priority government reporting responsibilities for
initiatives such as The Canadian Environmental
Sustainability Indicators initiative (CESI).

• Measure response to remedial measures and
regulatory decisions
METHODS:

A water sample is collected in a sterilized bottle
directly from the water body. Water and air
temperatures are assessed at the site and the
bottled samples are subsequently sent to a
laboratory for further chemical analyses. Samples
are collected at regular monthly intervals.
YEARS OF DATA COLLECTION

1987-2011, on-going
OBJECTIVES:

By conducting regular, systematic assessments of
the physical, chemical and biological conditions of
Canadian water bodies, the freshwater monitoring
program delivers data and information for the
following:
• Establish baseline and reference conditions of
water quality
• Determine spatial and temporal trends
• Determine compliance with established
guidelines for water, fish, and sediment

PARTNERS & FUNDING:

The Water Survey of Canada, Fraser River Estuary
Automated Water Quality Monitoring Buoy, Parks
Canada, Canada Wildlife Service, Meteorological
Service of Canada, Natural Resources Canada,
Indian and Northern Affairs Canada, British
Columbia Ministry of the Environment - Water
Stewardship Division, British Columbia Ministry
of the Environment - Environmental Protection Water and Air Monitoring and Reporting, Alberta
Environment, Saskatchewan Environment,

A Google Earth image indicating the location of the Illecillewaet water quality monitoring site. GOOGLE EARTH
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Manitoba Water Stewardship, Ontario
Ministry of the Environment, Développement
durable, Environnement et Parcs Québec,
New Brunswick Department of Environment,
Newfoundland and Labrador Department
of Environment and Conservation, Prince
Edward Island Department of Environment,
Energy and Forestry, Nova Scotia Department
of Environment and Labour, Environment
Yukon, Government of Northwest Territories,
Government of Nunavut, Mackenzie River
Basin Board, Prairie Provinces Water Board
RESULTS:

In a 2010 technical summary of water quality
status and nutrient trends in drainage basins
across Canada, the Beaver River at Highway
1 in Glacier National Park is classified as
oligotrophic (an aquatic system with a restricted
supply of nutrients and low productivity) with
nitrate and nitrite concentrations of 0.102 mg/l
and total phosphorus concentrations of 0.008
mg/l. The Illecillewaet River in Glacier National
Park is also oligotrophic, with nitrate/nitrite and
phosphorus concentrations of 0.109 and 0.006
mg/l respectively. Neither river showed a trend
in nutrient levels over the monitoring period. A
1995-2010 analysis is underway and preliminary
findings show decreasing lead and increasing
selenium levels.

Map of water sampling locations across British
Columbia. WATER QUALITY STATUS AND TRENDS OF
NUTRIENTS IN MAJOR DRAINAGE AREAS OF CANADA,
ENVIRONMENT CANADA

MRG staff taking water
quality monitoring
samples from the
Beaver River. LISA
LARSON, PARKS CANADA

CONTACT:
Lisa Larson
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
lisa.larson@pc.gc.ca
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AQUATIC CONNECTIVITY

RATIONALE:

Hanging culverts under roadways act as
a barrier to fish movement and fragment
aquatic habitats. Re-establishing ecological
connectivity is a key management priority in
MRGNP, thus in 2009 culvert assessments
were undertaken to establish fish presence
and establish priorities for retrofit.
OBJECTIVES:

1. Determine the presence or absence of fish
2. Discern species composition
3. Assess aquatic habitat both upstream and
downstream of the barrier forming culverts
4. Evaluate the engineering possibilities to
retrofit the culverts.
METHODS:

Electro-fishing was used to determine fish
presence or absence and species composition
both upstream and downstream of culverts.
A senior Department of Fisheries and Oceans
(DFO) fisheries engineer recommended and
evaluated measures to retrofit the culverts.
YEARS OF DATA COLLECTION

2009, 2010
PARTNERS & FUNDING:

Parks Canada
RESULTS:

The culverts of the highest priority for redesign are found in Glacier National Park, in
particular in the vicinity of Rogers Pass.
The culvert directing Connaught Creek
under the Trans-Canada Highway is the best
candidate for retrofit as this creek has shown
to carry bull trout in the downstream reach
and has the longest and best quality upstream
habitat, compared with other creeks around
Rogers Pass. Restoration works are planned

Parks staff electro-fishing in
Connaught Creek to look for fish.
SARAH BOYLE, PARKS CANADA

for late August, 2012. Culverts in Mount
Revelstoke National Park were concluded to
be of low priority, due to steep creek gradients
that exceed the capability to bear fish, although
restoring hydrological connectivity is still a
priority.
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Bull Trout found in Glacier National Park. DAN RAFLA, PARKS CANADA

Downstream of a
hanging culvert,
note, both the height
of the culvert and
the high velocity
of the water acts
as a fish barrier on
Connaught Creek
in Glacier National
Park. DAN RAFLA,
PARKS CANADA

CONTACT:
Sarah Boyle
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
sarah.boyle@pc.gc.ca
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CANADIAN AQUATIC BIOMONITORING NETWORK (CABIN)

RATIONALE:

METHODS:

Traditionally, water quality sampling has focused
on the collection of chemical (i.e water chemistry)
and biophysical (i.e. stream velocity) measures.
Resulting water quality assessments are made by
comparing measured results to determine water
quality guidelines. However, monitoring using these
measures provides only a ‘snap-shot’ of the status
of water quality. Including a biotic component such
as benthic invertebrate, communities can detect
impacts and stressors on the aquatic ecosystem
that cannot be measured with traditional physicalchemical monitoring. Using benthic invertebrates
integrates a means to develop longer term insight
into river health and conditions, giving longer term
insight into aquatic health.

A standardized sampling protocol and a
recommended assessment approach called
the Reference Condition Approach (RCA) are
used for assessing aquatic ecosystem condition.
Data collected includes a site description
and location, stream reach data, benthic
invertebrate samples, streambed substrate, and
water chemistry.

OBJECTIVES:

The Canadian Aquatic Biomonitoring Network
(CABIN) is an aquatic biological monitoring
program for assessing the health of freshwater
ecosystems in Canada. CABIN is based on the
network approach that promotes inter-agency
collaboration and data-sharing to achieve consistent
and comparable reporting on freshwater quality
and aquatic ecosystem conditions in Canada. The
program is maintained by Environment Canada to
support the collection, assessment, reporting and
distribution of biological monitoring information.

Parks staff conducting CABIN work in the field.
LISA LARSON, PARKS CANADA

YEARS OF DATA COLLECTION

2007-2011, on-going
PARTNERS & FUNDING:

Environment Canada, Parks Canada
RESULTS:

MRGNP has contributed 30 site samples to the
National Parks-Mountain Parks Biomonitoring
Model and the British Columbia reference
condition models. Additionally, there are
four sites being monitored for potential water
quality impacts below human use nodes (areas
of higher impact) in Glacier National Park.
The reference condition samples within each
bioregion are complete for model building.
Models are being tested and will be available to
assess future samples.

Parks Canada employee collecting benthic
invertebrate kick net samples by walking upstream,
facing backwards, while simultaneously disturbing
riverbed substrate (and invertebrates) with her feet;
through this method benthic invertebrates are then
caught in the net. LISA LARSON, PARKS CANADA
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CONTACT:

Parks Canada employee using her feet to disturb benthic invertebrates at the bottom
of the river so she can catch them in her “kick-net”. TAMARA LAMB, PARKS CANADA

Lisa Larson
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
lisa.larson@pc.gc.ca
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GLOBAL ATMOSPHERIC PASSIVE SAMPLING FOR PERSISTENT ORGANIC
(POPS) POLLUTANTS IN MOUNT REVELSTOKE NATIONAL PARK

RATIONALE:

In 2000, fatty tissues from fish located in Mount
Revelstoke Lakes were sampled and determined
to have trace contamination from DDT and
Toxaphene. To determine if the area has been
exposed to organochlorinated substances via
long-range transport, or from local sources,
Mount Revelstoke volunteered to participate
in Environment Canada’s Global Atmospheric
Passive Sampling (GAPS) program. The GAPS
program is resultant of the Stockholm Convention;
a global treaty to protect human health and the
environment from persistent organic pollutants
(POPs). POPs are long-lasting chemicals and
can be amplified by cold-condensation at high
altitudes and, then deposited into sub-alpine
ecosystems. Miller Lake was a site where fish have
tested positive for trace amounts of DDT, and was
selected as a sampling location because of its year
round access.
OBJECTIVES:

Parks Canada has partnered with Environment
Canada since July 2009 in the GAPS program. It is
one of 65 sites being monitored world-wide for the
presence of POPs in the atmosphere.
METHODS:

An outdoor passive air sampler and weather data
logger were installed adjacent to Miller Lake. Data
is collected on an annual basis.
YEARS OF DATA COLLECTION

2009-2011, on-going
PARTNERS & FUNDING:

Environment Canada, Parks Canada
RESULTS:

The first set of analysis is expected in 2013.

Passive air sampling unit adjacent to Miller
Lake in Mount Revelstoke National Park.
SARAH BOYLE, PARKS CANADA
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CONTACT:

Parks Canada employee monitors the
POPs site in the winter. PARKS CANADA

Sarah Boyle
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
sarah.boyle@pc.gc.ca

Pink Mountain Heather. GREGG WALKER, PARKS CANADA

MOUNT REVELSTOKE AND
GLACIER NATIONAL PARKS
LED RESEARCH
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Wildlife

MOUNTAIN GOAT USE OF THE TRANS-CANADA HIGHWAY TRANSPORTATION
CORRIDOR IN MRGNP

RATIONALE:

Mountain goats regularly descend to the TransCanada highway in Mount Revelstoke and Glacier
national park. They appear to be attracted to salt
on the road surface and can cause traffic to stop or
swerve on blind corners; increasing the risk of goat
mortality and vehicle accidents. The purpose of
this research program is to characterize the timing
and extent of mountain goat use of the highway
corridor and to identify and assess the effectiveness
of a mitigation option. This research addresses the
MRGNP management priority to sustain ecological
connectivity to ensure the persistence of natural
levels and patterns of species and communities.
OBJECTIVES:

1. Involve collecting information on the timing of
visits by goats to the highway corridor in Mount
Revelstoke and Glacier National Park by using
remotely triggered infrared cameras on trails
and recording sightings by staff.
2. Remote cameras will also help determine if goats
will use salt blocks located off the highway and
if salt blocks may reduce visits to the highway
road surface (as approved by a wildlife health
specialist).
3. Once three- five years of data have been
collected, analysis of data will occur using the
existing information on the timing and spatial
distribution of goats using the highway corridor
from the wildlife sighting database (using GIS),
expert opinion and survey reports.
METHODS:

Remotely triggered infrared cameras are deployed
on goat trails that access the highway. Additionally,
a series of salt blocks are placed away from the
highway to determine if goats will use these as an

alternative to licking salt present on the highway.
Each salt block will be paired with a remotely
triggered infrared camera to determine use by
goats and other wildlife.
YEARS OF DATA COLLECTION

2011, on-going
PARTNERS & FUNDING:

Parks Canada Agency
RESULTS:

In the first year of the project, researchers
successfully located a number of goat trails
adjacent to the highway above Laings Corner,
Lauretta Corner and Cougar Mountain. Cameras
were deployed on these trails. Salt blocks were
deployed away from the highway, and were used by
goats. All salt blocks were removed from the sites
prior to fall. Numerous roadside reports of goats
were made by staff and will be compared to camera
data to determine if we are capturing goat use. One
young of year female goat was hit and killed on
the highway in August in an area known as Laings
Corner.
The goat photos will be classified and a report
written summarizing timing of use of the highway
and salt blocks after three years of data have been
collected. Preliminary data suggests that cameras
were successfully capturing goat use of the highway
(return trips) at the Cougar Mountain site, but
that some trips to or away from the highway were
missed at Laings and Lauretta corners, indicating
that not all goat trails were identified. Additional
cameras will be deployed in 2012 to determine
if researchers are able to capture all trips using
remotely triggered cameras.

MOUNT REVELSTOKE AND GLACIER NATIONAL PARKS LED RESEARCH

Three mountain goats and one kid on the highway in Mount Revelstoke National Park,
licking salt. PARKS CANADA
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CONTACT:
Kelsey Furk
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
Kelsey Furk@pc.gc.ca
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MOUNTAIN CARIBOU HABITAT MAPPING IN MOUNT REVELSTOKE
NATIONAL PARK

RATIONALE:

The populations of woodland caribou (Rangifer
tarandus) that inhabit the Southern Mountains
National Ecological Area (SMNEA) are listed as
Threatened under the Species at Risk Act. This area
includes caribou in southern and central interior
of British Columbia, including arboreal feeding
caribou known as ‘mountain caribou’ that occur
in Mount Revelstoke and Glacier National Parks.
Since Parks Canada has a mandate to preserve
the biological diversity and ecological integrity
of Mount Revelstoke and Glacier National Parks,
this project was initiated to contribute to regional
recovery planning for mountain caribou.
OBJECTIVES:

This project involved:
• the development of landscape-scale habitat
models suitable for forecasting and hind-casting
caribou habitat supply;
• the collection of relevant forest structure and
vegetation information to support and validate
the development of the habitat models;

park operational planning including fire
management, recreation management and
environmental impact analysis.
METHODS:

The study area included the forested land base
in all drainages of the Columbia River between
Revelstoke and Mica. A Predictive Ecosystem
Map (PEM) (Jones et al. 2006, Timberline Forest
Inventory Consultants, (2005) was used as the
basis for the development of wildlife-habitat
models. Parks Canada was a partial funder of
the Jones et al. (2006) PEM which includes
Mt.Revelstoke Park.
Wildlife-habitat rating models for mountain
caribou for early and late winter seasons were
developed based on a novel application of Bayesian
Belief Networks (BBN), then used to generate maps
illustrating capable habitat, suitable habitat in
1985, suitable habitat in 2005, and potential areas
for restoration. Field investigations supported and
validated models.
YEARS OF DATA COLLECTION

• the identification of areas and priorities for
future caribou habitat restoration efforts; and

2006, 2007

• using all of this information to develop a
habitat model in Mount Revelstoke National
Park to provide accurate information for

PARTNERS & FUNDING:

Parks Canada
RESULTS:

Maps resulting from the BBN models suggested
that suitable early winter caribou habitat had
declined by 13.6% between 1985 and 2005, while
suitable late winter habitat had increased by 1.8%.
The difference between the 2005 suitability and
capability maps identified approximately 146,141
ha within the project area where current suitability
was lower than capability. Of those, 14,524 ha were
identified where capability was rated very high
but where current habitat suitability is very low.
Fragmentation analyses suggested that mean patch
size of suitable mountain caribou habitat (classified
very high to moderate) declined between 1985 and
2005 by 8.4% while the total number of suitable

A herd of seven mountain caribou
in the alpine. KELSEY FURK
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patches increased by 4.8%. These changes
reflect an increasingly fragmented landscape,
particularly within early winter caribou habitat.

the Revelstoke region (specifically Mount
Revelstoke).
• Incorporate patch size planning in recovery
efforts outside of Park boundaries - harvest
patterns are constraining future habitat recovery
options, the implications of which need to be
explored;

In general, correspondence between field sites and
modeled ratings was poor; however, telemetry
locations available for mountain caribou aligned
with the winter habitat suitability areas predicted
by the model. Go forward recommendations are:

• Further develop harvest treatments outside
of park boundaries to promote desired forest
structural conditions for caribou habitat
(e.g, crown development, spacing for stand
ventilation, patch size and distribution); and

• Improve the lichen abundance sub-model of
the caribou BBNs in MRNP
• Collect additional field data related to lichen
abundance - any improved sub-model should
be validated with additional plot data;

• Leverage ecosystem-based mapping to assist in
recovery planning for other species-at-risk.

• Improve the ESSF vegetation layer in the BBNs
for MRNP;

A predictive ecosystem model and caribou habitat
map for Glacier National Park is forthcoming in
2012/13.

• Update the Biogeoclimatic (BEC) zones,
and update subsequent PEM layers for
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A map identifying potential areas for caribou
habitat restoration in the Revelstoke region,
including MRNP. “4” denotes high conservation
value, and ranges to “0”, denoting limited
conservation value. Potential areas are based on
the difference between current habitat suitability
and capability. The orange line denotes the
upper elevational limit of early winter habitat and
the lower limit of late winter habitat.
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EVALUATION OF DNA HAIR COLLECTION METHODS FOR GRIZZLY BEARS
(URSUS ARCTOS) IN THE MOUNTAIN NATIONAL PARKS, CANADA

RATIONALE:

Accurate and precise population estimates and
population trends are important to managers
who seek to develop appropriate conservation
strategies to maintain long-term viable grizzly
bear populations. To establish priorities in the
conservation and management efforts for grizzly
bears, wildlife managers commonly use temporal
and spatial population trends. One technique to
determine these trends is through the use of DNA
analysis from grizzly hair. Barbed wire fences and
rub tree sites are commonly used to determine bear
population abundance by collecting hair for DNA
analysis. However, questions have arisen regarding
the inherent biases in these methods and how
they affect application of these methodologies to
bears. Adequate sample sizes and recapture rates
are hard to achieve with low-density populations
and individual capture probabilities of grizzly
bears may vary based on sex and age class, home
range size and recent capture history or by time
and behaviour. The intent of this research was
to address whether hair collection adequately
represents the demographics of grizzly bear
populations, because if particular demographic
groups are underrepresented in the mark-recapture
sample using this method, the accuracy of the
estimated population parameters are diminished.
OBJECTIVES:

1. To compare hair collection techniques

barbed wire, and rub trees without barbed wire
throughout the study area.
YEARS OF DATA COLLECTION

2005, 2006 hair snag stations and 2007, 2008
rub trees
PARTNERS & FUNDING:

Parks Canada
RESULTS:

Grizzly bears were detected by remote camera at
59.8% of all hair collection sites. Family groups
represented only 9.8% of those detections, whereas
family groups are known to comprise 24.0% of
the population. The proportion of family groups
detected by remote cameras was unaffected by data
collection methods. Of the 287 bears that visited hair
collection sites, only 164 (57%) successfully crossed
the barbed wire or used the rub tree, 22 (13.4%) of
which were family groups. When detected, these
family groups had higher capture success rates
than single bears. Given our findings, lower capture
probabilities in the family group cohort could
significantly reduce the power to detect changes in
both demography and population trend. Wildlife
managers must pay particular attention to both the
design and analysis of a DNA hair collection study
to minimize pitfalls and must also weigh the cost/
benefit of increased sampling intensity against more
traditional methods of monitoring.

2. To determine whether grizzly bear family groups
in Canadian Mountain National Parks arrive
at hair collection sites in proportion to their
representation within the total population
3. To compare the rates at which grizzly bears
actually used the hair collection sites to bear
visitation rates.
METHODS:

During four seasons staff at mountain national
parks placed motion-activated digital cameras at
either barbed wire fence sites or rub trees with
A black bear sliding under barbed wire,
leaving a tuft of fur for DNA analysis. PARKS
CANADA
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A female collared grizzly bear standing on her back hind legs scratching
her back on a rub tree, leaving a tuft of fur for DNA analysis. PARKS CANADA

CONTACT:
Michael L. Gibeau (retired)
Parks Canada
Box 213
Lake Louise AB T0L1E0
current address
Nature Conservancy of Canada
(403) 609-1482
mike.gibeau@natureconservancy.ca
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Archaeology and Social Science

MEADOWS IN THE SKY AREA PLAN: AN ASSESSMENT OF CONNECTION
TO PLACE

RATIONALE:

METHODS:

The Parks Canada Agency considers “connection”
to be an increasingly important element of visitor
experience. Parks Canada is developing an Area
Strategy for the Meadows in the Sky Area of
Mount Revelstoke National Park as part of the
2009 Management Plan review. An improved
understanding of the needs and expectations of
visitors, and the way that visitors make personal
connections with this special place will guide future
redevelopment of the Meadows in the Sky Area.
This study was designed to collect essential data
needed to meet those goals.

Various methods were employed:

OBJECTIVES:

1. Collect data that will inform investment
decisions linked to the Meadows in the Sky Area
Plan.
2. Collect information on visitors’ experiences,
how they connect to special places, what this
may mean in terms of increased relevancy and
stewardship for national parks.
3. Development of a methodology for determining
‘connection to place’ that can be applied in other
protected areas.

• Information collected in 08/09 via focus
groups and an on-line survey provided valuable
information and guided the development of the
09/10 research.
• In summer 2009 and early summer in 2010, 467
on-site surveys were conducted.
• Data collection in June 2010 formed part of a
field school course for geography students at the
University of Calgary. A literature review formed
part of their research.
Information on demographics, travel patterns,
favorite places, ‘feelings’ of connection was
collected.
YEARS OF DATA COLLECTION

2008-2010
PARTNERS & FUNDING:

Funding for both years was provided by the Visitor
Experience function in Mount Revelstoke National
Park.
A quiet place to sit atop Mount Revelstoke National
Park. KAREN BEST, PARKS CANADA
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RESULTS:
Demographics:

• 53 percent of the visitors were from Europe; 33
percent were Canadian.
• 47 percent of the Canadians were from British
Columbia.
• The three top cities of residence were: Revelstoke,
Calgary and Berlin.
Travel patterns:

• 63 percent of the visitors were with family;
20 percent were with friends.
Connection and sites:

• These six places were most often mentioned by
respondents as inspiring a sense of connection:
Meadows in the Sky Parkway, Revelstoke Viewpoint,
Meadows in the Sky Trail, Historic Fire Tower, Snow
Forest Viewpoint, and Summit Trail.
Description of favourite places:

• When asked to describe a place on the list in their
own words, 64 percent of the respondents told about
the nature and scenery; 18 percent told about their
personal feelings at that place.
Reasons for connection (respondents chose
answers from four scales developed by researchers to
reflect):
• Personal benefit: 71 percent chose enjoying peace
and quiet and 51 percent chose experiencing the
outdoors.
• Activities: 54 percent chose photography, 38
percent chose walking, and 32 percent chose hiking.
• Setting: 63 percent chose mountain views and 43
percent chose views of the Columbia River.
• Facilities and services: 28 percent chose trails
and 23 percent chose Parks staff.
Experience:

• When asked to rate their experience, 89.6 percent
selected excellent or really good.
• When asked to identify in their own words what
could be done to improve experience, 50 percent of
the respondents said “nothing;” 39 percent identified
infrastructure, including signs, displays, washrooms,
and trail maintenance.
The research presented an opportunity to test different
methodologies. It continues to offer opportunities
to collaborate with experts in other agencies and
institutions on this evolving indicator of success in
protected area management.

3 hikers walking beside
wildflowers at Meadows in
the Sky in Glacier National
Park. JACOLYN DANILUCK,

CONTACT:

PARKS CANADA

Kathy Rettie (retired)
Parks Canada
Box 900
Banff AB T1L 1K2
(403) 762-1495
kathy.rettie@pc.gc.ca
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ARCHAEOLOGICAL RESOURCE MANAGEMENT PROGRAM 2007-2011

RATIONALE:

Archaeological fieldwork conducted as an
integral part of the Archaeological Resource
Management Program for Mount Revelstoke
and Glacier National Parks of Canada can be
separated into four types of projects for the
period of 2007 to 2011:
1. Primary Site Survey- this involves the
detailed archaeological recording of new
archaeological sites not previously included in
the Archaeological Site Inventory for the two
National Parks;
2. The Cultural Resource Vegetation Removal
Program - this has been focused on the
abandoned 1885 rail grade within Glacier
National Park, and involves the recording
of new archaeological sites that were wholly
obscured by vegetation or the recording of
newly identified features within previously
recorded complex sites where visibility was an
issue due to vegetation encroachment;
3. Site Monitoring Program - this involves
current condition assessments of previously
recorded archaeological sites that have not
been assessed for a
significant length of

time (usually 20 or more years) or sites where
there is an identified deficiency in the core site
data; and
4. Contaminated Site Monitoring and Mitigation
- an aspect of archaeological projects triggered
by the Canadian Environmental Assessment
Act and identified within the Environmental
Screening process for a proposed project; it
involves known archaeological sites or areas
where there is a high probability for buried
archaeological resources. All archaeological
projects were undertaken at the request of and
as a core service to the Mount Revelstoke and
Glacier Field Unit.
OBJECTIVES:

Conduct archaeological resource inventory,
assessment, mitigation, and monitoring of
selected sites within Mount Revelstoke and
Glacier National Parks (MRG) and Rogers Pass
National Historic Site (NHS).
METHODS:

Standard archaeological survey and excavation
techniques and recording standards employed
by Parks Canada archaeologists were
used. Occasional subsurface testing
by shovel and trowel was undertaken.
Possible use of remote sensing
techniques, i.e., Ground Penetrating
Radar (GPR) and Electromagnetometer (EM)at selected sites
may be employed.
YEARS OF DATA COLLECTION

2007-2011, ongoing
PARTNERS & FUNDING:

Parks Canada

Site 414T, the historic Mount Revelstoke Fire
Lookout Tower. View west of the east side of the
structure showing recently (2011/12) completed
restoration work. PARKS CANADA
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RESULTS:

A list of sites assessed include:
2007-08

Site 1895T » World War I internment camp on
Mount Revelstoke
2008-09

Site 1895T » World War I internment camp on
Mount Revelstoke
Site 22T » C.P.R. Glacier House Hotel complex
Site 410T12 » Snowshed #20
Site 411T » historic abandoned CPR rail grade near
Snowshed #20
2009-10

Site 22T » C.P.R. Glacier House Hotel complex
Site 409T12 » historic C.P.R. work camp
Site 409T22 » historic C.P.R. 1885 rail grade
Site 409T23 » historic C.P.R. water settling tower
near Tupper Creek
Site 411T19 » Second (Lower) Loop Brook Crossing
Site 411T30 » First (Upper) Loop Brook Crossing
Site 1980T » Historic narrow gauge railway wheels
2010-11

Site 409T10 » historic C.P.R. Bear Creek Station
and Siding
Site 409T12 » historic C.P.R. work camp
Site 411T5 » Rogers Pass West Site Remediation
Project
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Site 1996T » historic stone culvert/bridge at
Glacier House
Site 1997T » historic Woolsey (Silver) Creek
Warden Cabin
Site 1998T » historic water settling/storage tank
Illecillewaet Campground contamination (no site
number)
2011-12

Site 23T » Glacier Warden Cabin
Site 407T » Stoney Creek Warden Station
Site 409T12 » historic C.P.R. work camp
Site 411T5 » C.P.R. Rogers Pass Stations No. 3 and
No.4
Site 411T8 » Snowshed #17
Site 411T42 » C.P.R. Glacier Siding, Station and
Townsite
Site 412T6 » historic C.P.R. Flat Creek Siding and
Townsite
Site 414T » Mount Revelstoke Fire Lookout Tower
Site 524T » Cultural Depressions
Site 525T » The J.R.Moore Grave Site
Site 575T » One Mile Compound Powder House
Site 1895T » World War I internment camp on
Mount Revelstoke
Site 2040T » historic water cistern and log dam
Site 2041T » Mount Revelstoke Summit Auto Road
and related features
Site 2042T » historic R. Raymond Hotel site

Site 411T19, the Second (Lower) Loop Brook Crossing. View NE of restoration work in
progress at one of the cut stone masonry trestle pillars conducted in 2009/10. Six stone
piers or pillars were constructed to replace the original timber bent trestle at this site
between 1901 and 1904. PETER FRANCIS, PARKS CANADA

CONTACT:
Dr. Peter D. Francis
(retired)

Cultural Resource Services
Western and Northern
Service Centre
Parks Canada Agency
1550, 635-8th Ave. S.W.
Calgary AB T2P 3M3
Phone: (403) 292-4316
Fax: (403) 292-6001
peter.francis@pc.gc.ca
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Aquatics

HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENT OF HIGH ALPINE
LAKES IN MOUNT REVELSTOKE NATIONAL PARK

RATIONALE:

The general public uses the national park for
recreational purposes such as hiking, camping
and fishing. Four alpine lakes near the summit of
Mt. Revelstoke have recently been studied for the
presence of persistent organic pollutants (POPs).
The organochlorine (OC) contaminant dichlorodiphenyl-trichloroethane (DDT) in particular
was found in fish tissues at higher concentrations
than fish from lower-altitude lakes with a history
of DDT-use. No evidence of local DDT use exists
for MRNP; therefore the suspected source is
atmospheric. These findings raised concerns about
health implications for human and ecological
receptors and prompted a risk assessment.
OBJECTIVES:

1. Complete a human health risk assessment
based on consumption of fish and exposure
to sediment from the high-alpine lakes within
Mt. Revelstoke National Park, British Columbia;
and,
2. Complete an ecological risk assessment for the
osprey and common loon based on consumption
of fish and exposure to sediment from the highalpine lakes within Mt. Revelstoke National
Park, British Columbia.
METHODS:

Fish were collected by angling or netting by
Environment Canada and assessed quantitatively
for concentrations of DDT, PCBs and toxaphene
by the Great Lakes Institute Environmental
Laboratory. Supplemental sediment samples were
collected by the Environmental Sciences Group
(ESG) of the Royal Military College of Canada

and analyzed for the DDT metabolites, o’p’ and
p’p’- DDD, - DDE and – DDT by the Analytical
Services Unit (ASU) of Queen’s University. The
risk assessment was performed by ESG using a
deterministic approach for both the human and
wildlife receptors in accordance with regulatory
guidance provided by Health Canada and the
Canadian Council of Ministers of the Environment
(CCME).
YEARS OF DATA COLLECTION

2004, 2010, ends in 2013
PARTNERS & FUNDING:

Parks Canada, Environmental Sciences Group,
Royal Military College of Canada, Analytical
Services Unit (ASU) of Queen’s University,
Environment Canada, Great Lakes Institute
Environmental Laboratory, Federal Contaminated
Sites Action Plan (FCSAP)
RESULTS:

No unacceptable risks were found for either the
human receptors modeled using a recreational
exposure scenario, or for the ecological receptors
chosen (the osprey and common loon).
All hazard quotients for exposure to DDT were
less than the benchmark of 0.2 for humans, and
1.0 for the ecological receptors, which indicates a
negligible non-carcinogenic health risk from DDT
for the defined exposure scenarios. Additionally,
all Incremental Lifetime Cancer Risks for exposure
to DDT at MRNP were less than the benchmark
of 1x10-5, which indicates a negligible level of
carcinogenic health risk to humans for the defined
exposure scenarios.
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Megan Lord-Hoyle (ESG) recording a sediment
sample from Lower Jade Lake on October 26, 2010.
NICK BATTYE, ENVIRONMENTAL SCIENCE GROUP, DEPARTMENT
OF NATIONAL DEFENSE
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As a risk-management approach, removal
of the fish from the lakes would exclude the
source of DDT for higher-level predators
and human consumption. These lakes were
originally fishless, but were stocked between
the 1930’s to 1970’s. It should be noted
that with atmospheric deposition, DDT
concentrations will continue to accumulate
in the sediments and lower-level aquatic
life. Overall, although some of the sediment
and fish samples from the high-alpine lakes
of MRNP exceed CCME guidelines, the
conservative risk factors used in this report
still found levels the levels to be acceptable for
human and ecological consumption. In reality,
the remote location and short duration of
potential exposure (the lakes are ice free for ~
3 months of the year) would further decrease
the potential for risk.

Eva lake, prior to
sampling, on October
28, 2010. NICK BATTYE,
ENVIRONMENTAL SCIENCE
GROUP, DEPARTMENT OF
NATIONAL DEFENSE

Nick Battye (ESG) collecting sediment
from Miller Lake on October 28, 2010,
using a ponar grab. MEGAN LORDHOYLE, ENVIRONMENTAL SCIENCE GROUP,
DEPARTMENT OF NATIONAL DEFENSE

CONTACTS:
Nick Battye
Environmental Sciences
Group
Royal Military College of
Canada
PO Box, 17000 Stn Forces
12 Verite Ave., Bldg 36
Kingston ON K7K7B4
Phone: (613) 541-6000
ext. 3999
Fax. (613) 541-6596
Nick.Battye@rmc.ca
Megan Lord-Hoyle
Environmental Sciences
Group
Royal Military College of
Canada
PO Box 17000 Stn Forces
12 Verite Ave., Bldg 36
Kingston ON K7K7B4
Phone: (613) 541-6000
ext. 3667
Fax: (613) 541-6596
Megan.Lord-Hoyle@rmc.ca
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Environmental Monitoring

TRAIL RECONFIGURATION IN GLACIER NATIONAL PARK; BALU, SIR DONALD
AND MEETING OF THE WATERS

RATIONALE:

METHODS:

Key objectives identified in the MRGNP
Management Plan are to manage the unit’s
trails so they have the least possible impact on
ecological integrity while offering a backcountry
opportunity where visitors are self-reliant and
experience solitude. The Committee on the Status
of Endangered Wildlife in Canada (COSEWIC) lists
grizzly bears as a species of special concern in B.C.
Human/bear interactions can displace bears from
important habitat and also result in habituation
of bears to humans, increasing the likelihood of
human-caused mortality. Human/bear interactions
also present public safety concerns due to the
chance for surprise encounters and defense
reactions by the bear resulting in potential human
injury or death. To address these issues, Parks
Canada reconfigured (moved portions of) the Sir
Donald and Balu trails to areas of lower quality
bear habitat and decreased the chance of surprise
encounters by improving sightlines thereby
reducing the risk and impacts of encounters
between grizzly bears and humans. The Meeting
of the Waters trail was also re-routed because
approximately 2 m of the trail adjacent to the river
bank was eroding. This posed potential risk to
visitor safety should there be a significant rain or
flood event that causes bank de-stabilization.

Vegetation plots were established and surveyed
along the old section of the trails. Three (3) plots
were established in each treatment with three (3)
control plots located off the trail and outside of the
trail corridor (typical = 3m x 3m). Plot size was
200cm x 50cm with five (5) sub-plots of 20cm x
50cm surveyed within the main plot. For Meeting
of the Waters, only two (2) plots were established
because of the short length of re-located trail. Plots
were randomly placed along the length of the trail
section that was decommissioned and were placed
so that each plot captured as much of the trail tread
as possible.

OBJECTIVES:

1. Restore the abandoned section of trails.

1. Treatment A – natural. No work was done to
the existing trail tread.
2. Treatment B – scarification. Trail was
grubbed with hand tools to disturb the soil and
promote seed germination. Rocks and woody
debris was also scattered along the trail.
3. Treatment C – control. Plots were placed
outside of the trail corridor
4. Treatment D – sod/duff placement. Native
duff sections of local sod and duff were placed
on old trail bed. Rock and woody debris were
scattered along trail.
Within each sub-plot, percent cover equaling a
total of 100% (visual cover) was measured in seven
(7) categories;

2. Monitoring of grizzly bears and human use on
old and new trails.

• Gravel

3. Encourage and assess vegetation reestablishment on decommissioned trails.

• Exposed soil

• Litter
• Moss/lichen

MOUNT REVELSTOKE AND GLACIER NATIONAL PARKS LED RESEARCH
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Visual depicting the portions of Balu Trail in Glacier National Park that were
re-routed. RON LARSEN, PARKS CANADA

• Herb

RESULTS:

• Grass/sedge

Early results indicate that grizzly
bears continuing to use habitat
a near the decommissioned trail
segments, while hikers are using
the new trail sections. Plots should
be re-surveyed in 2012 and 2014
during July or August. A final report
will be produced by
March 31, 2015 under
the direction of the
Fire and Vegetation
Specialist.

• Shrub
Additionally, motion sensitive cameras will
be deployed along the old and new trails to
monitor human and bear use. Parks Canada
staff are also installing interpretive signs
along the trails to inform visitors about the
reasons for trail realignment.
YEARS OF DATA COLLECTION

2009, 2010, 2011
PARTNERS & FUNDING:

Parks Canada

CONTACT:
Danielle Backman
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
danielle.backman@pc.gc.ca
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SPILL RESPONSE AND REMEDIATION

RATIONALE:

RESULTS:

A strategic goal of MRGNP management plan is
that both the national transportation corridor
and secondary roads are managed in a way
that supports Parks Canada’s commitment to
ecological and commemorative integrity and
enables travelers to experience the park safely.
This involves actions to manage accidental
spills of contaminants along the transportation
corridor. The parks must prepare and test
Emergency Response Plans to ensure an efficient
response minimizes the environmental effects
of accidents, including the release of hazardous
substances. With proper planning and prompt
action the effects of contaminant spills are not
likely to be significant and cumulative effects of
spills along the transportation corridor will be
reduced.

MRG had a total of 28 spills reported in 2010,
mainly diesel and oil. Nineteen of these spills
were of reportable quantities (>100-L) and
14 were reported to the Provincial Emergency
Program (PEP) as part of the MRG internal
protocols. The majority (16) of these incidents
are considered ‘completed’ with a final report
on file. Another five (5) spills are either ongoing, in remediation or awaiting a final report
from the response company.

OBJECTIVES:

To reduce the ecological impact of the TransCanada Highway and the railway from accidental
spills of contaminants, contaminants are
addressed within 24 hours and contamination is
at background levels after clean-up.
METHODS:

Operational staff receive spill response training.
Spills are reported and tracked, remediation is
initiated and followed up on.
YEARS OF DATA COLLECTION

From January to December 2011, MRG had
a total of 30 highway incidents reported
internally (data from the Highway Services
Center (HSC)). Of these incidents, 10 had spills
associated with them and were reported to the
PEP as part of MRG’s internal protocol. The
HSC recorded nine (9) spills over the reportable
limit.

MRG Spill Sites - Remediation Summary
20

Number of Spills
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15

10

5

0

Remediated

In-Progress

No Response

2010, 2011, ongoing
Status of Spill Sites

PARTNERS & FUNDING:

Parks Canada

2010

2011

Bar graph summary for 2010 and 2011, depicting the
number of spills within MRG that have been actioned
vs. those that are in progress. PARKS CANADA
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A semi being towed out of a
ditch, where it overturned in a
wetland area. PARKS CANADA

Workers containing the spill in
the wetland with absorbents that
uptake hydrocarbons (gasoline
and diesel). PARKS CANADA

Spill socks along the wetland,
wet up in a terraced fashion
to catch residual petroleum
products that may not have
been absorbed in initial
response efforts.
PARKS CANADA

CONTACT:
Danielle Backman
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
danielle.backman@pc.gc.ca
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RESTORATION SUMMARY FOR ROGERS’ PASS MAINTENANCE
COMPOUND IN GLACIER NATIONAL PARK

RATIONALE:

Rogers Creek at the Rogers Pass maintenance
compound is a high elevation, but low gradient
stream that flows into Connaught Creek; a
tributary of the Beaver and Columbia Rivers. Both
Rogers and Connaught Creek provide good rearing
and spawning habitat for Bull Trout (a federal
and provincial listed Species at Risk of Special
Concern) and fish have been observed spawning in
these streams. The riparian area of Rogers Creek
above and below the maintenance compound is
in excellent condition. However, the riparian area
adjacent to the maintenance compound has been
significantly altered through construction of the
compound and through inadvertent encroachment
of stored gravel and sand. Riparian vegetation
has been buried and in some sections it appears
that the stream channel and floodplain have been
altered.
Work was conducted in 2005 with the intent to:
• Re-establish floodplain
• Plant riparian vegetation
• Delineate riparian reserve zones
• Construct sediment control ponds
• Improve site drainage

• Create fish habitat structures, i.e. in-stream root
wads and large woody debris structures
• Create and implement an environmental
monitoring plan.
OBJECTIVES:

To review the restoration work conducted along
Rogers Creek in 2005, evaluate the success of
riparian remediation and the condition of the built
structures associated with storm water treatment
in the compound, and implement an annual
preventative maintenance program.
METHODS:

The purpose of the site inspection (2010) was to;
1. Evaluate the growing success of the planted
vegetation associated with the restoration work
completed in 2005
2. Identify sources of potential sedimentation
or contamination into Rogers Creek from the
transportation corridor (TC)
3. Evaluate the structures built during the riparian
restoration efforts in 2005
4. Identify failures and success of the installed
structures
5. Follow-up on recommendations provided by
consultants and governing agencies.

Rock barrier and ditchline in 2005.
The ditch directs water into a swale
and then to the south retention pond.
North view. PARKS CANADA
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YEARS OF DATA COLLECTION

2005, 2010, ongoing
PARTNERS & FUNDING:

Parks Canada
RESULTS:

Observations from site visits indicated low revegetation success efforts in 2005 and heavy gravel
accumulation in many areas. A rain event made
it evident that the existing containment ponds
and swales were ineffective when un-maintained,
as uncontrolled sediment laden water flowed
directly into Rogers Creek. However, in-stream
structures for fish habitat were intact and none
were causing in-stream erosion or excessive scour.
Measures for area re-vegetation and re-excavation
of swales and sumps were undertaken in 2011 but
recommendations for a staff education process and
the clear delineation of riparian zones in winter
require implementation.

Vegetation impacted by clean snow
stockpile site. Note accumulation of gravel
and damaged shrubs. PARKS CANADA

Sparse riparian
vegetation interspaced
with gravel adjacent to
Rogers Creek (2010). The
revegetation in this area
is below the acceptable
90% success rate.
PARKS CANADA

CONTACT:
Danielle Backman
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
danielle.backman@pc.gc.ca
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CONNAUGHT CREEK RESERVOIR MAINTENANCE

RATIONALE:

A reservoir on Connaught Creek in Glacier
National Park is the source of water for the
Parks Canada maintenance compound, Rogers
Pass Discovery Center, staff quarters, Glacier
Park Lodge and the GasPlus Service Station.
Previously, it provided hydro-electric power
to the hotel four months of the year, but the
micro-hydro unit is currently not operational
or licensed for use. Annual maintenance is
required to remove accumulated gravel and
cobbles to prevent water intake pipes from
clogging with sediment during high water
events and to prevent reservoir freezing during
winter. Historically, accumulated gravels and
sediments were simply flushed downstream
through the sluice gate located at the bottom of
the dam but this work resulted in unacceptable
levels of downstream turbidity for fish and fish
habitat.
Downstream of the highway culvert, bull trout
(Salvelinus confluentus) presence has been
confirmed (2009). Bull trout are designated a
species of concern by the province of B.C. and
federal Committee on the Status of Endangered
Wildlife in Canada (COSEWIC) due to multiple
factors making it “vulnerable to extirpation”
within its native range. Consequently, new

methods for the upkeep of the water reservoir
have been implemented.
OBJECTIVES:

To develop a cost-effective maintenance plan
for the weir and reservoir that meets regulations
in both the Fisheries Act and the National
Park Act, completing the work as per standard
best management practices to reduce risk to
downstream fish and fish habitat.
METHODS:

Turbidity and Total Suspended Solids (TSS)
(in 2010 only) were measured throughout the
duration of the projects, which involved diverting
the creek and removing accumulated gravels with
a vacuum truck or excavator.
YEARS OF DATA COLLECTION

2010, 2011, ongoing
PARTNERS & FUNDING:

Parks Canada
RESULTS:

Sediment spikes occurred during the opening of
the sluice gate, which was required to achieve
the project goals because of inadequate pumping
capabilities associated with the water diversion.
Recommendations were made for operational
efficiencies including improvements to the
diversion dam, pumping capacity, timing of
in-stream works, site inspection, and in-stream
flow monitoring. Other concerns were raised
regarding the allocation of in-house resources,
the longevity and worth of existing infrastructure
and the inventory of current and future aquatic
values.

Connaught Creek diversion
set-up, using a temporary
aqua-dam. PARKS CANADA
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Sluice gate of Connaught Creek reservoir is opened to
facilitate woody debris removal from the face of the weir.
PARKS CANADA

CONTACT:
Danielle Backman
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
danielle.backman@pc.gc.ca
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BEAVER RIVER BRIDGE – BANK STABILIZATION AND EROSION CONTROL
THROUGH BIOENGINEERING

RATIONALE:

High flow water events in the Beaver River
eroded the right side of the river bank, situated
upstream of the Trans-Canada highway bridge,
subsequently threatening the bridge footings.
Without intervention, on-going erosion would have
resulted in river channel realignment, comprising
the structural integrity of existing highway bridge.
This project helped prevent further erosion of the
river bank, re-directed river flow, and fortified the
areas surrounding bridge footings. A combination
of bio-engineering and fish habitat compensation
were used to redirect the river back under the
original bridge channel, thus removing the threat
to bridge footings.
OBJECTIVES:

1. To protect the highway and existing bridge
abutments and pier from erosion and damage by
the Beaver river.
2. To improve the Beaver River angle of approach
to the highway bridge opening, thereby reducing
flooding, erosion and ice/debris dams.

3. To minimize disturbance to aquatic and riparian
habitats.
4. To result in habitats that reflects a natural
undisturbed range of variability.
5. To create fish habitat and restore riparian
habitat.
METHODS:

For bank protection, woody debris (log spurs) were
anchored on the side of the river with the eroding
bank; smaller debris was incorporated outside the
wetted perimeter of the channel. Woody debris
placement encourages the river cobble bar to
re-distribute during high flow events as a natural
process, re-directing the river under the bridge
and away from the banks. Rip-rap (large boulders)
were also incorporated into the bank protection
adjacent to bridge footings. Water was sampled
for suspended solids before, during and after
construction.

Schematic site plandemonstrating the
placement of rock armor
adjacent to the bridge
footing, and placement
of three log spurs and
woody debris to divert the
river flow back under the
bridge, and away from the
bank. Provided by Parks
Canada and Streamworks
Unlimited. PARKS CANADA AND
STREAMWORKS UNLIMITED
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A photo demonstrating how the constructed log spurs are used to redirect the river flow to the center of the river, and away from eroding the
bank. PARKS CANADA

YEARS OF DATA COLLECTION

RESULTS:

2009, 2010, ongoing

There has been successful redirection
of river flow from bridge footings,
the previously eroding bank has
stabilized and has begun to infill.
Some spur logs have shifted from
their original placement at high
flows, but the structures are still
functioning as intended. However,
there is poor re-vegetation success at
the site near the highway, with more
growth upstream of the TCH Bridge.

PARTNERS & FUNDING:

Parks Canada, Streamworks Unlimited
(Environmental/Bio Engineering
Consultant)

CONTACT:
Danielle Backman
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
danielle.backman@pc.gc.ca
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Contaminated Sites

IDENTIFICATION OF CONTAMINATED SITES WITHIN MOUNT REVELSTOKE
AND GLACIER NATIONAL PARK

RATIONALE:

PARTNERS & FUNDING:

Within the two parks we are required to identify
areas of environmental concern, measure and
evaluate risk to human and ecological health,
develop a remediation and/or long term
monitoring program to reduce risk and liability
resultant from historic practices. Sites include:
Rogers Pass Maintenance Compound, Sand and
Salt Storage Area, Beaver Pit, Hermit Pit, Mt.
Fidelity, One-mile compound Mt. Revelstoke,
Alpine Lakes, Mt. Revelstoke.

Parks Canada

OBJECTIVES:

The primary objectives of the Phase I and II
Environmental Site Assessment (ESA) were to:
1. Identify key issues of potential environmental
concern associated with present and historic
activities; and
2. Characterize the nature and extent of subsurface
contamination at GNP and MRNP such that
a National Classification System and Liability
Assessment could be completed.

RESULTS:

As of 2011, there were 13 outstanding contaminated
sites. These are Hermit Pit, Mt. Fidelity, RP
Maintenance Compound, Hydrometric StationConnaught Creek, Rogers Pass West, East Gate
Complex, Beaver Pit, Illecillewaet Campground,
Mountain Creek, Alpine Lakes-MRNP, Skunk
Cabbage Day Use Area, One-mile Compound and
SRAWS weather plot. Many are the result of soil
contamination with petroleum hydrocarbons from
historical Parks Canada operations. All, except the
SRAWS weather plot at the West Welcome Gate
and the East Gate Complex, have been assessed,
monitored or remediated. Details for each site
are summarized as a part of this report. There are
an additional nine (9) disturbed sites, including
natural landslide areas. Three of these sites have
been assessed but six (6) remain un-assessed, with
‘unknown’ status.

• Review historical information for the park

As of 2011, the following disturbed sites are
registered with the Federal Contaminated Sites
Inventory (FCSI):

• Conduct site reconnaissance

• East Gate Complex 18752003

• Collect soil and water sampling for chemical
analysis

• Hermit Pit - Salt Storage 18752004

METHODS:

• Inventory and track contaminated and disturbed
sites in MRGNP.
• Remediate and implement risk management
analysis for sites as required
• Complete Phase I/II ESA for qualifying sites
YEARS OF DATA COLLECTION

2000-2012, ongoing

• Beaver Pit - Glacier Industrial Trade Waste Pit
18752005
• One-mile sites 18752006
• Mt. Fidelity 18753001
• SRAWS weather plot 18752007
• Mountain Creek Campground 18752002
• Alpine Lakes 00024297
• East Gate Complex 18752003

MOUNT REVELSTOKE AND GLACIER NATIONAL PARKS LED RESEARCH
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A hydrometric station, remediated to remove mercury from inside of the station. PARKS CANADA

NOTE: The hydrometric meter site is
managed by Environment Canada

These sites have been identified as
disturbed but not assessed for ecological
or human health risks:
• Former fill station at Glacier Station
• Old Connaught Camp
• Old repeater site above East Portal of
MacDonald tunnel

• Beaver Valley mudslide
• Mt Mackenzie Viewpoint area
• Flat Creek
• Salt & Sand storage, Rogers Pass
Maintenance Compound
• Caribou Cabin Rd
• Chip Shed at ski chalet (old sand
shed)

CONTACT:
Danielle Backman
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
danielle.backman@pc.gc.ca
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ROGERS PASS WEST –CONTAMINATED SITES REMEDIATION AND
MONITORING PROGRAM

RATIONALE:

The Rogers Pass Discovery Centre and
Glacier Park Lodge are areas of high visitor
use. During a recent project to install a new
drinking water main, contaminants were
found in the soils of the area, including
petroleum hydrocarbons, polycyclic aromatic
hydrocarbons, polychlorinated biphenyls and
metals. Remediation is essential for protection
of the new drinking water line which services
facilities at Rogers Pass and the Rogers Pass
maintenance compound.
OBJECTIVES:

The objectives of the short-term remedial
activities in 2010 was to remove contaminant
mass and eliminate hotspots of contamination
at the Service Station and Glacier Park West.
Objectives for 2010 remediation at the service
station were to:
1. Excavate contaminated soil;
2. Add an oxygen release compound to
enhance natural microbial degradation of
residual hydrocarbons (biodegradation);
and
3. Install infiltration galleries for future
addition of an oxygen release compound for
enhanced bioremediation.
Objectives for 2010 remediation of areas east
of Glacier Park Lodge were to:
1. Excavate contaminated soil at two hotspots
containing shallow contaminated soil; and

2. Conduct risk-based management-in-place of
deep contamination in soil.
The objectives of the 2011 Monitoring Program
were to:
1. Implement a groundwater monitoring
program to characterize groundwater quality
at the site;
2. Document and conduct necessary repairs to
the existing monitoring well network in the
area; and
3. Survey the accessible 2010 monitoring wells,
and present the existing and newly survey
monitoring well data in NAD83 coordinates.
The scope of work for the 2011 monitoring
program consisted of annual observations
and measurement of groundwater levels and
collection of groundwater samples across the
site for chemical analysis. In addition to the
annual water elevation and chemical analysis
monitoring, the 2011 monitoring program also
included monitoring well repairs.
METHODS:

In 2010, 14 boreholes were drilled and eight
(8) monitoring wells installed to investigate the
extent of previously identified contamination.
Additional drilling was undertaken to delineate
on-site and off-site soil and groundwater
contamination and assess new areas of
investigation. Vapour probes were installed
underneath Glacier Park Lodge to evaluate
petroleum hydrocarbon concentrations in soil
vapour and ambient indoor air.
During remediation activities in 2010,
excavators removed contaminated soil; an
oxygen release compound was added to the
area to enhance biodegradation. In 2011, the
monitoring wells were inspected and further
groundwater samples were taken.

Aerial photo of Rogers Pass,
including Rogers Pass West and
the Rogers Pass Maintenance
Compound. PARKS CANADA
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YEARS OF DATA COLLECTION

2007-2011, ongoing
PARTNERS & FUNDING:

Parks Canada, Federal Contaminated Sites
Action Plan
RESULTS:

In 2010, approximately 1,220 m3 of
petroleum-hydrocarbon impacted soil from
the Service Station were excavated and
disposed of off-site at the landfill facility
in Golden, B.C. Approximately 360 m3 of
petroleum-hydrocarbon impacted soil was
excavated from east of Glacier Park Lodge,
of which 245 m3 was transported to the
Golden landfill and 115 m3 of soil, classified
as Hazardous Waste, was transported to
Hazco’s bioremediation facility in Kamloops,
B.C.
Sampling indicated that petroleum
hydrocarbon contamination in soil remains
at the service station, generally below
the water table or near existing buildings
and infrastructure. During remediation,
3,600 kg of oxygen release compound was
applied to the excavation, to enhance the
naturally occurring aerobic biodegradation
of remaining petroleum hydrocarbons. Post
remediation confirmatory tests indicate that
in-situ soil concentrations east of Glacier
Park Lodge were less than Canadian Council
of Ministers of the Environment (CCME)
guidelines for the parameters analyzed.
However, at
the service
station, and at
two locations
adjacent to
the potable
water line,
solid petroleum
hydrocarbon
concentrations
remained greater
than CCME
guideline.
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The condition of each monitoring well
was inspected and recorded by Golder in
October, 2011. A total of three well repairs
were completed. One monitoring well,
MW10-8, was not located and inferred to
be destroyed since the 2010 monitoring
program. In addition, due to the poor
condition of the monitoring well, MW09-25
was decommissioned by filling the PVC pipe
with bentonite. No new monitoring wells were
drilled during the 2011 monitoring program.
Groundwater flow direction across the site
are north at the service station and to the
northeast at Glacier Park Lodge, with the
overall groundwater flow direction towards
the confluence of Connaught Creek and
Rogers Creek (under the highway).
The 2011 groundwater sampling results
identified concentrations of F1, F2,(lighter
chain hydrocarbons) naphthalene and pyrene
exceeding the Federal Interim Groundwater
Quality Guidelines (FIWQG) at the service
station and north of the service station. In
addition, the current and previous monitoring
results identified groundwater concentrations
of aluminum, copper, iron, lead, and selenium
above the applicable guidelines. In 2011,
the highest groundwater concentrations
of petroleum hydrocarbons were observed
in the monitoring wells located directly
adjacent to and downgradient of the former
service station underground storage tanks
Drilling monitoring wells at Rogers Pass West. PARKS CANADA
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(USTs) and dispensing island (MW10-9). In
2010, the highest concentrations of petroleum
hydrocarbons were observed downgradient of the
former USTs and directly adjacent to the remedial
excavation (MW10-10). These monitoring wells
were both installed in 2010, and due to the
limited amount of data available for comparison,
observations on changes in groundwater
chemistry cannot be evaluated at this time. In
general, concentrations observed in monitoring
well MW10-10 are similar to those observed in
the former monitoring well MW09-7 (replaced
by MW10-10). Although petroleum hydrocarbon
groundwater concentrations appear to have
increased significantly in monitoring well MW109 in 2011, in December 2010, this monitoring
well had very poor groundwater recovery (only
40 ml recovered) and it is suspected that a loss of
volatiles occurred during sampling due to the low
volume recovered.
At the site in general, petroleum hydrocarbon
groundwater concentrations decreased to less
than the applicable FIWQG at wells hydraulically
downgradient of the Service Station, including
MW07-1 and MW08-12. The one exception is
MW09-1, located hydraulically downgradient
of the pump island (on the northeast corner of
the former dispensing island). This monitoring
well had a very slight increase in F1, F2
and naphthalene in 2011, compared to past
monitoring events.
Naphthalene concentrations greater than the
FIWQG were observed in most of the wells
hydraulically downgradient of the service station.
Concentrations of naphthalene in 2011 were
typically consistent with, or less, than in previous
years, and due to a low molecular weight,
relatively high solubility, and removal of impacted
soil at the service station; these concentrations
are expected to continue to decrease with time.
Based on previous monitoring data and the
results of the 2011 monitoring program, the
dissolved petroleum hydrocarbon is generally
hydraulically downgradient of the service station,
present in monitoring wells MW08-13, MW08-11,
MW09-5, MW09-6 and MW07-2.

Overall it appears that the effect of the enhanced
biodegradation is now over and natural
biodegradation is continuing at a slow rate. This
rate is sufficient that the dissolved-hydrocarbon
plume is stabilized and does not appear to be
migrating towards surface-water receptors.
However, the rate of natural biodegradation is
not sufficient to cause rapid natural depletion of
the residual hydrocarbons remaining in the soil.
Based on the results of groundwater monitoring
to date, the limiting factor is the supply of
electron acceptors (i.e., oxygen, nitrate, or
sulphate). In addition, the rate of biodegradation
may be reduced by the low temperatures.
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An excavation worksite at a Rogers Pass Service station.
PARKS CANADA AND HAZCO

CONTACT:
Danielle Backman
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
danielle.backman@pc.gc.ca
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SKUNK CABBAGE DAY USE AREA – ENVIRONMENTAL SITE ASSESSMENT
PHASE II

RATIONALE:

RESULTS:

Mt. Revelstoke National Park Skunk Cabbage Day
Use Area is presently a rest area with picnic tables
and a washroom. Historically the site was a work
camp during construction of the Trans-Canada
Highway in the early 1960’s and was later used
for winter storage of road abrasive mixed with
salt. Potential environmental concerns exist from
salt contamination related to road maintenance
activities and/or hydrocarbon contamination and
possibly buried waste related to the former work
camp.

Soil samples were within acceptable levels of
benzene, toluene, ethylbenzene and xylene (BTEX)
and petroleum hydrocarbon fractions; however
measures for naphthalene, chromium, nickel,
Sodium Absorption Ratio (SAR) and electrical
conductivity exceeded federal guidelines for
soils at residential/parkland sites. Similarly, in
groundwater testing, concentrations of BTEX,
polycyclic aromatic hydrocarbons and volatile
organic compounds were within acceptable
limits but concentrations of various metals
including Aluminum, Arsenic, Barium, Beryllium,
Cadmium, Chromium, Copper, Iron, Lead, Silver,
Thallium, Titanium, and Zinc plus chloride in the
groundwater exceeded federal guidelines.

OBJECTIVES:

Assess the presence of contamination and
characterize type and extent.
METHODS:

Eight boreholes were drilled at the site in order
to collect subsurface soil samples. Monitoring
wells were installed into six of these boreholes in
order to collect groundwater samples. In addition,
three backhoe pits were excavated for additional
subsurface soil sampling, and four near surface
soil samples were collected from the site to be
submitted for laboratory analysis.
YEARS OF DATA COLLECTION

2010
PARTNERS & FUNDING:

Parks Canada, Federal Contaminated Sites Action
Plan

Based on the test results, the soil and groundwater
below the asphalt parking lot appears to have been
impacted by road salt previously stored at the
site. The elevated concentrations of metals in the
groundwater may be due to historical use of the site
as a construction camp.
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Site plan of the Skunk Cabbage Day Use Area, demonstrating ground water
contours and contamination hotspots (blue through to purple colours), revealed
through the use of an electromagnetic survey. PARKS CANADA AND JASA ENGINEERING

CONTACT:
Danielle Backman
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
danielle.backman@pc.gc.ca
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ROGERS PASS MAINTENANCE COMPOUND - REMEDIATION AND
MONITORING PROGRAM

RATIONALE:

METHODS:

In 2002 an Environmental Site Assessment was
conducted at Rogers Pass Maintenance Compound
(RPMC) to identify key issues of potential
environmental concern associated with present
and historic activities and to characterize the
nature and extent of the subsurface contamination
so that a National Classification (NCS) and
Liability Assessment could be completed. In 2005
hydrocarbon contaminated soils were excavated
and removed from the site. Subsequent monitoring
has continued each year since the program was
implemented.

For detailed methodology regarding the
monitoring program, well installation & sampling,
minipeizometer sampling and vapour sample, see
Golder & Associates 2011 Monitoring Program,
Rogers Pass Maintenance Compound, Glacier
National Park BC Report # 11149300-001-R-RevB
2012.

OBJECTIVES:

The objectives of the 2011 Monitoring Program
were to:
1. Implement a groundwater monitoring program
to characterize groundwater quality around the
2005 remedial excavations;
2. Evaluate the natural attenuation at the site with
the groundwater data collected;
3. Document and conduct necessary repairs to the
existing monitoring well network and minipiezometers;
4. Install and monitor five additional monitoring
wells at the Maintenance Compound; and
5. Survey the accessible 2010 and 2011 monitoring
wells, and present the existing and newly survey
monitoring well data in NAD83 coordinates.

YEARS OF DATA COLLECTION

2002, 2003, 2004, 2005, 2007, 2008. 2009, 2010,
2011, on-going
PARTNERS & FUNDING:

Parks Canada, Federal Contaminated Sites Action
Plan
RESULTS:
Monitoring Program

No monitoring wells were observed to be destroyed
since the 2010 monitoring program. However,
two monitoring wells, MW04-8 and MW05-1,
were not located due to snow cover and/or gravel
accumulation.
Five new monitoring wells were drilled, installed,
sampled and surveyed in October 2011, including:
• Three monitoring wells (MW11-1, MW11-2
and MW11-3) were installed between the main
remedial excavation and Rogers Creek, to the
southeast and northeast of the excavation.
Monitoring well MW11-3 replaced destroyed
monitoring wells MW05-4 and MW04-11.
• One monitoring well (MW11-4) was installed
adjacent to the above-ground storage tank
(AST) excavation (at the northeast corner of the
vehicle storage building), replacing destroyed
monitoring well MW05-6.

Excavation of contaminated
soils at the Rogers Pass
Maintenance Compound.
PARKS CANADA
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• One monitoring well (MW11-5) was installed
east of the garage, approximately 20 m north
(downgradient with respect to groundwater
flow) of the former generator AST, to delineate
the extend of the groundwater petroleum
hydrocarbon (PHC) plume.
Including MW04-8, MW05-1, and the five newly
installed monitoring wells, there are currently 20
monitoring wells at the site. In addition, there are
currently five mini-piezometers on site.
Of the 17 monitoring wells at the southeast
corner of the RPMC monitored in October 2011,
petroleum hydrocarbon concentrations exceeded
the Federal GW Guidelines and/or the CCME
FWAL guidelines at seven (7) monitoring wells.
These monitoring wells are primarily located
within the main excavation area or immediately
surrounding the excavation (to the southeast, east,
north and northwest), with one monitoring well
located north of the former AST excavation. The
results of the 2011 sampling program indicate F1
and F2, benzene, toluene and naphthalene are the
contaminants of concern in groundwater at the site.
The elevated petroleum hydrocarbon groundwater
concentrations are inferred to be a result of the
remaining in-situ soil contamination not able to be
excavated during the 2005 remediation program
(required excavation under buildings).
In general, petroleum hydrocarbon groundwater
concentrations at the southeast corner of the site
continued to decrease in 2011 in comparison to
previous monitoring events. The one exception
was at MW10-4, located immediately west of
the excavation. Since this monitoring well was
only installed in 2010, limited historical data is
available.
The water elevation from monitoring wells located
adjacent to Rogers Creek were slightly lower
than the water elevation of Rogers Creek itself,
indicating that in October 2011, groundwater flow
in the southeast corner was away from Rogers
Creek, with Rogers Creek recharging groundwater
in this area.
Benthos Assessment – Rogers Creek

The intent of the 2011 sampling was to assess
the invertebrate communities at sites where
iron contaminated groundwater discharges to
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Rogers and Connaught Creeks, and to observe
whether contamination is causing alterations
to the macroinvertebrate communities in the
watercourses. This investigation was conducted to
determine if iron impacted groundwater from the
Rogers Pass Maintenance Compound was having
an adverse effect on benthic macroinvertebrates in
Rogers Creek.
The results of this investigation found reduced
abundance of benthic macroinvertebrates at the
downstream locations. However, this was likely
related to the difference in habitat between the
reference and downstream locations. There
was no difference in the diversity of the benthic
macroinvertebrate community at the downstream
locations and these sites were well represented
by invertebrate orders considered sensitive to
contamination. Therefore, there was no evidence
that iron-impacted groundwater from the
Maintenance Compound was having an adverse
effect benthic macroinvertebrates communities in
either Rogers or Connaught Creeks.
Soil Vapour Model Update

Objectives: To complete the preliminary human
health risk estimates as recommended by Health
Canada and other agencies.
Based on the assumptions and the scenarios
employed, the resulting preliminary risk estimates
for arsenic, iron and CWS PHC F2 were slightly
greater than the acceptable thresholds for toddler
residents (pathway = soil ingestion). Risk estimates
for benzene, xylenes, and CWS PHC F1 & F2
were greater than the acceptable thresholds for
industrial workers (pathway = volatile substance in
indoor air).

CONTACT:
Danielle Backman
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
danielle.backman@pc.gc.ca
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ILLECILLEWAET CAMPGROUND PHASE II/III ENVIRONMENTAL SITE
ASSESSMENT

RATIONALE:

During the summer of 2009, upgrades to the water
system at Illecillewaet Campground uncovered
contaminated soils. As a result, Parks Canada
initiated a Phase I Environmental Site Assessment
(ESA) of the Illecillewaet Campground to accompany
Phase II/III investigations required to delineate
and characterize the extent of contamination in
order to develop a proposed remediation plan.
In 2011, Keystone completed the Phase III ESA
and Preliminary Quantitative Human Health and
Ecological Risk Assessment (PQRA) Update.
OBJECTIVES:

1. Investigate historical records based on past
activities and land-use in order to identify
potential sources of environmental risk or liability
at the subject site (ESA phase I);
2. Conduct a geophysical survey and identify
contaminants of concern (COC) in the site soil and
groundwater;
3. Identify the background concentrations of metals
in soil and dissolved metals in groundwater; and
4. Delineate the extent of contamination (Golder
Associates Ltd. Phase II/III ESA).
METHODS:

In 2009-10, the following sources were consulted
and assessed for human activity that may have been
a contributing factor to the contamination:

In 2011, the characteristics and extent of
contamination were assessed using electromagnetic
surveys, test pits and monitoring wells.
1. Test pits were dug on November 5, 6 and 9,
2011 with an excavator. After soil sampling and
logging, the test pits were backfilled with the
stockpiled soil and compacted with the excavator
bucket.
2. Drilling used a truck-mounted drill rig equipped
with solid stem augers and air rotary ODEX
tooling. Each borehole was drilled starting
with 6” solid stem augers, however refusal
was encountered between 1.2 metres below
grade (mbg) and 1.5 mbg, due to the presence
of boulders and cobbles. Further drilling to
completion depths, ranging from 2.1 m to 4.6
mbg, was completed with air-rotary ODEX
tooling.
3. Soil samples were collected from each sampling
location depth and split into two aliquots. One
aliquot was placed in two glass jars (125 ml each)
with minimal headspace and sealed. A second
aliquot was placed and sealed in a Ziploc®
polyethylene bag to an approximate 50% volume
for measurement of soil headspace vapours.
4. Monitoring wells were constructed to depths
ranging from 2.1 m to 4.6 mbg. A 0.25 mm slot
width.

• Historical Photographs
• Secondary sources (books and research reports)
on the history and archaeology of Glacier National
Park
• Canadian Parks Service Records
• Historical aerial photographs
• Historical and current topographical maps
• Parks Canada Realty Service Records
• Glacier National Park historical records
• Environmental reports pertaining to Glacier
National Park.

Topographical map of Illecillewaet Campground
and surrounding area. PARKS CANADA
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These measures enabled:
• Surface water sampling
• Sediment sampling
• Aquifer testing
• Ground water elevation survey
YEARS OF DATA COLLECTION

2010, 2011, on-going
PARTNERS & FUNDING:

Parks Canada, Federal Contaminated Sites Action
Plan
RESULTS:

Based on the history of human activity in the
area of the Illecillewaet contaminated site, the
hydrocarbons appeared to be a result of the TransCanada Highway construction in the 1950’s. Large
machinery and equipment was used to construct
the highway, powered by oil and diesel fuel. These
products may have been spilled and discarded
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when the construction was occurring near the
campground. Additionally, years of campground
use by tourists and upgrading by maintenance
crews may have had a substantial impact even
though the evidence is minimal to support this
factor.
Sampling results revealed that on-site soil
consisted of brown silty sand with gravel fill,
underlain by organics, followed by brown to white
coarse sand with boulders and cobbles. Occasional
anthropogenic material such as nails and boards
were observed in the test pits. Groundwater
flow was inferred to be flowing northwest, in
accordance with direction of flow of Avalanche
Creek, the on-site stream and the Illecillewaet
River.
Constituents of concern are present in the site soil
and groundwater at concentrations exceeding the
Federal guidelines.
Recommendations include:
• A second round groundwater sampling event
for dissolved copper, PAHs and F-fraction
petroleum hydrocarbon;
• Collect a minimum of 13 soil samples in the
vicinity to characterize and delineate the extent
of PHC contamination at surface, horizontally
and vertically;
• Assess and characterize the impacted
groundwater for petroleum hydrocarbon with
four monitoring wells;

Parks Canada staff gathering information on
contamination discovered in trench in 2009.
PARKS CANADA

• Collect surface soil samples to delineate the
PHC plume to the northwest in the data gap
area; and
• Revise the optional Preliminary Quantitative
Risk Analysis (PQRA) update task.

CONTACT:

Backhoe excavating contaminated soils - 2012.
PARKS CANADA

Danielle Backman
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
danielle.backman@pc.gc.ca
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Abiotic

SNOW PROFILES TO ASSESS SNOWPACK STRUCTURE AND STABILITY
RATIONALE:

PARTNERS & FUNDING:

Different weather conditions produce different
types of snow crystals that undergo further changes
within the snowpack. These crystals form layers
within the snowpack with variable properties
with respect to cohesiveness and shear strength.
Avalanches occur in steep terrain when these
layers are poorly bonded. The characteristics of
these snowpack layers, current weather conditions
and terrain form the basis for predicting when
and where avalanches will likely occur. This
information is critical to ensure traffic and rail
safety where it passes through avalanche terrain
on the TransCanada highway and Canadian Pacific
rail line and to provide an avalanche forecast for
recreational skiers to minimize their risk while
traveling in the mountains.

Parks Canada

OBJECTIVES:

To assess snowpack structure and stability for the
purpose of predicting avalanche risk.
METHODS:

Snow profiles are performed by members of the
Avalanche Control Services (ACS) from October
to May in numerous locations throughout Glacier
Park. An average of 80 profiles are completed
per winter season. A pit is dug in the snow in an
undisturbed area and characteristics of snow
crystals and layers are documented. Stability tests
assess the strength of the bonding between layers.
The crown fracture of slab avalanches may be
assessed in a similar manner.
YEARS OF DATA COLLECTION

1965 to present, on-going

Parks Canada staff and Michael
Enright (CBC) pointing out an
unstable snow layer within a snow
profile. PARKS CANADA

RESULTS:

Observations from snow profiles are used to
produce daily avalanche forecasts for recreational
skiers and inform avalanche control activities for
the TransCanada highway and CP Rail mainline.
This information also contributes to research
efforts to better predict avalanche risk.
The daily avalanche bulletin can be found at
this link: http://avalanche.pc.gc.ca/bulletin-eng
aspx?m=1&d=TODAY&r=3.

MOUNT REVELSTOKE AND GLACIER NATIONAL PARKS LED RESEARCH

Parks Canada Avalanche Control staff touring
Michael Enright and CBC staff on how to perform a
snow profile. PARKS CANADA
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CONTACT:
Jeff Goodrich
Avalanche Control Section
Mount Revelstoke & Glacier
National Parks
Box 350, 301 3rd St. West
Revelstoke BC V0E 2S0
Phone: (250) 814-5209
jeff.goodrich@pc.gc.ca
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BURN PROBABILITY MAPPING

At the core of strategic fire management planning
in Parks Canada is fire risk assessment and
mapping. A fire risk map shows the coincidence
of the probability that different areas will burn
and the consequences in terms of the locations
of values-at-risk (people, property, natural and
cultural resources, etc). A risk map is the basis
for planning effective and cost efficient wildfire
prevention, detection, response, vegetation
management (forest thinning), prescribed fire,
external relations, and public awareness and
communications. The fundamental datasets used
for burn probability and risk mapping are maps of
forest fuels, ignition probability, weather, historic
fires, and values-at-risk. These base datasets have
many other important uses in fire management.
However, neither a wildfire risk map nor the base
datasets have been compiled for Mount Revelstoke
and Glacier National Parks (MRG).

The most difficult step in producing a map of wildfire
risk is to quantify the likelihood of a fire burning in
any particular location. Wildfire occurrence is known
to vary greatly in both time and space, especially
in complex terrain like that in MRG. Most wildfire
risk maps provide relative comparisons of wildfire
probability or flammability, but not quantitative
estimates. This research utilized an innovative
spatially explicit fire modeling program called Burn
P3 to produce a burn probability map. Burn P3 is a
landscape-level simulation model, which combines
deterministic fire growth modeling of individual fires
based on forest fuels with probabilistic fire ignition,
spread event days (days of significant fire spread),
and fire weather. Burn P3 produces quantitative
estimates of the likelihood a wildfire will burn,
providing an intuitive fire risk map for use in fire
management planning and public consultation,
useful also for investigating a variety of fire research
questions.

OBJECTIVES:

YEARS OF DATA COLLECTION

a) To compile datasets of forest fuels, ignitions,
weather, historic fires, and values-at-risk for
MRG using advanced digital methods.

2010, 2011

RATIONALE:

b) To create a map of burn probability map of
wildfire risk for MRG using advanced methods.

PARTNERS & FUNDING:

Parks Canada, Canadian Forest Service (CFS),
BC Wildfire Management Branch

c) To produce a map of wildfire risk by combining
the burn probability and values at risk maps.

RESULTS:

METHODS:

Burn probability/frequency

Ongoing, expected date of completion is March 2012.

A digital map of forest fuels was created using
GIS methods to combine data from orthophotos,
satellite images, and forest inventory maps. This
data was then classified into representative fuel
types of the Canadian Forest Fire Danger Rating
System. Probability maps of lightning and human
ignitions were produced through spatial analysis
of historic lightning and human caused wildfires.
A map of weather was created through spatial
analysis of data from the many weather stations
in the study area. A map of values-at-risk was
compiled by synthesizing data from many different
GIS layers into one spatial database.

Burn probability
Value
High : 0.028300
Low : 0.000000

Image detailing fire frequency within MRG. Areas
that are darker red indicate higher fire frequency.
RON LARSEN, PARKS CANADA
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Photo of a fire crew member putting out a fire in Glacier National Park.
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CONTACT:

PARKS CANADA

Gregg Walker
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
gregg.walker@pc.gc.ca
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FIRE HAZARD IN THE INTERIOR CEDAR HEMLOCK FORESTS IN AND
AROUND GLACIER AND MT. REVELSTOKE NATIONAL PARKS

RATIONALE:

Fire has been a major disturbance agent in
interior cedar-hemlock forests (ICH), often
causing complete stand replacement. Despite
this, some oldgrowth ICH forest stands have
remained undisturbed by fire for periods well
in excess of the age of the oldest trees present.
Why this has occurred is not completely clear,
but some have speculated that fire hazard is
low in oldgrowth forests. Fire hazard refers
specifically to the amount and arrangement
of forest vegetation that is the fuel for forest
fires. Others have proposed that fire hazard is
high in oldgrowth ICH forests, and that fuel
management (forest thinning) treatments
should be applied to ICH forests to reduce fire
hazard and flammability near communities and
property.
This study was initiated to address a)
uncertainties in protecting old-growth ICH
forests from wildfire, b) concerns about the fire
hazard in forests surrounding towns and of the
relative fire hazard present in the forests within
Mount Revelstoke and Glacier national parks
(MRG), and c) whether or not forest thinning
is necessary to reduce the hazard within these
forests.
OBJECTIVES:

1. To quantify the relative surface and crown
fire hazards presented by the different types
of ICH forests present in and around MRG.
2. To provide fuel management
recommendations to Parks Canada for the
ICH forests of MRG.
METHODS:

A total of 213 stands were sampled, ranging
in age from 0 to >300 years post fire and post
forest harvesting. Surface and crown fuels

in each study stand were assessed. The relative
crown fire hazard of each stand was calculated
using tree dbh values, height to live crown, total
tree height, and relative ladder fuel quantity.
These values were measured in each of three 20
x 20 m plots in each study plot. Additionally,
measurements of coarse and fine surface fuels
were used to estimate the relative surface fire
hazard of each stand, using the Surface Fire
Hazard Index (SFHI).
YEARS OF DATA COLLECTION

2006, 2007, 2008
PARTNERS & FUNDING:

Parks Canada, University of British ColumbiaForest Sciences Department
RESULTS:

1. The general trend in surface fire hazard after
fire is an increase for the first approximately
20 years, followed by a decline and then a
slight increase again in the old-growth phase,
followed by a decline in the oldest forests.
2. The high SFHI, together with the low fine fuel
moisture content, in recent clearcut areas
suggest that these recent clearcuts present the
greatest surface fire hazard in the ICH forests
studied.
3. Young forests aged 11 – 40 years following
clearcutting appeared to have the lowest
surface fire hazard based on their SFHI and
relatively high fine fuel moisture content.
4. Old-growth and ancient old-growth forests
generally had the highest fine fuel moisture
contents and some of the lowest SFHI values,
suggesting that their surface fire hazards were
relatively low.

MOUNT REVELSTOKE AND GLACIER NATIONAL PARKS LED RESEARCH ABIOTIC
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5. The crown fire hazard is
least in very young stands
(<10-years-old), then increases
to a maximum in stands aged
approximately 40-60-years-old,
before dropping again in older
stands.
6. Ancient old-growth stands are
unlikely to have a greater crown
fire hazard than any other stands
older than 90 years.
7. The effect of partial cutting
(forest thinning) in the
Revelstoke area on the overall
fire hazard has been variable
depending on whether
surface fires or crown fires are
considered, a decrease in the
crown fire hazard being offset
by an increase in the surface fire
hazard.
8. Forests in the Revelstoke area
have a wide range of relative
fire hazards so all conifer forests
in the area should not be considered to have
uniformly high fire hazards.

A photo of a hemlock looper moth. GREGG WALKER, PARKS CANADA
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The Surface Fire Hazard Index (SFHI) plotted as a function of stand age for 9 age
classes of forest (OG is old-growth, AOG is ancient old-growth). The red line is
for stands that follow fire, while the blue line is for stands that follow clearcutting.
SOURCE UNKNOWN

CONTACT:
Gregg Walker
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
gregg.walker@pc.gc.ca
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Flora- Terrestrial

IMPACTS OF HEMLOCK LOOPER OUTBREAKS FOR MOUNTAIN CARIBOU
RATIONALE:

The importance of the low elevation old growth
Interior Cedar Hemlock (ICH) forests for early
winter caribou habitat is based on old-growth
characteristics, which include the presence of
abundant arboreal lichens, a snow intercepting
canopy, little undergrowth to hinder movement
and visibility, and the presence of suitable forage.
These old-growth hemlock-dominated forests are
under pressure outside of park boundaries from
forest harvesting and other human activities, as
well as from natural disturbances. One of the
main natural disturbance affecting these forests
is the Western Hemlock Looper, and therefore, it
is important to understand the effects of hemlock
looper defoliation on the caribou habitat attributes
of the ICH forests, so that looper disturbance can
be incorporated into caribou habitat planning and
restoration within park boundaries.
OBJECTIVES:

The objectives of this study were to investigate
the landscape and stand level changes induced
by western hemlock looper defoliation on forests

A photo of oldgrowth (ICH) forest. GREGG WALKER, PARKS CANADA

of the Columbia Forest District. Specifically,
measuring the potential impacts of these changes
on selected caribou habitat elements, including
tree mortality and stand characteristics such as
tree size distribution (DBH), stand density, crown
closure, arboreal lichen and undergrowth, in areas
with differing western hemlock looper disturbance
histories.
METHODS:

Surveys of areas damaged severely by western
hemlock looper Interior Cedar-Hemlock
Biogeoclimatic Zone were conducted. Stands were
selected that had different histories of hemlock
looper disturbance, had hemlock as the primary or
secondary species, and had a stand age of 141 years
or older.
Within the plots, all standing trees over 7.5 cm
DBH, alive or dead, were measured for DBH,
wildlife tree suitability, canopy attributes, lichen
abundance and extent of defoliation. Old and
new dead tops were noted. Heights were obtained
for two dominant or co-dominant trees in each
subplot. Increment cores were collected to establish
the long-term history of looper disturbance in the
sampled stands. Coarse woody debris (CWD) and
understory vegetation characteristics were also
noted.
Alfaro, R., Shand, A., Waring, V., Hall, S., and
Walker, G. 2007, March. Observations on the
impacts of Hemlock Looper outbreaks in Mount
Revelstoke and Glacier National Parks and the
Columbia Forest District – potential implications
for Mountain Caribou. Natural Resources Canada
and the Canadian Forest Service.
YEARS OF DATA COLLECTION

2004-2007
PARTNERS & FUNDING:

Parks Canada, Canadian Forest Service

MOUNT REVELSTOKE AND GLACIER NATIONAL PARKS LED RESEARCH

RESULTS:

Light to moderate disturbance by western hemlock
looper is does not negatively impact caribou.
Indeed, the tree core analysis showed that all
stands are impacted to some degree during each
hemlock looper outbreak. There was no clear
difference in the amount of lichen on trees in
forests that had been disturbed by hemlock looper
compared to those that had never been affected.
Amounts of lichen on the ground are slightly
reduced in disturbed stands, but this recovers
within about 30 years. If the defoliation is light
or moderate, and does not cause high levels of
overstory mortality, the canopy may be maintained
and still able to provide snow interception; a
critical feature of early winter caribou habitat.
Hemlock looper defoliation at light to moderate
levels did not seem to affect the understory
forage on which caribou feed. Moreover, since
defoliated stands seem to recover the understory
characteristics of undefoliated stands in about

Mean lichen level of live trees located in areas
which sustained different outbreaks of the western
hemlock looper in the Columbia Forest District.
COURTESY OF NRCAN
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30 years, little restoration efforts are required
for these old-growth cedar-hemlock forests with
respect to looper disturbance.
However, small areas of severe defoliation and
high tree mortality from hemlock looper do occur.
The removal or thinning of the canopy by hemlock
looper in these stands encourages dense growth of
forbs and shrubs and reduced snow interception.
These severely defoliated areas are likely unsuitable
for caribou for some time into the future, until
canopy closure is re-established.
Although western hemlock looper is a major
disturbance of these forests, looper outbreaks
are periodic and a natural part of the system that
maintains native diversity. Efforts to control
hemlock looper outbreaks should not be considered
to protect caribou habitat except perhaps if there
are large areas where defoliation is severe (over
60%) and repeated for more than one year.

Wildlife tree classes of trees surveyed in
a study of caribou habitat characteristics
in the Columbia forest district (N=2,900
trees). COURTESY OF NRCAN

CONTACT:

Wildlife Tree Classes. There is a tenth class of wildlife tree:
stump cut by logging, however, these were considered
unsuitable substrates for lichen and lichen was not recorded
on them. COURTESY OF NRCAN

Gregg Walker
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
gregg.walker@pc.gc.ca

Historic Photo of Rogers Pass West and Maintenance Compound, circa 1963. PARKS CANADA

SUMMARIES OF
EXTERNAL RESEARCH

PAGE 94

MOUNT REVELSTOKE AND GLACIER NATIONAL PARKS RESEARCH AND MONITORING SUMMARY 2007-2011

Wildlife

HABITAT LINKAGES AND HIGHWAY MITIGATION FOR BEARS USING
SPATIALLY EXPLICIT GIS BASED MODELS

RATIONALE:

OBJECTIVES:

The TransCanada transportation corridor bisects
the wilderness of Mount Revelstoke and Glacier
national parks (MRGNP). Direct wildlife mortality
from vehicle collisions and complications from
habitat fragmentation pose a serious threat to
ecosystem sustainability, particularly large wideranging animal persistence.

1. Develop a resource selection function (RSF) to
map high quality habitat for grizzly bears;

Highway mitigations such as crossing structures
and underpasses have been shown to reduce
wildlife mortality, increase ecosystem connectivity
and promote public safety. It is anticipated that
the TransCanada Highway (TCH) will be expanded
in areas of MRGNP within the next decade.
Construction associated with highway expansion
will provide an opportunity for management
actions focused on promoting ecosystem
connectivity in
MRGNP. This
study uses a
methodological
approach to
determine the
placement
of highway
mitigation
passages and
identify habitat
linkage zones
along roadways
that most
benefit wildlife
and encourage
ecosystem
connectivity.

2. Use path resistance analysis based on electrical
circuit theory to identify movement corridors;
3. Locate potential highway mitigations where
least resistance paths corridors intersect the
TransCanada transportation corridor.
METHODS:

Using geographic information system (GIS)-based
models, VHF telemetry points from the West
Slope Bear Project in Glacier National Park will
be used to develop a resource selection function
(RSF) based on habitat features and abiotic
terrain attributes. Landscape resistance values

A Grizzly bear crossing a railway line. PARKS CANADA
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generated from the RSF
will be incorporated into
connectivity model based
on the principles of electric
circuit theory. A path analysis
based on circuit theory will be
used to determine the location
of wildlife travel corridors and
potential locations for wildlife
highway mitigations.
YEARS OF DATA
COLLECTION

1994-2011
A data sharing agreement has
been established with MRGNP
to use existing telemetry data
from the West Slope Bear
Project, which was conducted
from 1994-2000.
PARTNERS & FUNDING:

Mount Revelstoke and Glacier
National Parks
RESULTS:

West Slope Grizzly Bear Project bear telemetry
locations in Glacier National Park. PARKS CANADA

Results from this study will be available in
November 2012. This project is designed to satisfy
the thesis requirements of the Master of Science
Environment and Management program at Royal
Roads University.

CONTACT:
Andrew Jones
PO Box 20139
Golden BC V0A 1H0
Phone: (250) 439-8121
andrew.jones01@gmail.com
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FACTORS AFFECTING MOUNTAIN CARIBOU DECLINE

RATIONALE:

Mountain caribou, an ecotype of woodland caribou
(Rangifer tarandus caribou), are significantly
declining in numbers and are considered as
threatened by the federal Species at Risk Act and
red-listed by the province of British Columbia.
Found in the interior wet belt of southeastern
British Columbia, these caribou are distinct from
the woodland caribou in northern B.C. and the
boreal forests across Canada in that they winter at
high elevations and during this time feed almost
exclusively on arboreal lichens. A portion of the
Columbia South herd uses Mount Revelstoke and
Glacier National Parks, this herd has declined from
approximately 120 to 7 individuals since the 1990’s.
Research on caribou in the Revelstoke region has
been ongoing since the early 1990’s and is focused
on understanding the mechanisms of decline and
management options.
OBJECTIVES:

1. To census caribou numbers every 1-3 years;
2. To collect information through telemetry
regarding the movements and habitat selection
of individual radio-collared caribou, survival
rates and cause of death;
3. To collect bone and tissue samples from dead
caribou for analysis regarding body condition
and cause of death;

Four Mountain Caribou on the windswept alpine
tundra. KELSEY FURK

4. Monitor wolf, grizzly bear, wolverine and cougars
using radio-telemetry to identify the degree of
spatial overlap between these predators and
caribou.
METHODS:

The handling of live animals did not occur in the
national parks during this research period. Rather,
data was collected on previously radio-collared
caribou through the life of the collars.
YEARS OF DATA COLLECTION

1992 - 2012, on-going
PARTNERS & FUNDING:

Mount Revelstoke and Glacier National Parks;
University of British Columbia, University of
Alberta, BC Ministry of Forests and Range, Research
Branch; Columbia Mountain Institute; BC Habitat
and Conservation Fund; SAR Recovery Action and
Education Fund
RESULTS:

Caribou census in the Columbia Forest District
and Mount Revelstoke and Glacier National Parks
was conducted in 1994, 1996, 1997, 2002, 2004,
2006, 2008, 2009 (Columbia South only), 2010
(recruitment survey only) and 2011. Each survey
is summarized in a report available from the BC
Ministry of Forests, Lands and Natural Resource
Operations (MFLNRO) and Parks Canada.
An analysis of body condition of radio-collared
caribou found at mortality sites was summarized in:
McLellan, ML, Serrouya RS, McLellan BN, Furk,
K, Heard DC, Wittmer HU. Implications of body
condition on the unsustainable predation rates of
mountain caribou. Oecologia. Published online Dec
2011. http://dx.doi.org/10.1007/s00442-011-2227-2
DATA LOCATION:

Census data is housed by the BC Ministry of Forests
Lands and Natural Resource Operations. Telemetry
data and associated information on mortality is
on file with Bruce McLellan, Columbia Mountains
Caribou Research Project, BC MFLNRO and Parks
Canada, Revelstoke.
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Mountain caribou in winter alpine environment.
COLUMBIA MOUNTAINS CARIBOU RESEARCH PROJECT

Simple conceptual model
demonstrating the annual elevational
migration of mountain caribou,
favoured biogeoclimatic zones, and
major food sources. COURTESY OF NRCAN.

CONTACT:
Dr. Bruce McLellan
Wildlife Research Ecologist
Research Branch C/O
Ministry of Forests and
Range, Columbia Forest
District
PO Box 9158 RPO #3
Revelstoke BC V0E 3K0
Phone: (250) 439-8121
Fax: (250) 837-7626
bruce.mclellan@gov.bc.ca
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DOCUMENTING THE IMPACT HUMAN TRAIL SYSTEMS HAVE ON
AMERICAN PIKA

RATIONALE:

1. Ground distance (how close the investigator got
before the pika was displaced and hid under the
talus);
2. Exit delay (how long the pika remained
underground before re-emerging);

30
25

For a measure of how pikas habituate to human
traffic, trail approach trials were conducted. For
each trial an investigator identified a pika feeding,
approached it and walked past it to simulate
disturbances typically associated with human trails.
A second observer recorded the pika’s response,
specifically:

Box plot showing the difference in mean ground
distance between trail (n=13) and off trail pikas
(n=11).

20

METHODS:

Observations were made at three field sites in
Glacier and Revelstoke national parks with 13
pikas whose territories overlap with trail systems
and 11 pikas that occupy territories greater than
50 m away from any trail. Pikas were observed
throughout July-September 2011. Habitat surveys
to measure pika occupancy and site quality on and
off trails will be carried out in the summer of 2012.

Metres

To understand how, and in what way, human trail
systems impact pika behaviour and persistence.

NATALIE STAFL

15

OBJECTIVES:

One of the pika study sites, on Abbott ridge trail.

10

This project addresses human and pika interactions
within parks, which are currently not fully
understood. Given documented pikas sensitivity to
warming climate and recent climate projections, it is
important to understand the interactions that may
impact pika persistence within parks. The research
examines how pika behaviour is affected by human
trail networks in Revelstoke and Glacier national
parks, located within the Columbia Mountains.
Through behavioural observations the project should
demonstrate whether or not pikas are able to modify
their behaviour and habituate to human presence,
thus avoiding the opportunity cost of lost foraging
time associated with human disturbance. Habitat
surveys to determine pika occupancy patterns will
complement the behavioural data to determine
whether proximity to human trails results in altered
habitat quality or preference.

5
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3. Return to forage (cumulative time it took for
pika to resume feeding activity after initial
displacement).

Trail

Off Trail
Treatment

Box plots depicting how pikas with territories
intersected by trails appear to tolerate significantly
closer human proximity before being displaced
underground. NATALIE STAFL
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YEARS OF DATA COLLECTION

RESULTS:

The project is in year two of three.

Pikas with territories intersected by trails appear
to tolerate significantly closer human proximity
before being displaced underground. Pikas also
emerge and resume foraging significantly sooner
after being displaced. This evidence suggests
that pikas are able to modify their behaviour to
minimize the opportunity cost of lost foraging
opportunity due to frequent human disturbance
and successfully habituate to human presence.

2010 Identification of suitable field sites
2011 Collection of observational data
2012 Completion of habitat suitability and
occupancy surveys
PARTNERS & FUNDING:

National Science and Engineering Research
Council (NSERC), Alpine Club of Canada
(ACC), Friends of Mount Revelstoke and Glacier
National Parks (FMRG), University of British
Columbia, Department of Zoology (UBC)
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A Pika in its natural habitat of talus slopes. ALICE WEBER, PARKS CANADA

CONTACT:

A foraging pika with a mouthful of grass. Pikas living close to trails emerge
and resume foraging significantly sooner after being displaced then their
counterparts who live 50m or more away from a trail. NATALIE STAFL

Natalie Stafl
University of British
Columbia
Department of Zoology
PO Box 2172, 603 - 7th St.
Revelstoke BC V0E 2S0
Phone: (250) 837-7421
stafl@zoology.ubc.ca
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COEUR D’ALENE SALAMANDER ABUNDANCE, DISTRIBUTION AND
HABITAT USE IN MOUNT REVELSTOKE NATIONAL PARK OF CANADA

RATIONALE:

The Coeur d’Alene salamander (Plethodon
idahoensis) is a species of special concern
throughout its global range, which includes
southeastern BC (COSEWIC, Nov 2007), Idaho,
and Montana, due to disjunct populations and
sensitivity to human disturbance. Beyond the
Mount Revelstoke National Park boundaries,
the low-order stream habitat of this species is
subject to disturbance from forestry, mining, road
building, road maintenance, and watercourse
diversions such as run-of-the-river hydro projects.
In order to protect Coeur d’Alene salamanders
within Mount Revelstoke National Park (MRNP),
data on their abundance, distribution and habitat
use is required.
OBJECTIVES:

The objectives of the study were to:
1. Estimate the relative abundance of Coeur
d’Alene salamanders;
2. Describe the age structure; and
3. Determine the microhabitat associations of
Coeur d’Alene salamanders across an elevation
gradient in Mount Revelstoke National Park.
METHODS:

Four sites on three streams within MRNP were
randomly selected. Six sites above 1000 m asl and
six sites below 1000 m asl. Each site was surveyed
three times in June and August. Two surveyors
searched the streambed and the upslope terrestrial
habitat up to five (5) m from the stream at night
with headlamps. Salamanders were measured,
weighed, and individually marked with fluorescent
elastomer. Salamander locations were marked
with wire flags. Environmental conditions (air
temperature, relative humidity, sky conditions)
were recorded before and after each survey.
Salamanders were released at the point of capture.

YEARS OF DATA COLLECTION

2006, 2007, 2009- 2011
PARTNERS & FUNDING:

University of British Columbia, Natural Sciences
and Engineering Research Council of Canada,
World Wildlife Fund Canada, BC Hydro, Friends of
Mount Revelstoke and Glacier National Parks
RESULTS:

Coeur d’Alene salamanders were detected from
600 m - 1000 m on seven (7) of the 12 study sites.
Relative abundance of Coeur d’Alene salamanders
ranged from 0.005± 0.001 per m2 to 0.025 ± 0.005
per m2 on six sites below 950 m. Coeur d’Alene
salamanders occurred at an average of 0.001 ±
0.001 per m2 at 972 m, the only site above 950
m where we detected salamanders. Our capturemark-recapture efforts of three surveys per month
in June and August yielded a very low recapture
rate (3.95 %). Coeur d’Alene salamanders are
challenging to enumerate due to their vertical
distribution within the soil and underlying
geological material.
Neonate, juvenile, and adult Coeur d’Alene
salamanders were observed from June to
September and the highest proportion of neonates
occurred in June, soon after the salamanders
emerged from winter hibernation. Results of a
logistic regression analysis of 1-m2 plots reflected
the importance of fine scale habitat characteristics
(quadrant gradient, boulder, cobble, moss, grass,
and shrub) in addition to site-level habitat features
(water volume and elevation) that in combination
describe the association of Coeur d’Alene
salamanders with cool and moist conditions.
Coeur d’Alene salamanders, who are lung-less
and breathe through their skin, appear to select
streambed habitat during warm, dry periods,
which may be a behavioral response to minimize
dehydration during periods of activity at the
surface of the forest floor.
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Coeur d’Alene Salamander on rock surface. LISA LARSON

CONTACT:

Two volunteers (Larry
and Emily) searching
along a stream for
salamanders.
LISA LARSON

Lisa Larson
Mount Revelstoke and
Glacier National Parks
PO Box 350
Revelstoke BC V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536
lisa.larson@pc.gc.ca
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THE GEOGRAPHIC DISTRIBUTIONS OF GENETIC LINEAGES AND
OUTCOME OF SECONDARY CONTACT IN THE LONG-TOED SALAMANDER

RATIONALE:

Characterizing patterns of genetic diversity across
species’ geographic distributions is fundamental
for both identifying unique genetic groups and
developing management strategies to protect the
maximum complement of genetic diversity of
species. The long-toed salamander is reported to
consist of five distinct subspecies; yet, whether
these subspecies represent genetically distinct
groups remains unclear. Two of the putative longtoed salamander subspecies are thought to occur in
the Mountain National Parks. An understanding of
the extent to which these subspecies are genetically
unique and the distribution of these subspecies
within the Parks will facilitate efforts to protect
this species and will contribute to our general
knowledge of the distribution of major genetic
groups within amphibians.
OBJECTIVES:

1. Evaluate whether currently described subspecies
of long-toed salamander represent genetically
distinct groups;
2. Clarify the location of geographic range limits of
the different long-toed salamander subspecies in
the Mountain National Parks; and
3. Evaluate the extent and outcome of
hybridization between different subspecies of
long-toed salamanders in order to determine
whether subspecies warrant species’ status.
METHODS:

1. Tissue samples (tail clips) were taken from
30-40 salamanders per site across ponds in
the Mountains National Parks, including seven
ponds from Glacier and Mount Revelstoke;
2. DNA was extracted from tissue samples and
a genome-wide survey of genetic differences
between populations was conducted;

3. Major genetic groups were mapped back onto
the landscape using the GPS coordinates of
sample sites; and
4. Animals from ponds spanning a contact zone
between major genetic groups will be used in
laboratory breeding experiments to evaluate
mate-choice and hybrid fitness.
YEARS OF DATA COLLECTION

2009-2011 Genetic data collection (in Parks)
2011-2012 Study of hybridization dynamics (in
laboratory)
PARTNERS & FUNDING:

University of British Columbia, Alberta
Conservation Agency Grants in Aid of Research
Program, National Research Council of Canada
RESULTS:

1. Genetic data confirm that long-toed
salamander subspecies are genetically distinct;
2. Genetic data also suggest that the current
range limits of subspecies need to be revised.
Specifically, the eastern long-toed salamander
subspecies has a much more restricted
distribution in Canada than currently thought.
This subspecies is found only in Waterton
Lakes, Banff and Yoho National Parks (and
intervening areas). It is replaced to the west by
the central long-toed salamander subspecies,
which is the subspecies found in Jasper, Mount
Revelstoke and Glacier National Parks;
3. Animals from different genetic groups have
been successfully collected and conditioned for
breeding experiments.
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Night photo of a long-toed salamander. ANDREA KORTELLO, PARKS CANADA

Photo of a juvenile long-toed
salamander on a ruler.
LISA LARSON

CONTACT:
Julie Lee-Yaw
University of British
Columbia
#2370, 6270 University Blvd.
Vancouver BC V6T 1Z4
Phone: (604) 822-4357
lee-yaw@zoology.ubc.ca
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Birds

EVOLUTION OF HIGH LATITUDE FOREST BIRDS
RATIONALE:

There is currently very little genetic data available
on year-round resident birds in Canada. Should
populations start to decline, baseline levels of
genetic variation are invaluable for any recovery
effort that would take place. In addition, almost
nothing is known about long-term dispersal
of birds between populations, which also has
important conservation implications.
The project will provide direct measures of
population differentiation, dispersal, and
inbreeding using state-of-the-art tools from
molecular genetics and bioinformatics.
By understanding how these species of birds
were able to respond to the change in climate,
researchers can create models predicting future
responses to habitat fragmentation and global
warming. In addition, it will enable researchers
to determine how effective barriers, such
as mountains and large bodies of water, are
preventing individual movement.
OBJECTIVES:

1. To provide critical data for the conservation
of races of endemic birds along with estimates
of population connectivity across dispersal
barriers;
2. To identify and protect isolated or fragmented
populations.
METHODS:

Research utilized DNA markers to study North
American populations of chickadees, corvids
and woodpeckers and examine how historical
movements led to the patterns that are seen today,
such as habitat specialization and the genetic

John Hindley (PhD student) and Heather Bird
getting ready to process birds (seven birds are
waiting in the bags, hanging on the tree in the
background). THERESA BURG

structure of high latitude species. Field work took
place over several years at various sites in Canada
and the western United States. Chickadees and
woodpeckers were caught using mistnets, and call
playback. A small blood sample (<100 uL) was
taken, birds were banded, measured and released
on site. Blood samples were taken back to the
University of Lethbridge for genetic analyses.
In 2010 Clark’s Nutcrackers and Gray Jays were
sampled in Mount Revelstoke National Park.
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YEARS OF DATA COLLECTION

2008- 2010
PARTNERS & FUNDING:

NSERC, Alberta Innovates, CFI
RESULTS:

• Using mitochondrial (maternally inherited)
and microsatellite (biparentally inherited)
markers, patterns of gene flow in three species
of chickadees, two woodpecker species and
two corvids were examined.
• All but one of the species, Clark’s nutcrackers,
showed evidence of restricted dispersal in
part of their range. Gray jays and downy
woodpeckers showed evidence of genetically
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distinct population in the Intermountain
West (which includes samples from
Revelstoke National Park area). Hairy
woodpeckers and black-capped chickadees
from SE BC cluster with other birds from
across Canada, but are distinct from those
in other parts of their range. Mountain
chickadees in the area were similar to those
along the Rocky Mountains.
• The patterns of genetic structure suggest
recolonization of SE BC by birds from the
east or in the case of the gray jay and downy
woodpecker, an isolated refugial population
may have survived in a nearby ice free area.

CONTACT:

An undergraduate student in the lab (Heather Bird, left)
helping Theresa Burg (right) prepare to take a blood sample
from a black-capped chickadee (photo taken 2008 in
Revelstoke). CHRIS MICHELL

Dr. Theresa Burg
Associate Professor
University of Lethbridge
Biology 4401 University
Drive
Lethbridge AB T1K 3M4
Phone: (403) 332 5299
Fax: (403) 329 2082
theresa.burg@uleth.ca
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BIRD COMMUNITY COMPOSITION AND POPULATION DENSITY ALONG AN
ELEVATIONAL GRADIENT IN THE SELKIRK MOUNTAINS, BRITISH COLUMBIA

RATIONALE:

This project expands on the life history
knowledge of birds and their elevation-related
habitats within Mount Revelstoke National
Park by investigating species composition and
population density from valley Interior CedarHemlock (ICH) to Engelmann Spruce/Subalpine
Fir (ESSF) habitat.

lines of a grid and noted the locations of observed
birds on a Trimble GPS. Bird observations were
visualized using ArcMap 10, and locations of
singing and counter-singing birds were used
to delineate individual bird territories for each
species. From this, breeding bird density and
species diversity were calculated.
YEARS OF DATA COLLECTION

OBJECTIVES:

2011-2013

1. Calculate population densities and species
diversity for all birds within elevation zones
within the park.

PARTNERS & FUNDING:

2. Compare population density and species
diversity among elevation zones.

RESULTS:

3. Compare population densities for species that
occur in more than one elevation zone.
4. Compare population densities against other
information from B.C.
METHODS:

Eight 9-ha plots were established within
three elevation zones: <1000m, 1000-1500m,
and >1500m. Three of the eight (8) proposed
study units in Mount Revelstoke National Park
were surveyed, here known as: Lower Hemlock
(LH), Lower Douglas-Fir (LD), and Upper
Hemlock (UH). No visits were made to study
units past a road closure on the Meadows in the
Sky Parkway due to a landslide that occurred
in June, just as the higher elevation units were
becoming snow free. LH and LD are located
<1000m, and UH is between 1000-1500m. Each
of the three (3) units was visited three (3) to four
(4) times between June 11 and July 14, 2011. An
average of two (2) hours was spent recording
bird observations at each unit during every visit.
Bird communities were surveyed using digital
spot-mapping: an observer walked along the

None

462 observations of 32 species of bird were
recorded. Swainson’s Thrush (Catharus ustulatus)
and Dark-eyed Junco (Junco hyemalis) were the
most commonly detected species.
Territories of 71 bird pairs/lone territory holders
were delineated using ArcMap 10. Of these, 28
were in LD, 26 in LH, and 17 in UH. Several
bird species held territories in only one of the
three plots/study units: American Three-toed
Woodpecker (Picoides tridactylus), Pileated
Woodpecker (Dryocopus pileatus), MacGillivray’s
Warbler (Oporornis tolmiei), Wilson’s Warbler
(Wilsonia pusilla), and Chipping Sparrow
(Spizella passerina) in LD; Pacific Wren
(Troglodytes pacificus) and Red-eyed Vireo (Vireo
olivaceus) in LH; and Hermit Thrush (Catharus
guttatus), Sharp-shinned Hawk (Accipiter
striatus), and Townsend’s Warbler (Dendroica
townsendi) in UH. Several additional species
were only found on the lower elevation units and
were absent on UH, those were: American Robin
(Turdus migratorius), Cassin’s Vireo (Vireo
cassinii), Hammond’s Flycatcher (Empidonax
hammondii), Red-breasted Nuthatch (Sitta
canadensis), Red-naped Sapsucker (Sphyrapicus
nuchalis), Warbling Vireo (Vireo gilvus),
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and Western Tanager (Piranga ludoviciana).
Finally, only Chestnut-backed Chickadee (Poecile
rufescens), Dark-eyed Junco, Golden-crowned
Kinglet (Regulus satrapa), Swainson’s Thrush,
Varied Thrush (Ixoreus naevius), and Yellowrumped Warbler (Dendroica coronata) were found
on both lower and middle elevation plots.

Map depicting Swainson’s
Thrush territories and
detections in the study
units. MICHAL PAVLIK

Map detailing eight
of the proposed
study units, based on
BEC subzones and
elevation gradient.
MICHAL PAVLIK

Map depicting Yellowrumped and Townsends’s
Warblers locations and
territories in the study
units. MICHAL PAVLIK

CONTACT:
Michal Pavlik
#3 1213 Newlands Rd.
Revelstoke BC V0E 2S0
Phone: (250) 814-9574
pavlikmiso@gmail.com
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BRITISH COLUMBIA BREEDING BIRD ATLAS SURVEY IN MRGNP

RATIONALE:

This work supports Parks Canada’s efforts to
inventory and monitor avian biodiversity by
defining the status and abundance of birds
currently (2008-2012) breeding within Mount
Revelstoke and Glacier national parks and
placing these data within both regional and
provincial contexts.
OBJECTIVES:

1. The goal of the Atlas is to provide an up-todate assessment of the distribution, relative
abundance and status of the birds that breed
in British Columbia.
2. Provide these data on an on-going basis
through mapping and download tools
accessible on the Atlas website (http://www.
birdatlas.bc.ca/english/index.jsp)
3. Produce a hard-copy book on the breeding
distribution of the birds of British Columbia
based on the data collected between 2008 and
2012.
METHODS:

• Details on regional boundaries and research
methods are provided in a guide posted on the
Atlas website.
• The majority of Atlassers are bird-watchers
who volunteer their time to the project.
• The basic framework for Atlas consists
of dividing the province into 10 x10-km
squares (100 square kilometres) based on
the Universal Transverse Mercator (UTM)
grid. For example, Rogers Pass (Glacier
National Park) is within square 11MS68 and
the Meadows in the Sky Parkway (Mount
Revelstoke National Park) is within square
11MS15.

• Atlassers are asked to survey selected squares
to find and record evidence of breeding birds
for as many species as possible. If any rare or
colonial species are found, additional details are
requested so they can be entered into the rare
breeding bird data base.
• In addition, those Atlassers who are willing
and able are asked to carry out a series of
point counts in each square, to help estimate
the relative abundance of species. These
point-counts are five (5) minute scan samples
recording the number each species seen or
heard.
YEARS OF DATA COLLECTION

2008-2011 (4 of the 5-year survey period)
PARTNERS & FUNDING:

• Numerous volunteer bird-watchers provide
their expertise and time to the project
• Numerous government agencies, nongovernment organizations and companies
support the project (e.g., Environment Canada,
Canadian Wildlife Service; British Columbia
Ministry of Environment, BC Hydro’s Fish and
Wildlife Compensation Program; see http://
www.birdatlas.bc.ca/english/partners.jsp for a
complete list
RESULTS:

• Current species lists and completed point count
data are available on-line (note: these data are
presented at the resolution of 10x10 km survey
squares with the potential to view precise
locations of predetermined and completed point
counts
• Point counts along the Trans-Canada Highway
are not possible in either park because of
excessive traffic noise.
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• The combination of rugged terrain,
frequent wetbelt storms, and snow
packs persisting late into the bird
breeding season (June 1 to July 10),
have made mid to high elevation surveys
very difficult in this Atlas Region.
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• The priorities for the last season of the survey
(2012) will be to complete partially completed
squares (e.g., 15+ point counts and 20-hours per
square) and to survey mid to high elevation sites
(e.g., Glacier Circle, Bald Mountain, Caribou
Mountain, Mount Klotz, Mount Harry) if access
issues can be solved.

Atlasser Michael
Morris conducting
point counts along
the Balu Pass
Trail in Glacier
National Park.
Atlassing in this
terrain requires
high levels of
physical fitness
and knowledge
of potential safety
hazards such as
bear awareness.
MICHAEL MORRIS

CONTACTS:
Dr. John Woods
Regional Coordinator, BC
Breeding Bird Atlas (Bird
Studies Canada)
1526 Mountain View Dr.
Revelstoke BC V0E 2S1
Phone: (250) 837-1847
john.woods@wildvoices.ca

Atlasser in a bug shirt during a torrential
rainstorm at Uto Cabin, Glacier National Park.
MICHAEL MORRIS

Christopher Di Corrado
Assistant Coordinator
BC Breeding Bird Atlas
Bird Studies Canada
5421 Robertson Road
Delta BC V4K 3N2
Phone: (877) 592-8527
cdicorrado@bsc-eoc.org
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MONITORING AVIAN PRODUCTIVITY AND SURVIVORSHIP (MAPS) IN
MOUNT REVELSTOKE – FINAL REPORT

RATIONALE:

While songbirds are a small component of the
overall biodiversity of Canada’s national parks, they
are the most diverse group of land vertebrates, and
widely recognized as an environmental indicator
group. There are several advantages to using
songbirds in ecosystem monitoring, including:
1) there is a high level of knowledge about their
ecology, 2) they are affected by processes at a range
of scales from local to continental and even global,
3) many species exhibit niche specialization that
can make them sensitive to environmental change,
4) field methods for monitoring songbirds are well
developed, and 5) there is strong public interest in
birds.
Monitoring the response of songbirds over time
has the potential to track and better understand
environmental change related to climate change,
invasive species, altered disturbance regimes,

and habitat fragmentation or degradation within
or outside the parks, including at stopover or
wintering sites for migrants.
OBJECTIVES:

The intent of this research is to compare trends in
populations, productivity and survival of 14 target
species: Ruby-crowned Kinglet, Veery, Yellow
Warbler, Yellow-rumped Warbler, Northern
Waterthrush, Common Yellowthroat, Wilson’s
Warbler, Fox Sparrow, Lincoln’s Sparrow, Darkeyed Junco,: “Traill’s” Flycatcher, Warbling Vireo,
American Robin, and Cedar Waxwing.
METHODS:

Ten mist net sites were established in riparian
shrubland at Skunk Cabbage boardwalk in Mount
Revelstoke National Park. Each of the stations was
operated for six morning hours per day (beginning
at about local sunrise) during one day in each of

Close-up of a Yellow
warbler. UNKNOWN

SUMMARIES OF EXTERNAL RESEARCH BIRDS

seven consecutive 10-day periods between May 31
and August 8. Birds captured were identified to
species, age, and sex. Unbanded birds were banded
with numbered aluminum bands.
YEARS OF DATA COLLECTION

1993-2002
PARTNERS & FUNDING:

Friends of Mount Revelstoke and Glacier, The
Institute for Bird Populations
RESULTS:

At Skunk Cabbage, only one (1) of 11 species
(MacGillivray’s Warbler) showed a substantial
decline. Substantial increases in were seen in
Warbling Vireo, Veery and “Traill’s” Flycatcher
populations. Populations of the remaining seven
species (Red-eyed Vireo, Swainson’s Thrush, Cedar
Waxwing, Yellow Warbler, American Redstart,
Common Yellowthroat, and Song Sparrow) showed
fluctuating trends. Overall, five (5) of the 11 species
showed negative trends, five (5) species showed
positive trends, and one (1) trend was flat. The
14-year trend of all species pooled represented an
increase of +1.9% per year, suggesting that total
populations of land birds at Skunk Cabbage may
have increased by 19% from 1993-2002.
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increasing trends were found for MacGillivray’s
Warbler and Common Yellowthroat. Swainson’s
Thrush, Yellow Warbler and Song Sparrow
showed fluctuating trends, while Red-eyed Vireo,
Veery, Cedar Waxwing and American Redstart
were not fluctuating. Overall, four (4) of the 11
species showed negative trends and seven (7)
showed positive trends. The productivity trend
for all species pooled indicated an average annual
increase of 0.014 per year.
At Skunk Cabbage estimates of annual adult
survival rate ranged from a low of 0.315 for
Common Yellowthroat to a high of 0.737 for Veery,
with a mean of 0.516. Recapture probability varied
from a low of 0.215 for Red-eyed Vireo to a high of
0.790 for Common Yellowthroat, with a mean of
0.492. Proportion of residents varied from a low of
0.284 for MacGillivray’s Warbler to a high of 1.0
for Song Sparrow, and averaged 0.641.
Overall, population trends appeared to be driven by
productivity on the breeding grounds rather than
adult survival during migration or on wintering
grounds. Adult population levels are fairly stable.

Declining trends in productivity were found
for “Traill’s” Flycatcher and Warbling Vireo,

CONTACT:
Dr. John Woods
Regional Coordinator, BC
Breeding Bird Atlas (Bird
Studies Canada)
1526 Mountain View Dr.
Revelstoke BC V0E 2S1
Phone: (250) 837-1847
john.woods@wildvoices.ca
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Insects

THE BEES AND FLOWER FLIES OF CANADA’S NATIONAL PARKS
RATIONALE:

METHODS:

There are ~800 species of bees found in Canada
and they are excellent indicators of the health of
terrestrial ecosystems because a) they have a higher
extinction rate than other organisms, b) they are
essential components of these systems as a result of
their pollination activities, c) different taxonomic
groups are indicators of different habitats and d)
they are more susceptible to global warming than
other insect species.

Bees were sampled using 30 brightly coloured
plastic cups, four (4) modified asian ladybeetle
traps and several sets of trap nest blocks at each
park.
YEARS OF DATA COLLECTION

2009-2010
PARTNERS & FUNDING:

This study will perform baseline inventories of the
bee fauna within a subset of Canada’s

York University, CANPOLIN (Canadian Pollinator
Initiative), BeeBol Canada (Barcode of Life, Bees of
Canada)

National Parks and generate DNA barcode data
for all species as a long term legacy for future
comparative research.

RESULTS:

OBJECTIVES:

1. To obtain samples of the bees in selected
Canadian National Parks, chosen to provide
good national eco-region coverage in areas
expected to have high diversity.

Opportunistic sweep net samples were taken
by L.R.Best (York University) and S.J. Holoboff
(Selkirk) from August 6-9, 2009. Five (5) sites
were visited, three (3) in MRNP, and two (2) in
GNP representing three (3) biogeoclimatic (BEC)

2. To perform nationwide bee biodiversity
assessments based upon the data collected.
3. To obtain DNA barcodes for all of Canada’s bee
fauna.
4. To provide baseline biodiversity data, specimen
records, morphological descriptions and DNA
barcode data that will serve as a legacy for future
studies that can, for example, investigate the
impact of climate change on bee biodiversity
countrywide.

L.R Best collecting with insect net atop Mount
Revelstoke. LR BEST AND SJ HOLOBOFF

SUMMARIES OF EXTERNAL RESEARCH

subzones. 227 Bombus were collected from the
five (5) sites and identified to species. Three (3)
subgenera and nine (9) species were identified
including a species of conservation concern,
Bombus occidentalis Greene, 1858, the Western
Bumblebee. Two (2) species of solitary ground
nesting bees in the family Halictidae and one (1)
species in the family Andrenidae were identified
as well as three (3) species of blue mason bees
(Osmia) from the family Megachilidae and one (1)
species from the family Colletidae. A small sample
of flies in the family Syrphidae were collected
in MRNP, and species level identifications are
pending.
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26 COI mtDNA sequences were produced for the
Barcode of Life Project and can be found in the
BOLD data system (www.boldsystems.org). These
sequences represent all of the species collected in
the parks from the families Andrenidae, Colletidae,
Halictidae, and Megachilidae, as well as four (4) of
the nine (9) species of Bombus collected.
Many thanks to Gregg Walker for his help
identifying quality sampling sites and aiding in
Park access.

Western bumblebee (Bombus) on purple fireweed (Epilobium). LR BEST AND SJ HOLOBOFF

CONTACT:
Lincoln Best
Department of Biology
York University
4700 Keele St.
Toronto ON M3J 1P3
Phone: (416) 736 2100
ext 66524
lrbest@gmail.com
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DIVERSITY AND DISTRIBUTION OF PLANT ASSOCIATED MITES (ACARAI) IN
BRITISH COLUMBIA

RATIONALE:

METHODS:

Mites (Acari) represent an important, although
poorly known, component of biodiversity in
Canada. A diversity of mites inhabits plants,
including herbivorous, fungivorous, and
predatory species. Virtually all plant species have
their own mite fauna. However, there is a lack
of information on the diversity and distribution
of plant mites. For most plant species, we do
not know what mites live on them. The project
will shed light on the role of plant species and of
habitats, and therefore parks, in the conservation
of mite biodiversity.

Mite specimens were sampled by taking foliage
from trees, shrubs, ferns, and grasses. Each sample
consisted of five (5) x 20 cm long branchlets (for
trees and shrubs), fronds (for ferns), or stems (for
grasses and other low-growing plants). The five
sub-samples were gathered from an area of six (6)
m in diameter from one or more individual plants.
Mite specimens were extracted from the foliage
in the laboratory using a washing technique. Mite
specimens were mounted on microscopic slides
and identified to family, generic and species level
when possible.

This project is part of an approved research
program of the Government of Canada. It will
generate knowledge on the biodiversity of
plant-associated mites that will be used by other
researchers in the fields of biodiversity, biological
control, and the ecology of invasive species, as
well as for the development of policies in natural
resource management in Canada, and for public
education on the role of biodiversity and its
conservation.
OBJECTIVES:

1. Generate baseline data of biodiversity of plantassociated mites in semi-natural and natural
habitats of British Columbia;
2. Obtain mite specimens of the family
Tetranychidae for the purpose of taxonomic
revisions;
3. Assess the diversity and the distribution of
mite species and genera across different host
plants and habitats.

YEARS OF DATA COLLECTION

2008
PARTNERS & FUNDING:

Agriculture and Agri-Food Canada
RESULTS:

• Four sites were visited near Mount Revelstoke
summit (51°02.26”N 118°08.89”W 1823m;
51°02.92”N 118°08.59”W 1922m), and at
lower elevations in the mountain (51°00.59”N
118°11.08”W 892m; 51°01.54”N 118°12.18”W
648m) representing subalpine fir forest, alpine
meadow and red cedar forest.
• 42 plant samples representing over 30 plant
species were taken.
• Mites representing at least eight (8) families
were collected.
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Sub-alpine fir forest near Mount Revelstoke
summit. PARKS CANADA

CONTACT:

Engleman Spruce
Sub-Alpine Forest
(ESSF). PARKS CANADA

Frederic Beaulieu (Dr.)
Agriculture and Agri-Food
Canada
K.W. Neatby Bldg.
960 Carling Ave.
Ottawa ON K1A 0C6
Phone: (613) 759-1789
beaulieufr@agr.gc.ca
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ALLOPATRIC DISTRIBUTIONS OF TWO CRANEFLY SPECIES IN WESTERN
CANADA: UNDER – SAMPLING OR CLIMATE TOLERANCE DIFFERENCES?

RATIONALE:

YEARS OF DATA COLLECTION

Crane flies (Diptera: Tipuloidea) are the most
biodiverse group of flies (>15,000 species).
Most species are ill-defined, lacking data on
systematics including phylogenetics, adequate
species descriptions, taxonomic keys and basic life
histories.

2008

Of the known biologies, most crane flies are
generalist species lacking ecological causes of
adaptive radiation (e.g., resource competition)
which begs the question: Why are there so many
species? This research will allow for the revision
the genus Euphylidorea Alexander (Tipuloidea:
Limoniidae) as a case study to elucidate potential
drivers of crane fly diversity and understand the
mode of speciation between species (sympatric vs.
allopatry).
OBJECTIVES:

Two species of particular interest (E. tepida
and E. burdicki) have been under-sampled in
western Canada. The objective of this research is
to determine if the predicted range distribution
models for these two species is correct or simply an
artifact of under-sampling in Canada. Additionally
sampling will provide additional populations
for morphological investigations of differences
between populations collected in the Western
United States.
METHODS:

Adult crane flies of the genus Euphylidorea
(Diptera: Limoniidae) were collected from swamps
and marsh types of habitat using hand collection
methods (i.e. aerial netting).

PARTNERS & FUNDING:

Iowa State University
RESULTS:

From this study and other museum records, it can
be concluded that the predicted range distribution
model is not an artifact of under-sampling, but
rather represents an area of allopatry for these
two species. Although the sampling conducted in
British Columbia during 2008 is relatively sparse,
this conclusion is supported from the models and
known records from museum specimens.
From these and other specimens, new procedures
have opened the door to define species. Four
criteria and a variety of multivariate methods
were used to delimit species of Neophylidorea (a
newly formed genus). Based on the criteria used,
including morphology, geometric morphometrics,
molecular sequences and ecological niche
divergence, the four morphospecies built from
the preliminary revision represent distinct,
independently evolving lineages.
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Yellow-bodied male cranefly, 1 cm
wing length and 1 cm body length.
JESSICA PETERSON

Yellow-bodied female cranefly (tip of
abdomen is pointed vs. rounded, as
observed in males). Wing length is ~ 1
cm, and 1 cm in body length. Legs are
yellow fading to brown/black on each
leg segment. JESSICA PETERSON

CONTACTS:

Yellow bodied
male cranefly,
note the black
ring around
the end of the
abdomen, and
the wings with
the stigma
spot. JESSICA
PETERSON

Jessica Petersen
Iowa State University
Department of Entomology
432 Science II
Ames IA 50011
Phone: (515) 294-4017 or
Phone: (319) 331-9339
jdd@iastate.edu
Dr. Greg Courtney
Supervisor
Iowa State University
Department of Entomology
432 Science II
Ames IA 50011
Phone: (515) 294-4017 or
Phone: (319) 331-9339
gwcourt@iastate.edu
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SURVEYS FOR THE MAGNUM MANTLESLUG (MAGNIPELTA MYCOPHAGA)
IN MOUNT REVELSTOKE NATIONAL PARK

RATIONALE:

The Magnum Mantleslug is a large Arionid slug
patchily distributed in sub-alpine habitats from
southeastern British Coumbia to Montana, Idaho
and northeastern Washington State. It is currently
blue-listed in British Columbia and has been found
at only six (6) sites in the province prior to this
study. This study is part of a larger set of surveys
conducted during 2010 in B.C. in support of the
preparation of a COSEWIC status report for the
species. The species will be assessed by COSEWIC
in 2012, after which the report will be finalized and
will be available.
OBJECTIVES:

1. Conduct surveys for the Magnum Mantleslug
in south-eastern BC and prepare a COSEWIC
status report for the species in Canada;
2. Verify the occurrence of the species at historic
observation sites;
3. Record all gastropods observed and incidental
sightings of amphibians.
METHODS:

• Two sites were surveyed in Mount Revelstoke
National Park on September 7, 2010 (at 1654
and 1403 m asl) using time-constrained
searches of natural cover objects. Surveys were
conducted by two (2) persons experienced in
the identification of terrestrial gastropods (L.
Sopuck and K. Ovaska).
• On the same day, a road survey was conducted
along the Meadows in the Sky Parkway after
dark by driving very slowly and using fog lights
to illuminate the road surface. Survey conditions
were excellent including a wet road surface,
light rain, and a temperature of 11 C°. Elevation
ranged from about 600 to 1500 m asl.

• Specimens were not collected, but voucher
photographs were taken where necessary. The
habitat of the species was not disturbed during
the searches.
YEARS OF DATA COLLECTION

2010
PARTNERS & FUNDING:

Funding for this study was provided by
Environment Canada (COSEWIC).
RESULTS:

One individual of the Magnum Mantleslug was
found at 1403 m asl (ICH zone) in an old-growth
stand of subalpine-fir, Engelmann spruce, western
red cedar, and Douglas-fir with a relatively dense
shrub layer.The animal was inactive and located
under an old 10 cm diameter fallen branch.
The litter layer was thin and compact. No other
gastropods were found during searches of the
forest floor at the two high elevation (1654 and
1403 m asl) sites searched.
During the road survey along the Meadows in the
Sky Parkway, three (3) Pale Jumping-slugs (Bluelisted), 12 Pacific Banana slugs, one (1) Reticulate
Taildropper Slug, and two introduced slugs
(Chocolate Arion and Giant Garden Slug) were
found at elevations between 1145 and 755 m asl.
The observation of the Pacific Banana slug is
unusual, as to our knowledge there are no previous
observations of this primarily coastal species from
the Kootenays.
Incidental observations of amphibians during
the road survey included three (3) Western
Toads (Special Concern) and 45 Coeur d’Alene
Salamanders (Special Concern). The salamanders
were on the road by a small waterfall and seepage
areas.
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Magnipelta mycophaga (Magnum Mantleslug): a slug found in the
Kootenays and adjacent areas in SE B.C.; when disturbed, this slug
spreads its huge mantle in wing-like fashion. NATURALMISTIC
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CONTACTS:
Kristiina Ovaska
Biolinx Environmental
Research Ltd
1759 Colburne Place
Sidney BC V8L 5A2
Phone: (250) 655-4602
biolinx@shaw.ca
Lennart Sopuck
Biolinx Environmental
Research Ltd
1759 Colburne Place
Sidney BC V8L 5A2
Phone: (250) 655-4602
biolinx@shaw.ca
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THE CERAMBYCIDAE (LONG-HORNED WOOD BORERS) OF CANADA
AND ALASKA

RATIONALE:

The family Cerambycidae includes beetle species
that occur in many different habitats. Some
wood-boring species are responsible for direct
tree mortality, but more commonly are secondary
colonizers of weakened trees (for example, after
attack from mountain pine beetle). Many other
species are benign, and live in vascular plant stems,
grass roots and other types of vegetation. The book
that is being prepared from this research will be
a field guide to allow experts and lay-people the
ability to identify specimens, to determine whether
the specimen is a pest, insect or potentially
introduced species, and to take appropriate action.
The book will also provide useful information for
biodiversity management across Canada.
OBJECTIVES:

2. Sweep netting: using a net, sweep vegetation for
any adults in flowers etc.
3. Beating: using a stick to tap the vegetation and
cause beetles to fall onto a sheet
4. Light trapping: at night, use light traps or a
Mercury vapour bulb to attract adult beetles.
5. Lindgren funnels: use rotten fruit to attract
adults to the sugar of the fermenting fruit, were
they can be collected.
YEARS OF DATA COLLECTION

2008-2011
PARTNERS & FUNDING:

Natural Resources Canada: Canadian Forest
Service, Agriculture and Agri-Food Canada,
University of Cape Breton, University of Alberta

1. Description of new species
2. Re-evaluation of current nomenclature and
taxonomy
3. Extent of distribution of known species in
Canada
4. Natural history of the species
5. List of host plants
METHODS:

Adult Cerambycidae were collected for databasing
and photographic purposes, and all major insect
collections across Canada were inventoried and
their records databased, including location,
relevant host information, and habitat association.
Five collection methods were used:
1. Collection by hand: ‘pick-it-up’ and place into
appropriate storage device.

RESULTS:

Currently, there are a total of 75,839 databased
Cerambycidae records for all of Canada
representing approximately 103,600 identified
specimens, from the major insect collections
across Canada and a few selected western United
States collections. The identification keys to most
groups are finished, as well as most of the insect
photography, a publication date of 2014-15 is
expected. To date there are three primary scientific
papers published that are a direct result of this
project (see Publications).
There are a total of 21 species (131 specimens)
recorded from Mount Revelstoke National Park
and a total of 15 species (29 specimens) recorded
from Glacier National Park in the database.
The most common species collected were (in
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descending order of abundance): Gnathacmaeops
pratensis (Laicharting) [Lepturinae],
Monochamus scutellatus (Say) [Lamiinae], and
Xestoleptura tibialis (LeConte) [Lepturinae].
Based on the species list, most of these species
were probably collected while feeding on pollen
from white flowers such as Spiraea, Heracleum,
Achillea, Rubus, Amelanchier or Holodiscus, or
were reared from their host plants.
Publications
Bousquet, Y. 2007. Nomenclatural and
bibliographic notes on Cerambycidae (Coleoptera).
Coleopterists Bulletin 61(4): 616-631.
Bousquet, Y.; Heffern, D.J.; Bouchard, P.; Nearns,
E.H. 2009. Catalogue of family-group names in
Cerambycidae (Coleoptera). Zootaxa 2321: 1-80.
Hammond, H.E.J., Williams, D.J. 2011. A revision
of the genus Callimoxys Kraatz (Coleoptera:
Cerambycidae) in America North of Mexico and
Review of world species. Coleopterists Bulletin
65(3): 246-289
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Monochamus scutellatus (Say)

Xestoleptura tibialis (LeConte)

Gnathacmaeops pratensis (Laicharting)

5 mm
5 mm

5 mm

Three common species of long-horned wood
borer beetles found in Mount Revelstoke
and Glacier National Park, from left to right:
Gnathacmaeops pratensis, Monochamus
scutellatus, and Xestoleptura tibialis. KLAUS BOLTE

CONTACT:
James Hammond
Natural Resources Canada:
Canadian Forest Service
Northern Forestry Centre
5320 - 122 Street
Edmonton AB T6H 3S5
Phone: (780) 435-7266
jhammond@nrcan.gc.ca
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A TAXONOMIC REVISION OF THE GENUS OPHION (HYMENOPTERA:
ICHNEUMONIDAE) IN CANADA

RATIONALE:

RESULTS:

Ophion are large nocturnal parasitoid wasps.
This research falls within Canada’s National
Parks priority to inventory little-known species,
such as terrestrial invertebrates. Not only are
terrestrial invertebrates relatively under-studied
as a whole, but the group being studied here is
little-known even among entomologists. This
project therefore has great potential to enhance our
knowledge of species found within the parks. This
basic inventory and taxonomic work is essential
to augment our knowledge of species natural
history, and to provide a foundation for long-term
monitoring of population and distribution changes.

Traps were set at four (4) sites in Glacier National
Park(July 8, 2010), and one (1)site in Revelstoke
National Park (July 25, 2010). A total of 11
specimens of Ophion were collected. Based on
morphology and DNA sequencing, it is estimated
that a minimum of four (4) ‘new’ species were
collected, all of which were previously undescribed.
The taxonomic study of this group is on-going and
will result in several new species descriptions.

OBJECTIVES:

The objective of this project is to delimit and
describe the species of Ophion in Canada, with an
emphasis on western Canada.
METHODS:

Light trapping for Ophion will be carried out
through the use of ultraviolet (UV) light traps.
Battery-powered UV light traps are set up in a
particular site/habitat for the night, and removed
the following morning. Lights samples a relatively
small area (10-15m radius) and are operated over
a short period, so do no adversely affect insect
populations.
YEARS OF DATA COLLECTION

2010-2011 (in Glacier/Revelstoke); 2006-2012
(overall research project)
PARTNERS & FUNDING:

University of Alberta, NSERC, Alberta InnovatesTechnology Futures, Alberta Conservation
Association

An example of the ultraviolet
light trap used to catch
Ophion specimens; a tri-fold
light over a five (5) gallon
bucket. JASON DOMBROSKIE
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An example of the
genus Ophion, a
large nocturnal
parasitoid wasp.
HEATHER BIRD

CONTACT:
Marla Schwarzfeld
CW 405 Biological
Sciences Building
University of Alberta
Edmonton AB T6G 2E9
Phone: (780) 492-3080
schwarzf@ualberta.ca
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Flora- Terrestrial

PROXY MASS BALANCE TRENDS IN GLACIER NATIONAL PARK, BRITISH
COLUMBIA USING TREE RINGS, WOOD DENSITY AND FIBER PROPERTIES

RATIONALE:

OBJECTIVES:

The dynamics of glaciers located in Glacier National
Park, British Columbia, have attracted attention
since the end of the 19th Century. Pioneering
measurements established that both the Asulkan
and Illecillewaet glaciers initiated a sustained
interval of ice front retreat at the beginning of the
20th Century. Subsequent observations document
the persistence of this behaviour throughout most of
the 20th Century. Accelerated glacier mass wasting
throughout this region in the last two decades is
presumed to be a glaciological response to increased
temperatures and decreased snowfall totals.

1. To develop an annually-resolved proxy mass
balance record describing glaciological changes
in Glacier and Mount Revelstoke National Parks;

The current and historical mass balance regime of
glaciers in Glacier National Park is largely unknown.
Although mass balance measurements were initiated
in 1965 at Woolsey Glacier in nearby Mount
Revelstoke National Park during the International
Hydrological Decade (IHD), monitoring ceased
in 1975. Starting in 2009, mass balance studies
commenced on the Illecillewaet Glacier in Glacier
National Park.
The findings of this research could be used to predict
the future behaviour of glaciers in this region by
incorporating the predicted changes to climate
forecasted by Global Climate Change models. It is
expected that the research will provide information
fundamental to furthering our knowledge about tree
growth and glacial activity associated with climate
changes.
Changes in glacial mass-balance, changes in tree
range and species diversity are all possible outcomes
of changes in climate. This research can provide
information about how parks can be managed to
anticipate and mitigate these changes.

2. Reconstruct the long-term mass balance
histories of glaciers within Glacier and Mount
Revelstoke National Parks;
3. To use the climate-driven radial growth response
of selectively sampled tree species to represent
the long-term glaciological response to changing
Little Ice Age climates; and
4. To create a multi-proxy model records using
tree ring, wood density, and fibre proxies to
represent long-term changes in the climate-mass
balance relationship.
METHODS:

Three increment cores were collected from
approximately 60 trees from three (3) sites in
Glacier and Mount Revelstoke National Parks.
These samples were analyzed using standard
dendrochronological methods, densitometry, and
SilviScan technology. These dendroclimatological
records were compared to local and regional
historically-recorded glacier mass balance histories
and the inherent relationships modeled. Next, a
proxy mass balance history of glacier mass balance
extending over the duration of the tree ring record
was developed. This record was examined to make
inferences about the relative impact of extraregional atmospheric and oceanic climate forcing
mechanisms on the advance and retreat of glaciers
within the Columbia Mountains.
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The additional years of proxy data gained from
this study allow an investigation into past
glacial movement. This may aid researchers in
explanations for present mass balance activity,
and also provide information for those who are
trying to model future glacial advance and retreat.
Determination of causal factors involved in these
glacial movements is essential to developing
confidence in predictions.

YEARS OF DATA COLLECTION

2008
PARTNERS & FUNDING:

University of Victoria, Friends of Mount Revelstoke
and Glacier National Park, NSERC, CFAS,
Paprican, CSIRO
RESULTS:

Maximum cell wall thickness was used to
reconstruct August precipitation and used together
with ring width to reconstruct net balance.
Maximum density and ring width were used in
combination to reconstruct maximum summer
temperature and summer balance, and ring width
was used to reconstruct February snowpack and
winter balance. The use of multiple wood variables
in the reconstruction of climate and mass balance
for this region has increased the reliability of the
models. The reconstructions provide insight into
the changes that climate has undergone in the
last 250 years, and provides a representation of
how glaciers may be behaving in this relatively
unstudied region.
Reconstructed mass balance indicates a general
decrease in net balance over the proxy record,
which is influenced significantly by a substantial
decrease in winter balance and a slight overall
decrease in summer balance, despite an increase
in summer balance in recent years. These changes
are consistent with other regional mass balance
reconstructions for Southern BC and Alberta,
and with the historical records gathered through
archived photography for the Columbia Mountains.
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Cumulative values for the predicted net, summer,
and winter mass balance reconstructions for glaciers
within the Columbia Mountains over a 250 year time
period. Values are standardized. LISA WOOD

3
Standardized Values

The reconstructions developed in this study
indicate that the glaciers in the Columbia
Mountains are more affected by winter climates
and snowpack levels than by summer climates.
Winter precipitation and snowpack have decreased
in recent years possibly as a result of generally
increasing winter temperatures while summer
temperatures have been decreasing. The ablation
and accumulation trends associated with this
region, as represented by a principle component
of mass balance measurements, are positively
correlated to maximum summer temperatures and
total winter precipitation.
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Illecillewaet Glacier, apart
from the values shown from
CONTACT:
1972-1984, which represent
an advance. LISA WOOD

Lisa Wood
7735 Moncton Crescent
Prince George BC
V2N 3M4
ljwood@uvic.ca
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SUCCESSIONAL PATTERNS IN THE INTERIOR CEDAR HEMLOCK FORESTS

RATIONALE:

The Interior Cedar Hemlock (ICH) forest in and
around Revelstoke, B.C. has a large proportion
of old growth forest of western hemlock, western
red cedar and Douglas-fir. fires and their effects
are poorly understood in the ICH. From fire
hazard patterns to fire history, and these require
further investigation. In particular, it is important
to understand how the ICH forest responds to
changing frequencies of disturbances from clearcut
logging and fire and whether or not this change in
disturbance type is changing the forest, particularly
with respect to successional patterns, diversity and
fire hazard.
OBJECTIVES:

To improve the understanding and management of
fire hazard in and around Revelstoke and Glacier
National Parks in B.C. by:
1. Testing whether disturbance type influences
species composition, species richness and forest
structural characteristics in early successional
ICH forests;
2. Predicting the type of forest that will result after
40 years of succession depending on disturbance
type;
3. Providing a better understanding, for forest
management purposes, of early successional
patterns in the ICH following logging and fire.
METHODS:

Stands of different aged ICH forests around
Glacier and Mt. Revelstoke parks were randomly

selected for study. The surface and crown fuels
in each study stand were assessed and crown
structural characteristics were quantified.
Early successional ICH wildfire and clearcut stands
(from 0 to 40 years since disturbance) were also
selected to analyze and compare structural and
compositional elements:
• Overstory trees, snags and coarse woody debris
were assessed.
• Understory vegetation percent cover (bryophyte,
herb, shrub and tree layers), species richness,
composition and diversity were also assessed.
This knowledge was then used to evaluate fuel and
forest management within the region.
YEARS OF DATA COLLECTION

2007
PARTNERS & FUNDING:

Parks Canada, MITACS B.C. Industrial Internship
Program
RESULTS:

The trends in structural legacies (especially snag
and coarse woody debris dynamics) varied greatly
between wildfire and clearcut sites. Compared to
burned sites, clearcut sites exhibited patterns of
accelerated succession in several characteristics
(overstory tree regeneration, vegetation cover
(see figure ) and understory species richness)
due to planting treatments and pre-disturbance
relicts. Understory species composition also
varied between disturbances, with clearcut sites
containing more shade-tolerant survivors initially.
Both disturbance types had similar levels of
floristic diversity during early succession. These
results suggest that clearcut harvesting may not
emulate stand-replacing fires in terms of impacts
on early ICH succession. However, it is unclear if
these early successional differences will continue in
later succession.

Four year old wildfire site
near Carnes Creek north of
Revelstoke, B.C. BRITT CORRIVEAU
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CONTACTS:

Detail of typical ground vegetation found in vegetation surveys.
BRITT CORRIVEAU

Britt (Corriveau) Dupuis
Department of Forest
Sciences
University of British
Columbia
Vancouver BC V6T 1Z4
Phone: (250) 822-3729
Fax: (250) 837-7536
brittmdupuis@gmail.com
Dr. Michael Feller
Supervisor
Department of Forest
Sciences
University of British
Columbia
Vancouver BC V6T 1Z4
Phone: (250) 822-3729
Fax: (250) 837-7536
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REPEAT PHOTOGRAPHY OF RHIZOCARPON GEOGRAPHICUM LICHEN
THALLI AT THE ILLECILLEWAET GLACIER

RATIONALE:

This species of lichen may be the oldest living
organism in the park. Lichens are also
the dominant organism in the alpine portion of
this park. This research provides insight into the
mortality, recruitment, health, ecology, lifespan of
crustose lichens and provides a way to monitor and
understand alpine environmental change.
OBJECTIVES:

Continue long term monitoring of a lichen
community, begun in 1996.
METHODS:

Repeat macrophotography and digital
photogrammetric measurement of recruitment,
growth and mortality in 100-200 lichen thalli on an
ongoing (semi-annual) basis.
YEARS OF DATA COLLECTION

1996-2012
PARTNERS & FUNDING:

Brock University, Parks Canada
RESULTS:

A photographic time series has been developed
from repeated photographs of marked lichens on a
lateral moraine of the Illecillewaet Glacier. Initially,
digital calipers were used to measure the radial
growth of these thalli with reference to painted
marks on the surrounding rock. While most of the
marked lichens grow on the rough and irregular
surfaces of quartzite boulders, several hundred
very small thalli have become established on flat
rock faces. Of these tiny thalli, 115 had distinct
thallus borders and grew in isolation without
overgrowing cracks or micro-bumps on the rocks.
Accordingly repeated macro-photographs dating
from 1996 to 2010 were cropped and orthorectified
so as to permit accurate and precise measurement

of change in these lichens. In total, 25 lichen
colonized polygonal plots were delimited with
areas of 189 to 1,533 mm2 and covering 1.48 m2.
Lichen sizes and growth rates were analyzed using
Adobe® Photoshop® CS3 Extended software.
Accurate and precise measures of change in the
area, perimeter and diameter of Rhizocarpon
thalli were generated for one (1), three (3) and
seven (7) year intervals (1996- 03, 2003-06,
2006-07). Systematic measurements at a fixed
grid of eight diameters per thallus showed a rapid
and highly variable diametric growth phase in the
smallest thalli (< 5 mm2) and slower diametric
growth (< 0.01 mm2 yr-1) in larger thalli (5-500
mm2). When standardized to an annual rate, the
areal growth trend was similar, regardless of the
number of years studied. This suggests that the
areal and diametric growth of small and midsized Rhizocarpon thalli may be insensitive to
annual climatic variation and can be accurately
characterized by repeat measurements done over
months not decades. Unlike diametric growth
rate, a change in thallus area and perimeter
provides a biologically meaningful and statistically
robust measure of growth in Rhizocarpon thalli.
Our mean measurement accuracy was 99 %.
Measurement precision (reproducibility) was
> 95 % (p > 0.05) for thallus area and > 96 %
for thallus perimeter. This photogrammetric
technique is tedious, but on flat rocks it can
resolve and accurately measure change in thallus
morphology at the sub-millimeter scale and it can
used with recent and/or historical images.
Anecdotal remarks and lichenometric studies
have led many to believe that Rhizocarpon thalli
can live for centuries or millennia. However, the
15 year photographic sequence at the Illecillewaet
site shows that most of the marked mid-sized
Rhizocarpon thalli at the site have recently died
due to no obvious external cause (e.g., change
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in microclimate, parasitism). Since no published
literature documents “normal” mortality-natality in
a crustose lichen community, it is unclear whether
this dieoff is “normal” or is an aberration. If it is
normal, it would seem that Rhizocarpon thalli
have a lifespan that is best measured in years not
centuries.

Theses:
Henry, N.M. (2011) Measurement of growth in
the lichen Rhizocarpon geographicum using a
new photographic technique. M.Sc. thesis, Dept.
of Biological Sciences, Brock University, St.
Catharines, Ontario, 102p.
Publications:
McCarthy, D. P. (2003) Estimating lichenometric
ages by direct and indirect measurement of radial
growth: a case study of Rhizocarpon agg. at the
Illecillewaet Glacier, British Columbia. Arctic,
Antarctic, and Alpine Research. 35: 203-213.

If graduate students can be recruited, image
analysis will be used to explore the 15 year
long photographic time series and quantify the
natality, mortality and shape changes that occur
as Rhizocarpon thalli develop and age. The
lichen monitoring program at the Illecillewaet
Glacier provides a rare glimpse into how lichen
communities grow and change. While a few
marked lichen studies are ongoing in circumpolar
countries, the photographic resolution, the 15 years
of semi-annual macro-photographs of marked
lichens at this site and the novel and verifiably
accurate way these thalli are being measured make
this work globally and scientifically unique.

A

B

Repeat photographs and
calllipers are used to measure
distances between control
points.
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McCarthy, D. P. and Henry, N.M in press.
Measurement of growth in the lichen Rhizocarpon
geographicum using a new photographic technique.
The Lichenologist. Manuscript accepted February
2012.

C

Photographs are scaled,
distortion is corrected and
images are superimposed.

Thallus outlines are traced
using Adobe® Photoshop®
pen tool.

2007
2007

2007

2006

1996

2006

2006

1996

1996

CONTACT:
Image “A” depicts three (3) repeat photographs from 1996 to 2007, calipers were
used to measure distances between control points; Image “B” depicts how images
are scaled, and distortion is corrected and images are superimposed on each other;
Image “C” indicates how thallus outlines are traced using the Adobe® Photoshop®
pen tool. D.P. MCCARTHY, BROCK UNIVERSITY, 2010

Daniel McCarthy
Department of Earth
Sciences
Brock University
St. Catharines ON
L2S 3A1
Phone: (905) 688-5550
Fax: (905) 682-9020
dmccarthy2@brocku.ca
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CRUSTOSE LICHEN BIODIVERSIT

RATIONALE:

YEARS OF DATA COLLECTION

The discovery of many new species to science in
the interior rainforests of the MRGNPs ecosystem
(i.e. including the parks and adjacent provincial
land) along with an exceptionally large number
of epiphytic lichen species now documented here
makes this area of lichen biodiversity globally
significant.

2006 & 2009

Completing the taxonomic identification of the
new species in this ecosystem is an urgent priority
that will improve the ability to protect biodiversity.
This work will also facilitate efforts to ensure that
species at risk recovery efforts are informed by
knowledge of all the species at risk in the area
so that recovery efforts for one species do not
inadvertently endanger others.
OBJECTIVES:

Complete taxonomic identification of new species
and provide updated list to Parks Canada (PC) and
British Columbia Conservation Data Centers.
METHODS:

One (1) ha plots were intensively surveyed for 3-5
hours, until no new species are found. If required,
small samples were removed for later taxonomic
analysis.
Voucher specimens were submitted to UBC
herbarium.

PARTNERS & FUNDING:

University of British Columbia, Parks Canada
RESULTS:

The 2006 study identified and named 423
lichen species, while the 2009 study found ~100
additional species within Mount Revelstoke and
Glacier National Park and the surrounding North
Columbia Mountains ecosystem. Some of these
are new to science. One manuscript has recently
been submitted for submission and another is at an
advanced state of preparation.
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Habit of
Arthonia
piceicola
(holotype) on
Picea bark.
TIM WHEELER

Habit of Arthonia vivida (Björk 13020).
Scale bar = 1 mm. TIM WHEELER

CONTACTS:
Trevor Goward
University of British
Columbia Herbarium
Enlichened Consulting,
Edgewood Blue
5369 Clearwater Valley Rd.
Upper Clearwater BC
V0E 1N1
Phone: (250) 674-2553
Fax: (250) 674-2555
trevor.goward@botany.
ubc.ca
Curtis Björk
University of British
Columbia Herbarium
Enlichened Consulting,
Edgewood Blue
5369 Clearwater Valley Rd.
Upper Clearwater BC
V0E 1N1
Phone: (250) 674-2553
Fax: (250) 674-2555
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SPECIATION AND ECOLOGICAL ADAPTATION IN FIREWEED

RATIONALE:

The proposed research will explore environmental
and genetic factors influencing the magnitude and
coexistence of biological diversity in the Parks.
This research focuses in genome duplication, an
important mechanism by which diversity may be
elevated, using fireweed as an example of evolution
and speciation in action.
This research will:
• Survey the biology and distribution of different
forms or races within an important subalpine
species;
• Examine the ecology and behaviour of a new
genetic form of this species;
• Provide important baseline data for
understanding the effects of climate change on
fireweed.
OBJECTIVES:

The overall goal is to census the genetic and
genomic variability of fireweed in the Canadian
Rocky Mountains. Because this part of the
geographic range of fireweed is variable with
respect to genes and ploidy level, the tissue will be
used to:
1. Determine the role of unreduced gamete
production in plant speciation;

Photo of a field of fireweed. PARKS CANADA

2. Test for ecological adaptations and determine
what limits geographic range;
3. Quantify the mating patterns and genetic
interactions between diploid, triploid and
tetraploid forms; and
4. Quantify the selective forces and selective agents
causing diploid and tetraploid forms to diverge.
All of these objectives are part of research program
to explore the population processes driving
speciation via genome duplication.
METHODS:

Seeds and leaf tissue were collect seed and leaf
tissue from 30 populations of Fireweed in the
Rocky Mountains. Tissue will be collected from
fifty systematically selected plants within each
population. Up to three fruits and three leaves will
be collected from each plant.
YEARS OF DATA COLLECTION

2010
PARTNERS & FUNDING:

University of Guelph, Parks Canada
RESULTS:

Results unknown.
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Close-up shot
of petals of a
fireweed flower.
PARKS CANADA

CONTACT:
Brian Husband
Department of Integrative
Biology
University of Guelph
50 Stone Rd.
East Guelph ON N1G 2W1
Phone: (519) 824-4120
Fax: (519) 767-1656
bhusband@uoguelph.ca
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Flora - Aquatic

ASSESSING THE DISTRIBUTION AND ABUNDANCE OF DIDYMOSPHENIA
GEMINATA THROUGHOUT THE MOUNTAIN PARKS AND ITS CORRELATION TO
ENVIRONMENTAL STREAM CONDITIONS AND ANTHROPOGENIC USE

RATIONALE:

OBJECTIVES:

A microscopic alga has recently emerged as a threat
to Alberta and BC’s river systems. This single-celled
diatom, Didymosphenia geminata (‘Didymo’) exists
in many streams but recently blooms have become
more common, and have reached nuisance levels.
Didymo blooms are predicted to have effects on the
abundance and diversity of macroinvertebrates and
fish within streams and rivers. Why these blooms
occur remains unknown.

1. Assess the distribution and abundance of
Didymo in the mountain parks (cells and bloom
events);

Didymo is difficult to control as it thrives in very
different environments from typical noxious
algae. ‘Typical’ algal nuisance blooms occur where
anthropogenic disturbances cause a considerable
amount of eutrophication. In contrast, Didymo
tends to bloom in nutrient poor waters, in areas
with very limited ecological disturbance, or even in
areas that were once considered pristine, such as
the Mountain National Parks.
Didymo is an emerging concern in the mountain
parks. We want to better understand this potential
threat and determine if long-term monitoring or
management actions are necessary.
A large Didymo bloom (otherwise known as“rock snot”)
at Louise Creek, Lake Louise National Park. LISA DUKE

2. Determine what stream and environmental
attributes are associated with blooms;
3. Determine which, if any, anthropogenic
activities are related to Didymo blooms;
4. Determine if long-term monitoring for Didymo
is necessary in the mountain parks; and
5. If so, develop a monitoring protocol.
METHODS:

Each mountain park (Banff, Kootenay/Yoho/Lake
Louise, Glacier/Revelstoke, Jasper and Waterton)
sampled from between eight (8)-20 sites in
August/September 2009.
At each site:
1. Stream attributes were measured (elevation,
stream order, wetted width, bankful width,
stream slope, substratum composition, stream
flow);
2. Water quality parameters were measured in-situ
(temp, pH, DO, conductivity, turbidity);
3. Water samples were collected to be analyzed
by the Environment Canada lab (total N, TDN,
nitrates, nitrites, total P, TSS);
4. Four scrapings using a template were taken
from three (3) representative stones (1-benthic
chlorophyll a; 2-algal taxonomy; 3-genetics;
4-stable isotopes). All scrapings were analyzed at
the University of Calgary laboratories;
5. Information regarding the type of anthropogenic
use and proximity to roads were collected from
head Parks staff in each individual Park.
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YEARS OF DATA COLLECTION

PARTNERS & FUNDING:

Parks Canada and University of Calgary
RESULTS:

Overall Didymo seems to have a strong foothold
in the parks. Of the 76 sites sampled Didymo
presence was confirmed in 67. Not every site
with Didymo cells had blooms, of those 67 sites
with Didymo cells only 23 were observed to have
Didymo blooms (see map). Human mediated
transport does not seem to be the cause for Didymo
spread throughout the park, there are blooms, cells
and no blooms observed at locations were human
use is high as well as where it is low and all levels in
between (see bar graph).
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Bar graph depicting area use of each site sampled.
An area use of 1 is a very remote rarely used site
(~1-2 visitors a year) and an area use of 5 would be
thousands of visitors a year. Bars are proportion of
sites sampled at each area use, bars with checkered
boxes are sites where blooms were observed, solid
black bars are areas where there were Didymo cells
observed but no blooms and bars with black line
are sites where there we no confirmed sightings of
Didymo. LISA DUKE

There are some environmental variables that may
be driving the patterns of blooming at sites, but
they do not tell us how the cells came to be there
in the first place. There is a significant negative
relationship between total phosphorus and Didymo
cells (F2,26=21.41, p=0.036), with more cells at
lower nutrient levels. Didymo cell abundance is
not related to water temperature but its biomass
increases with temperature (F3,61=17.03,
p=3.781x10-8) up to a maximal threshold of 14
C(see bar graph). There was no relationship in this
case with water velocity although stability of flow
was not measured and may have been important
for Didymo growth.
Therefore we suspect that Didymo presence is
not due to human transport and environment
plays a large role in the success of the species. It
can be said that the cause of Didymo blooms does
not seem to be one condition, but an interaction
of multiple conditions that create a perfect
environment for Didymo to thrive. Although we
have started to determine what those are, there is a
lot more to be discovered. A more detailed spatial
analysis is in process to determine the relationship
between Didymo blooms environmental conditions
and its position within the Mountain Parks
landscape.

CONTACTS:
Dr. Leland Jackson
2500 University Dr. NW
Calgary AB T2N 1N4
ljackson@ucalgary.ca
Lisa Duke
2500 University Dr. NW
Calgary AB T2N 1N4
dukelm@ucalgary.ca
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Abiotic

BRITISH COLUMBIA PROVINCIAL AIR NETWORK MONITORING; REVELSTOKE
REGION

RATIONALE:

PARTNERS & FUNDING:

Revelstoke has been identified as a “hot spot”
for air monitoring by the Provincial Air Network
because of ongoing concerns with airborne
particulate matter in the community. Continued
monitoring is anticipated until air quality
improves.

B.C. Ministry of Environment

OBJECTIVES:

The objectives of this monitoring are to track
compliance with Canada-wide Standards (CWS)
and track progress towards National Ambient Air
Quality Objectives (NAAQO) in key pollutants, as
well as contribute to publicly accessible reporting,
trend assessment, and airshed management and
planning.
Other monitoring objectives important to the
provincial network are to support air quality
management plans (AQMPs); assess population
exposure to pollutants; assess pollutant transport;
assess environmental impact; monitor specific
emissions sources; monitor background
conditions; and evaluate models.
METHODS:

Data Loggers, sensors and air samplers are in
position on the roof of Mt. Begbie School and the
City of Revelstoke fire hall.
YEARS OF DATA COLLECTION

2007-2012

RESULTS:

Information collected at the Mt. Begbie station can
be accessed through:
http://www.bcairquality.ca/index.html or
see the BC State of the Air report of 2012 at
http://www.bc.lung.ca/airquality/documents/
StateOfTheAir2012-Web.pdf
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CONTACT:
Dr. Menn Biagtan
biagtan@bc.lung.ca
or call
Phone: (604) 731-5864
Phone: 1-800-665-LUNG
(outside the Lower
Mainland)
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ATMOSPHERIC DEPOSITION OF SULPHATE AND NITROGEN IN THE ALPINE
OF THE CANADIAN SOUTHERN ROCKY MOUNTAINS

RATIONALE:

The project aim is to determine the magnitude
of nitrogen (N) and sulphur (S) deposition in
glaciated alpine valleys in the Canadian Southern
Rocky Mountains and to investigate the influence
of local, regional, and distant anthropogenic
and natural emissions on S and N deposition.
Atmospheric deposition will be evaluated using
sampled precipitation accumulated as seasonal
snowpack and summer bulk precipitation.
Chemical and stable isotope analyses of these
samples form the basis for the interpretation of the
major S and N sources influencing deposition at
the study sites.
The project focuses on sampling seasonal
snowpack on glacier sites where a substantial
proportion of annual precipitation is preserved and
the snowpack contaminants are a good reflection
of atmospheric deposition. Augmentation with
summer precipitation provides a more complete
record of annual precipitation. The main field site
is the Haig Valley, in the Front Ranges of the Rocky
Mountains. The Roberson Valley, immediately to
the north has also been intensively sampled. Four
additional sites in the National Mountain Parks of
Yoho (Opabin Glacier), Jasper (Athabasca Glacier),
Banff (Wapta Icefield), and Glacier (Illecillewaet
Glacier) extend the geographic extent of the study.
OBJECTIVES:

1. Are the rates of deposition of sulphate
(SO42-) nitrate (NO3-) and ammonia (NH4-) at
high altitude sites in the Southern Canadian
Rockies comparable to published studies on
alpine sites in the USA and Europe where
atmospheric deposition has been shown to have
detrimental effects on ecosystem function due to
acid deposition and / or N saturation?
2. What are the main emission sources affecting
N and S deposition in the study region?

Technician conducting snowpit sampling.
VIVIAN WASUITA

3. How do SO42- NO3- and NH4+ deposition rates
vary on a seasonal basis, and what are the first
order controls on these deposition rates.
METHODS:

Field: Seasonal snow accumulation and summer
precipitation were sampled from sites along
elevational transects of the glaciated Haig and
Robertson Valleys, and four (4) sites in the
National Mountain Parks in the spring of 2009.
In 2010 additional snow samples were collected
from the Haig and Robertson valleys, as well as
summer bulk precipitation.
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Laboratory: Analyses include major cation and
anion concentrations, trace element deposition,
stable isotope composition of precipitation water
δ18O, and δ2H, the δ34SSO4 and δ18OSO4 of dissolved
sulphate, and δ15NNO3 and δ18ONO3, of dissolved
nitrate.
Data Analyses: The atmospheric flux of SO42NO3- and NH4- and the controls on deposition with
elevation, aspect, and season have been measured
in the Haig and Robertson Valleys. Consistency of
rates of atmospheric deposition across the region
will be evaluated by comparison with sampled sites
in the National Mountain Parks. Results from this
study will be compared with published studies of
atmospheric deposition at other alpine sites in
Canada, USA, and Europe.
The major biogeochemical sources of
atmospherically deposited SO42- NO3- and NH4+
will be investigated using the chemical and
stable isotope analyses of collected precipitation
in comparison to major regional and distant
potential sources. The dominant source areas
(local, regional, or distant) will be examined.
Potential emission sources will be considered
based on emission records from literature and
government records. S and N emission sources
along characteristic air mass trajectories associated
with synoptic weather affecting the sites will be
identified using the Google Earth NPRI data base.
Meteorological records from automatic weather
stations at the field sites, as well as archived
records from NCEP, NCAR, and Environment
Canada will be utilized.

Technician installing a rain catcher, Haig
glacier. VIVIAN WASUITA

the University of Calgary Isotope Science, Dr.
Kurt Kyser of the Queens Facility for Isotope
Research, and Dr. Meredith Hastings of Brown
University.
• The Biogeoscience Institute, of the University
of Calgary served as a base for field studies, and
the Calgary Institute for Olympic Development
shared their facilities in the Haig Valley.
RESULTS:

YEARS OF DATA COLLECTION

2009

Preliminary results have been presented at several
scientific conferences but have yet to be published.

PARTNERS & FUNDING:

• Collaborations for field logistics and sampling
included Dr. Shawn Marshall (llecillewaet and
Haig Glaciers); Dr, Masaki Hayashi (Opabin
Glacier); and Greg Horne, Jasper Park Warden
(Athabasca Glacier).
• Sample analyses and data interpretation are
in collaboration with Dr. Ann-Lise Norman,
Dr. Michael Wieser, and Dr, Bernard Mayer of

CONTACT:
Vivian Wasiuta
PhD Candidate
Department of Geography
Queen’s University
Kingston ON K7L 3N6
vivian.wasiuta@queensu.ca
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CHARACTERIZING THE GLACIER CONTRIBUTIONS TO THE HEADWATERS
OF THE COLUMBIA RIVER BASIN: FIELD STUDIES OF THE GLACIOMETEROLOGICAL REGIME OF THE ILLECILLEWAET GLACIER, BRITISH
COLUMBIA, CANADA

RATIONALE:

The Illecillewaet Glacier (5.9 km2) in Glacier
National Park is a headwaters catchment of the
Columbia river basin and a study site that is
representative of the Columbia Mountain glaciers.
Snow and ice cover within the catchment are
critical to the ecological integrity of the National
Park, as well as the hydrologic sensitivity of
the upper Columbia River to climate change.
Understanding the glacial contributions and
the glacier-climate regime in this region will
contribute to adaptation strategies and mitigation
of the potential impacts to water resources and
hydroelectric generation.
OBJECTIVES:

The underlying objectives for the project are:
1. To characterize the seasonal glaciometeorological variables and partition the snow,
ice-melt and rainfall contributions to the upper
Illecillewaet River.
2. To calibrate and test a melt model for snow
and ice that can be driven by readily available
inputs. The model is developed with data
collected during the ablation season from May to
September 2009.
3. To develop and apply a distributed melt model
to the entire glacier and the glaciated regions
of the Illecillewaet sub-basin to quantify the
season’s runoff contributions.

weather stations (temperature, relative humidity
and precipitation) installed from the terminus to
the névé.
• Conducted weekly snow and ice surveys to
capture the spatial and temporal variability of
the mass balance.
• Collected water samples from snow, ice, rain
and streamwater to identify their individual
isotope values, which helps support relative
contributions from each source.
• Developed and calibrated a point- snow and icemelt model based on data collected.
• Distributed the melt model to the Illecillewaet
glacier and glaciers in the Illecillewaet subbasin.
YEARS OF DATA COLLECTION

2009, 2010
PARTNERS & FUNDING:

• University of Calgary (Dr. Shawn Marshall)
• Western Canadian Cryospheric Network
(WC2N)
• National Science & Engineering Research
Council (NSERC)
• Parks Canada (Glacier National Park – Sarah
Boyle)

4. Establish a long-term mass balance monitoring
site in the Columbia Mountains.
METHODS:

• Collected meteorological data (temperature,
relative humidity, wind, radiation, precipitation
and snow depth) from a main weather station
on the Illecillewaet Glacier and twelve secondary

Field assistant Ian
Jackson adjusting
a secondary
weather station.
BARBARA READ

Base camp at 2450 m on
the Illecillewaet glacier.
JOCELYN HIROSE
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• Parks Canada (Sarah Boyle) and Natural
Resources Canada have collaborated to take on
the Illecillewaet Glacier on as a long-term mass
balance monitoring site. It has been monitored
since this field work (2009) to present (2012).

RESULTS:

• Mean, minimum and maximum temperature
at the glacier weather station was -12.7°C,
-2.6°C, and -15.4 °C respectively. Incoming and
outgoing radiation was used to determine the
surface albedo at the station. The albedo of the
glacier snow ranged from 0.58 to 0.90 and ice
averaged an albedo of 0.21.

• A point and distributed temperature-index
model was developed for both snow and ice
using temperature (or positive degree days),
potential radiation, estimated cloud cover and
winter snowpack. The model was calibrated and
validated by using unused data.

• The summary of the point and volumetric
balances for the winter, summer and year
(2008-09) are 1.47 ± 0.32, -2.08 ± 0.52, and
-0.65 ± 0.22 m w.e., and 8.76 x 106, -12.36
x 106 and -3.86 x 106 m3 (based on stake
measurements). The relationship between
elevation and snow accumulation on the
Illecillewaet Glacier is gradual, but the snowand ice-melt is strongly influenced by elevation
and temperature.

• Illecillewaet sub-basin glacier contributions
will be reported in the journal Atmosphere and
Ocean in late 2012.

0.9

0.8

• Two major glacier runoff events occurred in
the late summer when temperatures were
high, cloud cover was low, and glacier ice was
exposed.
• Water isotopes samples revealed that rain
(mean δ18O = -12.8‰) is enriched relative
to snow (mean δ18O = -19.5‰), ice (mean
δ18O = -18.5‰) and streamwater (mean δ18O
= -19.2‰ ). Ice is much more depleted than
rain, but slightly more enriched than snow and
streamwater. Snow samples had the largest
variability in values, especially throughout the
snowpack. Unfortunately, snow and ice values
were not distinguishable from each other as their
values overlap. Streamwater’s isotope values
increased throughout the season, indicating a
warming trend in the stream temperature. The
less input from snow and ice, the more likely the
stream temperatures will increase in the latesummer.

0.7

Melt (mm w.e. d-1)

• Glacier runoff contributions were highest in late
summer, in August long-term storage water—
from ice and firn—contributed 51.5% of the
runoff from the glacier. The rest of the runoff
came from rain and snow.
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Jilian Day (May 1 - Sept. 14, 2009)

Modeled melt of the Illecillewaet Glacier from May 1
to Sept. 14, 2009. JOCELYN HIROSE

CONTACT:
Jocelyn M.R. Hirose
Department of Geography,
University of Calgary
2500 University Drive NW
Calgary AB T2N 1N4
Phone: (403) 679-8163
Jocelyn.hirose@ucalgary.ca
jhirose@gmail.com
www.ucalgary/ca/ccrg/
People/Marshall/Jocelyn
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THE MOUNTAIN LEGACY PROJECT -REPEAT PHOTOGRAPHY OF
MOUNTAIN PEAKS

RATIONALE:

This study will undertake a repeat photographic
survey of Wheeler’s 1901 phototopographic
survey of the Selkirks, as part of the Mountain
Legacy Project’s larger repeat photographic work
taking place throughout the mountain National
Parks. The project is central to the several Parks
Canada priorities, including monitoring ecological
integrity, providing key information for effective,
efficient and engaging ecological restoration,
demonstrating heritage values of national parks,
and communicating effectively to various publics.
OBJECTIVES:

During the course of the 2011 field work, three
phototopographic stations will be visited:
• Napoleon (Mt Cheops)
• Abbot Ridge
• Mt Sir Donald
Photographs will be repeated at each location and
associated metadata will be collected.
METHODS:

Survey stations were located on foot. Once
identified, a digital camera and tripod was used to

Cougar valley and Balu pass viewed from Cheops
in 1901. ARTHUR WHEELER

repeat the image. No significant modification
of natural or cultural features was undertaken,
even if they obstructed the repeat process.
YEARS OF DATA COLLECTION

2011
PARTNERS & FUNDING:

Pacific Institute for Climate Solutions, Alberta
Sustainable Resources Development, University
of Victoria, Library and Archives Canada, Parks
Canada
RESULTS:

All three of the intended locations were
successfully repeated during the 2011 visit
to Glacier National Park. Images from two
additional sites were also repeated: an image
by Notman showing the Illecillewaet glacier in
1887 and a 1902 image showing Mt Sir Donald
taken by the Detroit Photographic Co. All of
the photo pairs will be available online shortly
and can be requested by contacting the project
as indicated below. For more information visit:
www.mountainlegacy.ca

Cougar valley and Balu pass viewed from Cheops in
2011, repeated from 1901. MOUNTAIN LEGACY COLLECTION
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Summary of Results

Mountain Legacy Project (www.mountainlegacy.ca)
YEAR

SURVEYOR

STATION
Sir Donald from Mt. Abbot

LOCATION: Glacier National Park

HISTORICAL IMAGE ID
DPC1902_DPC-54068

YEAR: 2011

REPEAT IMAGE ID

1902

Detroit Photographic Co.

MLP2011_DPC-54068

1887

Notman, William M.

The Great Glacier, BC, 1887

NOT1887_V1707

MLP2011_V1707

1901

Wheeler, Arthur O.

Stn. 19 Mt. Sir Donald

WHE1901_192-W-01

MLP2011_192-W-01

1901

Wheeler, Arthur O.

Stn. 19 Mt. Sir Donald

WHE1901_193-W-01

MLP2011_193-W-01

1901

Wheeler, Arthur O.

Stn. 19 Mt. Sir Donald

WHE1901_194-W-01

MLP2011_194-W-01

1901

Wheeler, Arthur O.

Stn. 19 Mt. Sir Donald

WHE1901_195-W-01

MLP2011_195-W-01

1901

Wheeler, Arthur O.

Stn. 19 Mt. Sir Donald

WHE1901_196-W-01

MLP2011_196-W-01

1901

Wheeler, Arthur O.

Stn. 19 Mt. Sir Donald

WHE1901_197-W-01

MLP2011_197-W-01

1901

Wheeler, Arthur O.

Stn. 19 Mt. Sir Donald

WHE1901_201-W-01

MLP2011_201-W-01

1901

Wheeler, Arthur O.

Stn. 19 Mt. Sir Donald

WHE1901_202-W-01

MLP2011_202-W-01

1901

Wheeler, Arthur O.

Stn. 19 Mt. Sir Donald

WHE1901_203-W-01

MLP2011_203-W-01

1901

Wheeler, Arthur O.

Stn. 25 Napoleon *

WHE1901_286-W-01

MLP2011_286-W-01

1901

Wheeler, Arthur O.

Stn. 35 Cheops

WHE1901_364-W-01

MLP2011_364-W-01

1901

Wheeler, Arthur O.

Stn. 35 Cheops

WHE1901_365-W-01

MLP2011_365-W-01

1901

Wheeler, Arthur O.

Stn. 35 Cheops

WHE1901_366-W-01

MLP2011_366-W-01

1901

Wheeler, Arthur O.

Stn. 35 Cheops

WHE1901_367-W-01

MLP2011_367-W-01

1901

Wheeler, Arthur O.

Stn. 35 Cheops

WHE1901_369-W-01

MLP2011_369-W-01

1901

Wheeler, Arthur O.

Stn. 35 Cheops

WHE1901_370-W-01

MLP2011_370-W-01

1901

Wheeler, Arthur O.

Stn. 35 Cheops

WHE1901_371-W-01

MLP2011_371-W-01

1901

Wheeler, Arthur O.

Stn. 35 Cheops

WHE1901_383-W-01

MLP2011_383-W-01

1901

Wheeler, Arthur O.

Stn. 35 Cheops

WHE1901_384-W-01

MLP2011_384-W-01

1901

Wheeler, Arthur O.

Stn. 35 Cheops

WHE1901_385-W-01

MLP2011_385-W-01

1901

Wheeler, Arthur O.

Stn. 35 Cheops

WHE1901_386-W-01

MLP2011_386-W-01

1901

Wheeler, Arthur O.

Stn. 37 Abbot Ridge No. 1

WHE1901_395-W-01

MLP2011_395-W-01

1901

Wheeler, Arthur O.

Stn. 37 Abbot Ridge No. 2

WHE1901_396-W-01

MLP2011_396-W-01

1901

Wheeler, Arthur O.

Stn. 37 Abbot Ridge No. 3

WHE1901_397-W-01

MLP2011_397-W-01

1901

Wheeler, Arthur O.

Stn. 37 Abbot Ridge No. 4

WHE1901_398-W-01

MLP2011_398-W-01

1901

Wheeler, Arthur O.

Stn. 37 Abbot Ridge No. 5

WHE1901_399-W-01

MLP2011_399-W-01

1901

Wheeler, Arthur O.

Stn. 37 Abbot Ridge No. 6

WHE1901_400-W-01

MLP2011_400-W-01

1901

Wheeler, Arthur O.

Stn. 37 Abbot Ridge No. 7

WHE1901_401-W-01

MLP2011_401-W-01

1901

Wheeler, Arthur O.

Stn. 37 Abbot Ridge No. 8

WHE1901_402-W-01

MLP2011_402-W-01

1901

Wheeler, Arthur O.

Stn. 37 Abbot Ridge No. 9

WHE1901_403-W-01

MLP2011_403-W-01

* Additional plates exist from this station, however they were not digitized and repeated
in 2011.

Summary of original repeat photographs, station name, historical image ID
and repeat image ID. ERIC HIGGS

CONTACT:
Dr. Eric S Higgs
University of Victoria
PO Box 1700, STN CSC
Victoria BC V8X 2Y2
Phone: (250) 721-8228
ehiggs@uvic.ca
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SNOW AVALANCHE RISK CONTROL

RATIONALE:

YEARS OF DATA COLLECTION

Snow avalanches can cause physical harm
consisting of injuries, death or property damage.
In Canada, snow avalanches threaten backcountry
recreational areas, residential areas, mining,
forestry, energy corridors and ski areas as well
as public and industrial roads. Avalanches
kill an average of 15 people per year, mostly
backcountry recreationists but also avalanche
workers and occasionally residents. Interruptions
to commercial and personal highway traffic are
common and costly. Damage to energy corridors
is infrequent but very costly. Snow avalanche
risk control consists of systematic methods for
reducing the probability or severity of physical
harm due to avalanches (but does not specify the
level of acceptable risk which varies with personal
and societal values). To address the varied types
of activities including industry, transportation,
winter tourism and workers who are threatened
by snow avalanches, the second term of the
NSERC Research Chair in Snow Avalanche Risk
Control proposes research into four diverse topics,
all aimed at developing improved methods for
controlling snow avalanche risk.

2008
PARTNERS & FUNDING:

Natural Sciences and Engineering Research
Council of Canada, HeliCat Canada Association,
Canadian Avalanche Association, Mike Wiegele
Helicopter Skiing, Canada West Ski Areas
Association, Parks Canada
RESULTS:

Topic A: Forecasting for deep slab avalanches
Using a database of avalanches from 1991 to 2010,
MSc student Dave Tracz assesses common factors
found for deep slab avalanches that challenge
forecasters. In the Coast and Columbia Mountains,
such avalanches were most frequent in January,
most released without human triggering, and many
had a bed surface composed of a hard melt-freeze
crust that formed in November or December. In the
Rocky Mountains, a rain crust with conspicuous
faceting was often reported as the bed surface
or failure layer, the avalanches released near the
ground, and occurred from November through
April.

OBJECTIVES:

1. Forecasting for deep slab avalanches;
2. Extreme runout estimation for avalanche hazard
mapping;
3. Decision support using field observations of
weather and snowpack; and
4. Coupled meteorological and stochastic snowpack
models for avalanche forecasting in data-sparse
areas.
METHODS:

Teams of two to three (2-3) will travel to tree line
sites most days in winter and conduct a variety of
snow stability tests and measurements in the top
metre of the snowpack.

Taking a near-infrared image of a meltfreeze crust exposed in the wall of a snow
pit. MIKE SMITH

SUMMARIES OF EXTERNAL RESEARCH ABIOTIC

In the winter of 2008-2009, PhD candidate
Mike Smith documented buried melt-freeze
crusts becoming weaker and faceted although
the temperature gradient was below the
published threshold for faceting. He also
showed how the microstructural changes in
buried melt-freeze crusts could be tracked with
near-infrared (NIR) images.
In the winter of 2010-11, MSc student Ryan
Buhler tracked the evolution of buried meltfreeze crusts over terrain at Mt. Fidelity in
Glacier National Park. Slight but noticeable
weakening and faceting of crusts was observed
in some sites, although the snowpack was
deep and the temperature gradient below the
published threshold for faceting.
In the winters of 2009-10 and 2010-11, Tracz
made measurements and snowpack tests at
eight deep slab avalanches. To date the most
consistent factor is a sudden fracture on the
failure layer in a Deep Tap Test.
In February 2011, Tracz started cold lab studies
of the lagged strength response of weak layers
overlying melt-freeze crusts to controlled
loading. In September 2011, PhD student Mike
Conlan continued work on this topic.
2009-11 Progress for Topic B: Extreme
runout estimation for avalanche hazard
mapping
With assistance from other graduate students
in the summer of 2010, MSc student Katherine
Johnston surveyed the terrain and vegetation
damage of extreme runouts in 28 avalanche
paths in the Columbia Mountains and in the
Rocky Mountains near Fernie, B.C.
Johnston showed that existing runout models
for tall slopes underestimate the extreme
runouts in the Lizard Range near Fernie,
B.C. She also presented runout ratio and
alpha-beta runout models for the Columbia
Mountains. The runout estimation models for
the Columbia Mountains and heavy snowfall
areas of the Rocky Mountains near Fernie, BC
are now published.
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In September 2011, MSc student Alexandra
Sinickas started work on this topic.
2009-11 Progress for Topic C: Decision
support using field observations of weather
and snowpack
Over 20 field observations of weather and
snowpack – along with expected avalanche
type - have been conducted in the Coast,
Columbia and Rocky Mountains in the winters
of 2009 through 2011. The correlations
between the top observations and the local
avalanche danger were higher when the data
were grouped by avalanche type than by
mountain range, indicating the importance of
avalanche type at an early stage of the decision
process. There are more observations with
significant correlations when non-persistent
avalanches dominate the danger rating than
when persistent slab avalanches dominate
the danger rating, indicating the greater
forecasting challenge for persistent slab
avalanches. These “key” observations have
influenced the fill-in-the-blank field book
for recreationists published by the Canadian
Avalanche Centre.
2009-2011 Progress for Topic D: Coupled
meteorological and snowpack models for
avalanche forecasting in data-sparse areas.
Precipitation amounts from the GEM15
model near the Mt. Fidelity Study Plot from
the previous five winters were compared to
measured amounts and decreased to match
measured snowfall. In the winter of 2010-11,
the formation of wet layers and consequent
melt-freeze crusts was measured at various
aspects and elevations
on two mountains
near Blue River, BC
and on Mt. Fidelity.
Post-doc Bellaire
CONTACT:
also monitored the
evolution of the crusts
after burial at selected
Bruce Jamieson
sites. Bellaire will use
Professor, Department of
the occurrences of
Civil Engineering

University of Calgary
2500 University Drive NW
Calgary AB T2N 1N4
Phone: (403) 220-7479
bruce.jamieson@ucalgary.ca
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snow surface melting to determine which GEM15
variables are predictive of melt-freeze crust
formation.
Since many fatal avalanches in the Columbia
Mountains start on buried surface hoar layers in
sparse trees – especially layers comprised of large
crystals, PhD candidate Shea studied the effect of
trees on the growth of surface hoar crystals. She
showed that surface hoar crystals are typically
smaller within a few metres of coniferous trees,
likely due to long wave emissions from the trees
and reduced sky-view causing reduced radiant
cooling. She showed that direct short-wave
radiation can shrink surface hoar crystals.
In September 2011, MSc student Simon Horton
started measuring and modeling surface hoar
growth on the snow surface and the evolution of
surface hoar layers after burial.

The avalanche research team during training
in Glacier National Park in December 2011.
BRUCE JAMIESON

LIST OF ABBREVIATIONS
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List of Abbreviations

ACS Avalanche Control Services
ANOVA Analysis of Variance
AQMP Air Quality Management Plans
asl above sea level
BBN Bayesian Belief Networks
CABIN Canadian Aquatic Biomonitoring Network
CCME Canadian Council of Ministers of the
Environment
CFI Canada Foundation for Innovation
COSEWIC Committee on the Status of Endangered Wildlife
in Canada
CPR Canadian Pacific Railway
CSIRO Commonwealth Scientific and Industrial
Research Organization
CWS Canadian Wildlife Service

IHD International Hydrological Decade
IR InfraRed
mbg metres below grade
MRNP Mount Revelstoke National Park
MRGNP Mount Revelstoke and Glacier National Parks
mtDNA mitochrondrial DNA
N Nitrogen
NAAQO National Ambient Air Quality Objectives
NCAR National Center for Atmospheric Research
NCEP National Centers for Environmental Protection
NCSCS National Classification System for Contaminated
Sites
NPRI National Pollutant Release Inventory
NSERC National Science and Engineering Research
Council

DDT Dichloroldiphenyltrichloroethane

PAH Poly Aromatic Hydrocarbon

DNA DioxyRibonucleic Acid

PEM Predictive Ecological Monitoring

EM Electro-magnetometer
ESA Environmental Site Assessment
ESSF Englemann Spruce Subalpine Fir
FCSAP Federal Contaminated Sites Action Plan
FCSI Federal Contaminated Sites Inventory
FIDS Forest Insects and Disease Survey
FSR Forest Service Road
GAPS Global Atmospheric Passive Sampling
GNP Glacier National Park
GPR Ground Penetrating Radar

PEP Provincial Emergency Program
PHC Petroleum Hydrocarbon Compound
POP Persistent Organic Pollutant
PQRA Preliminary Qualitative Risk Assessment
RCA Reference Condition Approach
S Sulphur
SAR Species At Risk
SMNEA Southern Mountains National Ecological Area
SoPR State of Park Report
SRAWS Snow Research and Weather Science ? X XX

GPS Global Positioning System

TCH Trans-Canada Highway

HSC Highway Services Centre

TSS Total Suspended Solids

ICH Interior Cedar Hemlock

USGS United States Geographic Survey
VEAB Visitor Experience Advisory Board
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A series of 12 rapidfire photos taken over a 14 second time period, featuring a sub-adult bear at night, rubbing his
back on a tree a little too vigorously – the bear misses the tree and falls into the adjacent ditch-side vegetation.
PARKS CANADA
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A series of 11 rapidfire photos featuring a female adult grizzly bear wearing a GPS collar, rubbing her back on a
wildlife rub tree in Glacier National Park. PARKS CANADA

Mount Revelstoke and Glacier National Parks
301B 3rd Street W.
P.O Box 350, Revelstoke, B.C. V0E 2S0
Phone: (250) 837-7500
Fax: (250) 837-7536

