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Dear Conservationists:

of students funded
2008 and 2009

The ACA Grants in Biodiversity continue to evolve and improve. This year’s recipients have done a great
job of reporting on their nation-leading wildlife, flora, and habitat research, and we remain the envy of
many provinces and territories in having such a stable, well-grounded biodiversity and conservation
granting program.

2 to 47

Each year we examine the granting program and the Director, Administrator and the Adjudication
Committee serves as a steering committee to make updates and program changes. Here are a few of
our updates.
Three years ago we modified the mandate of the ACA Grants in Biodiversity to allow consideration of
grants addressing “Scientific management of Alberta’s flora and fauna,” and this has been well received.
Last year we shared the same reviewer list and Adjudication Committee between the Biodiversity Grant
and our sister grant, the ACA Grant Eligible Conservation Fund (Research) which is open to faculty,
independent scientists and students. This worked well though the adjudication staff was somewhat
burdened; hence, we will add at least one more adjudicator this year.

Lee Foote
Director

Tracy Stewart
Adminstrator

Progress Reports

of students funded
2010

I do want to acknowledge the contribution of dedicated people who have served on the Adjudication
Committee on one or both of the last two years: ULethbridge( Drs. Joe Rasmussen and Robert Laird),
UCalgary (Drs. Michael Quinn and Ralph Cartar), and UAlberta (Drs. Colleen Cassady St. Clair and Erin
Bayne), as well as Drs.Peter Aku and Doug Manzer from the Alberta Conservation Association.
Our program is a real success and becomes integral to maintaining the Alberta Conservation
Association as a contributor to the understanding and advancement of conservation in Alberta.
Dr. A. Lee Foote

48 to 56
While they are conducting excellent biodiversity
research, many of our recipients are also trying to
squeeze in normal lives. We want to congratulate
Natasha Young who gave birth to her second child,
Brooke, while doing her ACA funded research.

Director, ACA Grants in Biodiversity
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Habitat and Prey Selection
of a Re-established
Cougar Population
Year 2 Final Report

Michelle M. Bacon
University of Alberta, M.Sc.
Dr. Mark Boyce, Supervisor

T
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analyzed 250 scats. Despite concerns about livestock depredation, we found no livestock at any kill site; rather, deer
(77%) and elk (15%) were the primary prey consumed by
cougar. In addition, we used motion-activated wildlife cameras to monitor cougar presence and distribution, capturing 75 cougar events and identifying individuals based on

Michelle and her team of volunteers
attach a radio collar to a female
cougar in April 2009

tail and ear characteristics. Using these methods, we estimated a population of 17-20 adult cougars in this 400km2
park- perhaps the highest density ever reported in North
American cougar populations. To help alleviate concerns
about this new and very dense population, I initiated an

he Cypress Hills of eastern Alberta and western Sas-

extensive public outreach campaign that included over

katchewan hosts the most eastern confirmed breeding

50 presentations to the public and rural schoolchildren.

population of cougars (Puma concolor) in Canada. The

Ultimately, we hope that the information gained from this

return of an elusive predator to a formerly large carnivore-

research and the shared knowledge being passed to locals

free ecosystem is creating change for both the ecosystem

will increase tolerance of the re-established predator

and humans inhabiting the area. My objectives were to

and will provide insight into the continued expansion of

evaluate the distribution and range of the population, as

cougars into eastern North America.

well as the composition of prey killed by cougars in the
area. In winters 2008 and 2009, we captured and placed
GPS radio collars on six adult cougars. Through nearly two
years of extensive field work, we located 301 kill sites and
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Interactions Between
Plant and Fungal
Communities in a Native
Grassland
Year 2 Final Report

Jonathan A. Bennett
University of Alberta, Ph.D.
Dr. James F. Cahill, Supervisor

A

Mechanisms of BrownHeaded Cowbird
Expansion in the Boreal
Forest

to local soil conditions. These findings and others suggest
that AMF may be important for both the conservation and
restoration of native plant communities. In 2009 I started a
study at the University of Alberta Kinsella Research Ranch
to monitor plant and AMF communities within rough fescue prairie. I placed monitoring plots across the landscape
to maximize variation in the plant community and local

Year 2 Final Report

environmental conditions. I estimated plant community

Erin K. Cameron
University of Alberta, Ph.D.
Dr. Erin Bayne, Supervisor

composition visually and their reproductive success by
monitoring the numbers of flowers and flower visitations
by pollinators. Plant communities appear to be determined
primarily by local environmental conditions including soil
pH, soil type, water and nutrient availability. I found that

rbuscular mycorrhizal fungi (AMF) are symbiotic fungi

plant reproduction is correlated with the same environ-

Jon surveying the plant community,
not watching grass grow

A

a significant positive effect on cowbird occurrence and
their occurrence also increased significantly as latitude
decreased. Occurrence was not affected by linear feature
density, well pad density, or distance to the nearest human
settlement. Radio-tracking of cowbirds in 2008 indicated
that they did not generally commute large distances between their feeding and breeding areas, thereby differing
from previous studies. Some individual cowbirds did not
commute at all but were instead forest residents. Together,
these results suggest that cowbirds are more likely to
occur in areas where livestock are present but that they
can spread independently of agriculture; consequently,

vian brood parasites are birds that lay their eggs in

the potential for spread in the boreal may be significant.

the nests of other species, and such parasitism can

Future analyses will examine Brown-headed Cowbird oc-

found within the roots of most plant species and

mental conditions, but that it is also affected by how close

have major impacts on their hosts. The Brown-headed

currence at a larger spatial scale across the boreal forest of

whose presence has been shown to have important conse-

the plants are to aspen stands. Initial results suggest that

Cowbird is a brood parasite that is native to the Great

western Canada.a

quences for plant growth and reproduction. The relation-

the interactions between plants and AMF are affected by

Plains of North America and whose range has expanded

ship between plant and AMF species was, until recently,

the local environmental conditions, but I am still develop-

across most of the continent over the last 200 years. This

viewed as being species specific. However, recent research

ing DNA based methods of AMF identification.

study examined the factors influencing cowbird expansion

has shown that the relationship between AMF and plants

in the boreal forest of northern Alberta. Point count and

may not be species specific, but may in fact be context de-

playback surveys conducted across northeastern Alberta

pendent, with both plant and AMF species being adapted

in 2008/09 indicated that presence of cattle or bison had

4
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Erin holds a banded male cowbird
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The Impact of
Recreational Activities on
Alpine Tundra
Communities in the
Canadian Rockies
Year1 Final Report

Varina E. Crisfield
University of Alberta, M. Sc.
Dr. S. Ellen Macdonald, Supervisor

A

Gastrointestinal Parasites
of Western Canadian
Ungulates

impacts of hiking versus those of all terrain vehicles (ATVs)
and 3) to compare the rocky, exposed trail environment
to alpine areas that are naturally barren and rocky to see
how they are similar or different. Fieldwork was done on

Year 2 Final Report

Cardinal Divide, an alpine recreation area in the Canadian
Rockies, near Cadomin, AB, and in the adjacent Cardinal

Nathan deBruyn
University of Calgary, M.Sc.
Dr. Susan Kutz, Supervisor
Dr. Kathreen Ruckstuhl, Supervisor

River headwaters. Plant community data were sampled on,
near, and far away from both a hiking trail and an ATV trail.
I also surveyed plant communities on a series of naturally
formed gravel stripes, where the microenvironment was
superficially similar to the trail. Results showed that conditions on the ATV and hiking trail differed: the hiking trail
had more plant cover and less incision (erosion). Trail con-

lpine tundra is a fragile ecosystem type where recov-

ditions were found to be quite different from those found

ery after disturbance can be a slow process. Alpine

on naturally barren alpine areas; in fact, the environment

Varina and her assistant sampling
vegetation data on Cardinal Divide

P

of our ecosystems. Gastrointestinal (GI) parasite infec-

tion can play an important regulatory role for populations
of wild ungulates. Unfortunately, these parasite communi-

found on the trail was found to be unique in the context of

ties are difficult to study because detection and identi-

of recreational activities and effective management of the

the surrounding alpine environment.

fication requires invasive, post-mortem sampling. With

impacts of these activities will require a better understand-

these ethical and logistical challenges in mind, I worked

ing of the nature of these impacts. My objectives in this

to validate a molecular approach to detect and identify

study are 1) to examine how alpine hiking trails differ

GI parasites using non-invasive sampling. I have screened

from surrounding tundra environments, 2) to compare the

over 700 wild ungulates, including elk, deer and caribou
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new records for GI parasites in western Canadian wildlife,
including an exotic species infecting elk in Banff and Elk
Island National Parks. Molecular techniques and parasite
data generated during this study will ensure wildlife
managers and veterinarians are better able to detect
and prevent the spread of exotic and potentially harmful
pathogens in wildlife.

arasites are a key, yet often understudied, component

areas are becoming increasingly popular sites for a variety

6

with the new molecular tool. To date, I have uncovered 13

An elk from Banff National Park
infected with an exotic
gastrointestinal parasite
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The Role of Herbivory in
Regulating the Population
Dynamics of an Alpine
Butterfly
Year 1 Final Report

Amanda J. Doyle
University of Alberta, M.Sc.
Dr. Jens Roland, Supervisor

M

Nuisance Algal Blooms in
Alberta Mountain Streams

P. smintheus larvae, and whether herbivory affects
female oviposition decisions. If herbivory strongly
affects food quality for future generations of larvae,

A rock covered in
Didymo mat at Louise
Creek, Lake Louise.

Year 1 Final Report

it could cause cycles in the butterfly population. My
results showed that herbivory did not change the

Lisa M Duke
University of Calgary, M.Sc.
Dr. Leland Jackson, Supervisor

quality of S. lanceolatum as a food source for larvae
and did not affect female oviposition decisions.
It is likely large-scale climactic events are driving
the population fluctuations in this alpine system

A

instead of bottom-up interactions. Future research
should focus on how climactic factors affect the

with organic phosphorus to create
blooms. I deployed nutrient-diffusing
substrata (NDS) (agar supplemented

lberta river systems are threatened by Didymosphenia

with nutrients), twice at six sites in

geminata (‘Didymo’), a microscopic algae that blooms

Banff National Park to assess whether

survival and dispersal of P. smintheus, especially in

and has the potential to significantly alter aquatic eco-

Didymo growth was highest on

y project focuses on the relative importance of host

light of climate change predictions of more extreme

systems. The stalk material created by this diatom during

organic phosphorus amended media.

plant quality for Rocky Mountain Apollo butterfly

weather events.

blooms forms large mats that can extend long distances

I also took weekly measurements of

(Parnassius smintheus) population dynamics. P. smintheus

Parnassius smintheus larvae feeding
on Sedum lanceolatum on Powderface
Ridge, Kananaskis, AB

stream characteristics, water chemistry, and I conducted

and resist degradation. Didymo mats potentially affect
stream ecosystems through alteration to energy flow and

quantities in its bioavailable form (phosphate) and limits

a mass balance study on the movement of phospho-

bottom-up interactions play for alpine butterflies living in

sediment homegenization. Though these blooms have the

primary production. Previous studies have revealed that

rus through a Didymo mat at the Lake Louise outflow.

an environment with a highly variable and harsh climate.

potential to severely disrupt streams and rivers, there are

phosphotases activated in Didymo stalks could cleave

Although data are still being analyzed, early results suggest

Through field and laboratory experiments in Kananaskis,

serves as model species to help demonstrate the role that

very few control mechanisms available to prevent blooms.

phosphate from organic phosphorus sources. Therefore,

that there are lower phosphorus levels at locations where

AB, I evaluated how herbivory (feeding damage) affects the

Most noxious algae bloom in nutrient rich environments,

based on Didymos’ ability to utilize organic phosphorus,

Didymo blooms and higher algal biomass on treatments

quality of the larval host plant, the lance-leaved stone-

while Didymo blooms in nutrient poor, “pristine” streams.

the objective of this study was to determine if Didymo

with nitrogen and organic phosphorus.

crop (Sedum lanceolatum), as a food source for growing

8
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In mountain streams phosphorus is not available in large

is able to supplement its inorganic phosphorus uptake

FINAL REPORTS OF STUDENTS FUNDED 2008 and 2009
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Population Dynamics of
Mountain Pine Beetles in
the Endangered Whitebark
Pines of Alberta
Year 2 Final Report

Evan D. Esch
University of Alberta, M.Sc.
Dr. John R. Spence, Supervisor
Dr. David W. Langor, Supervisor

W

usual. I sought to better understand how the mountain
pine beetle would affect this species by studying the quality of whitebark pines for the reproduction and development of the beetle. By rearing the beetles in the laboratory
I found that they had no trouble reproducing in whitebark
pine, and in some instances, produced more offspring than
beetles from lodgepole pine, the main tree attacked by the
found that the beetles had no trouble attacking and killing
have declined in the whitebark pine containing forest of
Alberta; however, my research indicates that the beetle will

ca’s sub-alpine forests faces the threat of extinction.

future.

grams for this species are underway, but are jeopardized
by the unprecedented scale of the current mountain pine

Janice R. Gallwey
University of Calgary, M.Sc.
Dr. Lawrence Harder, Supervisor

mature whitebark pines. Recently, beetle populations

continue affecting whitebark pine in the near and distant

in 1910, has devastated whitebark pines. Recovery pro-

Year 2 Final Report

beetle. When I followed beetle development in the field, I

hitebark pine, a keystone of western North Ameri-

An exotic tree disease, accidentally introduced to Canada

Influences on Floral
Longevity and Anthesis
Rate and Their
Consequences for Floral
Display Size

allowed the beetle to spread higher up the mountains than

P
Evan using a cordless drill and hole
saw to collect bark-samples that
contain mountain pine beetles

was conducted in the Kananaskis Country region near

characteristics and extrinsic environmental conditions

Barrier Lake, Alberta where floral progression from bud to

on anthesis rate and floral longevity and to demonstrate

senesced flower was recorded daily on individual plants
of 11 species. Results show that anthesis rate and floral
longevity are dynamic within and among inflorescences
causing display size to change during an inflorescence’s
lifespan. Species with few flowers and long-lived flowers
have ‘full’ displays, whereby all flowers open before any
senesce. Alternatively, species with many, short-lived flowers that open fast enough to replace and maintain display
size have ‘partial’ displays. Overall, my research expands the
recognized role of floral longevity, reveals the ecological
and evolutionary significance of anthesis rate, which has

and plants may encourage pollinator visitation by of-

not been studied previously, and reveals new evolutionary

fering rewards in exchange for pollen transfer among indi-

perspectives on the dynamic nature of floral display size.

viduals of the same species. Typically, attraction is by plants
displaying multiple flowers simultaneously because larger
displays indicate more reward and lower foraging costs
for pollinators (Ohashi and Yahara 2001). However, display

sub-alpine forests where these trees grow for the beetles to

size is not controlled directly, but instead emerges as a

cause much damage. However, warmer temperatures have

consequence of the rate at which flowers open (anthesis

FINAL REPORTS OF STUDENTS FUNDED 2008 and 2009

their consequences for floral display strategy. Field work

the first to identify the influences of intrinsic inflorescence

lant genetic exchange is limited by their immobility

beetle outbreak. Historically, it has been too cold in the

10

rate) and the longevity of individual flowers. This study is

Collecting pollen for hand-pollination
experiment
FINAL REPORTS OF STUDENTS FUNDED 2008 and 2009

11

Diversity of Ants on Jack
Pine Dominated Sand Hills
Year 1 Final Report

James R. N. Glasier
University of Alberta M.Sc.
Dr. Scott Nielsen, Supervisor
Dr. John Acorn, Supervisor

A

Genetic Compatibility and
Mate Choice in Columbian
Ground Squirrels

(20 m x 50 m) plots. I sampled twice each year during the
summers of 2009 and 2010, with ten pitfalls per
plot for a total of 1600 traps. Habitat information was also measured in each plot. Ants were
exceedingly abundant comprising ~80% of

Year 2 Final Report

all collected invertebrates and over 40, 000
individual specimens. In total, 39 ant species

Jamie C. Gorrell
University of Alberta, Ph.D.
Dr. David Coltman, Supervisor

were identified, representing ~40% of the
known ant species in Alberta. Eleven species
were not previously recorded in the province;

nts play an important role in seed dispersal, soil turn-

including several species with range exten-

T

he concept of genetic compatibility challenges the

over, and as predators or prey. Despite their ecologi-

sions exceeding 1500 km. This illustrates that:

cal importance, little is known about Alberta’s ant species

(1) there are significant knowledge gaps in our

instead suggesting that each female prefers a genetically

or their habitat associations. My study had two overall

understanding of the distribution and diversity

complementary mate. Female Columbian ground squirrels

objectives: i) determine the diversity and abundance of

of Alberta’s ant fauna, and (2) that sand hills are

ants found in the sand hill environments of central Alberta,

important habitat for ants in Alberta, including

and ii) examine how composition and abundance of ants

rare or previously unknown species. I am now completing

varies with habitat conditions and the fire disturbances

analyses assessing the effects of habitat conditions and fire

which male they will mate with first and paternity analyses

common to the sand hills. Research was conducted in the

on local composition and diversity of ants.

reveal that the first male is most successful. By choosing to

ovulating women can use odours to discriminate genetic
compatibility of different men. This work is closer to uncovering whether or not female Columbian ground squirrels
use olfactory indicators to screen for genetic compatibility
among different males. If each female is best suited to a genetically compatible mate, it is more important to provide
females with a selection of genetically diverse stock for
captive and selective breeding programs since the genetic
quality of a mate is relative rather than absolute.

are receptive to males for only one day each year, but will

Formica oreas on its pine needlethatched nest

mate with several males during their oestrus producing
litters with multiple sires. My results show females choose

mate with a male with complementary genes, a female will

Opal Natural Areas northwest of Edmonton, Alberta. Pitfall

produce pups with increased genetic diversity, providing

trapping was used to systematically sample ants within 40

them with an increased chance of survival. How females

FINAL REPORTS OF STUDENTS FUNDED 2008 and 2009

is unknown, however, other studies have shown that

notion that one male is the best suitor for all females;

Redwater, North Bruderheim, North-west Bruderheim and

12

are able to distinguish the genetic compatibility of a mate

Columbian ground squirrel

FINAL REPORTS OF STUDENTS FUNDED 2008 and 2009
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Effects of Underplanted
White Spruce on
Understory Vegetation
and Environment

Field assistant measuring light levels
underplanted in 1962, 1994, 1999, 2004 and 2005 and in
adjacent control (pure aspen) stands. I set up plots at the
base of the spruce and outwards up to 4m in underplanted stands and randomly in control stands. There were

Year 1 Final Report

no differences in vegetation between underplanted and

Erica E. Graham
University of Alberta, M.Sc.
Dr. Ellen Macdonald, Supervisor

U

non-underplanted areas up to 15 years after planting.
There were differences in soil pH and microbial nitrogen
within 1m of the spruce by 15 years after planting. By 48
years after planting, differences existed between the soil

Treeline Proximity Alters
an Alpine Plant-Herbivore
Interaction
Year 2 Final Report

Kurt K. Illerbrun
University of Alberta, Ph.D.
Dr Jens Roland, Supervisor

R

timing as potential explanations and speculating on the
likely consequences of ongoing climate-mediated treeline
encroachment. Larvae fed more intensively on their host
plant, lance-leaved stonecrop
(Sedum lanceolatum), away from the treeline despite its
relative paucity, and despite fitness penalties associated
with the plant’s chemical defenses, which are elevated in
response to larval herbivory. Initial oviposition locations
failed to explain this pattern, but snow cover may create an
enemy-free space for hosts near treeline, reducing effective

ising treelines threaten the size and contiguity of

host abundance and altering the interaction of larvae with

alpine meadows worldwide. As trees encroach into

their host-plant.

nderplanting white spruce in aspen-dominated

(temperature, pH, nutrients, microbes) and vegetation

previously open habitat, the movement and population dy-

forest stands in the boreal mixedwood region of

(cover, richness, diversity) related to the distance from

namics of alpine species above-treeline may be disrupted.

Rising treeline is known to constrain the movement of

Alberta was introduced in the 1960s to add a com-

the spruce. This research provides insight into processes

However, the subtler consequences of treeline advance,

adult butterflies through habitat shrinkage or fragmenta-

mercially valued species to a forest landbase that was

controlling understory plant community diversity and

e.g. for the interaction of herbivores and their host plants,

tion. My research suggests that the decoupling of realized

are poorly understood.

habitat from apparent habitat represents a mechanism by

impacts of an ecologically-based management option.

not considered economically valuable. This practice was

ing white spruce changes the understory environment

reintroduced in the 1990s as an ecologically-based forest

and vegetation; and (2) if changes were observed, how do

management option. In natural mixedwoods there are

they vary with distance from the underplanted spruce and

I examined variation in the feeding habits of alpine

ment among and within meadows appears sufficient for

important differences in understory environment and

with time passed since planting. I studied vegetation, light

meadow-dwelling Rocky Mountain Apollo (Parnassius

population health, and total host availability seems ample.

vegetation which is related to the canopy tree species. The

levels and soil chararcteristics in 12 mature aspen stands

smintheus) butterfly larvae in relation to distance from

[Kurt provides further information about his

objectives of my study were to (1) determine if underplant-

around Edson, Calling Lake and Lac La Biche which were

the treeline, exploring oviposition and spring snow-melt

research at http://www.ualberta.ca/~illerbru/]

14
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Kurt monitoring snow-depth near
the alpine treeline. Snow melts most
slowly near the treeline, and may protect host plants from hungry butterfly
larvae

which larvae are adversely affected even while adult move-
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Effects of Predatory Chemical Cues on Fathead Minnow Populations
Year 2 Final Report

Jennifer A. Jung
University of Alberta, M.Sc.
Dr. William Tonn, Supervisor

M

reproduction and recruitment at a population scale,
using fathead minnow and northern pike as model species. I conducted pond mesocosm experiments in 2007
and 2008, and a cattle trough mesocosm experiment
in 2008, at Meanook Biological Research Station. In the
cattle trough experiment, alarm substances and pike
odour had no effect on breeding behaviour and recruitment of young; however, spawning occurred earlier with
exposure to alarm substances relative to water controls.
In a larger-scale pond experiment, alarm substances

any prey fishes respond behaviourally to olfactory

had no effect on reproduction or recruitment. Despite

cues in the environment including cues from preda-

individual-level effects in the laboratory, exposure to

tors. In the laboratory, individual prey fish react strongly

alarm substances and pike odour had no impact at the

to injured conspecifics (alarm substances) and predator

population scale.

Kill Rates by Wolves and
Prey Composition in a
Multi-Prey System
Year 1 Final Report

Peter T. Knamiller
University of Alberta, M.Sc.
Dr. Evelyn Merrill, Supervisor

D

during winter due to constraints related to denning and
shifts in diet toward juvenile prey, which become abundant

the laboratory have been predicted to have population

in spring and have low handling times. As a result, kill rates

consequences on reproduction and recruitment. However,

of wolves on ungulates based solely on winter may be

16
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collected and analyzed during summer 2008 and 2009, to-

(3%). When all ungulate species were combined 71 % of

taling 267 days of continuous tracking of 4 packs. Kill rates

prey killed were juveniles. In terms of biomass, moose con-

(# individual/wolf/day) were 49-59% higher than winter

stituted 48%, deer 26%, elk 25% and horse 6%. Projecting
winter rates on an annual basis may significantly
underestimate the total numbers of prey killed.

exclusively during winter. Wolf movements and feeding

observed. Individual behavioural changes observed in

to alarm substances and predator odour have effects on

killed prey (68%) then elk (16%) moose (10%) and horse

populations and subsequent cascading effects on

behavior during summer are likely different than those

Setting traps to collect fathead
minnows for experimentation

terms of biomass/wolf/day. Deer were the most frequently

Alberta. A total of 133 field kills were located and 456 scats

ecosystems, wolf predation has been studied almost

ing behaviours. Changes to reproduction have also been

natural waters. My objective was to determine if responses

estimates from the same area, but only 5-30% higher in

diets during summer (15 April –15 August) in west-central

espite the importance of predation on ungulate

odour (e.g. northern pike) by limiting foraging and breed-

this has not been tested at the population scale or in

I estimated the age-specific species composition of wolf

inappropriate for estimating annual kill rates. Using Global
Positioning System (GPS) collar techniques to locate kill
sites, combined with scat analysis from the same period,

Telemetry scanning for GPS
collared wolves in the Central
East Slopes Study area, Alberta
FINAL REPORTS OF STUDENTS FUNDED 2008 and 2009
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Hibernation Phenology of
Columbian Ground
Squirrels: Heritability, Plasticity and Selection.
Year 2 Final Report

Rocky Mountains of Alberta. I used a multi-generational

natural selection favoured early or later emergence dates.

pedigree and detailed individual-based records to estimate

Both males and females exhibited significant heritable

whether the date of emergence from hibernation was

genetic variation in hibernation emergence date (h2 = 0.22

heritable and how it was influenced by climatic variables

± 0.05 and 0.34 ± 0.14, respectively) and selection favoured

(temperature and snow cover). I also investigated whether

early emergences during the period of study. Despite this,
mean emergence dates have been progressively delayed
over the past 18 years. This somewhat surprising result
was reconciled by phenotypic plasticity of individuals in

Jeffrey E. Lane
University of Edinburgh,
Postdoctoral Fellow

response to increasingly frequent late-season snowstorms.

Dr. Loeske Kruuk, Supervisor

ences, thereby allowing for more informed predictions as

T

he annual schedules of free-living organisms have long

In total, I was able to decompose the phenotypic response
of the population into its genetic and environmental influto how this population may adapt in response to predicted
climate change scenarios.

attracted scientific interest and, in the context of ongo-

ing climate change, an understanding of their environmen-

Forecasting Changes in
Habitat Condition for
Grizzly Bears Associated
with Mountain Pine Beetle
Management in Alberta

Year 2 Final report

Terrence A. Larsen
University of Alberta, M.Sc.

Dr. Erin M. Bayne, Supervisor

T

he risk of mountain pine beetle infestations in Alberta

ture stands of lodgepole pine across the Foothills raising

plied concern. Bird populations have been often studied;

habitat concerns for grizzly bears. To understand the value

however, considerably less attention has been focused

and potential impacts of pine harvesting, I measured bear

influences on annual hibernation timing in a free-ranging
population of Columbian ground squirrels living in the

18
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A shy Columbian ground
squirrel

intermediate elevations and the other with high eleva-

198 years of age and at different elevations. Both were

tions. I found a 66% reduction in berry abundance in my

important factors influencing food availability and use by

second year of sampling, likely related to below-average

grizzlies. Herbaceous foods were most abundant in pine

precipitation. Considering the combined effects of age

between 1-35 years of age and at intermediate elevations.

and elevation, harvesting was expected to increase the

Three of the five berry species were more abundant in

abundance of all but one bear food. Huckleberry, associ-

pine less than 20 years of age, one at intermediate ages

ated with mature and high elevation pine, was expected

(60-100 yr), and the other in pine greater than 80 years.

to decline. Prior to, and including the berry season, female

Four of the five berry species were associated with low and

grizzlies used regenerating (<35 yr) and mature (80-120 yr)
pine at intermediate and high elevations. This
switched during the berry season with females
spending more time in mature pine (>80 yr) at
higher elevations. I recommend that proposed
harvesting plans consider maintaining some
mature pine above 1255 meters.

prompted the provincial government to harvest ma-

tal and genetic underpinnings is rapidly becoming of ap-

on mammals. I estimated the genetic and environmental

herbaceous food species in pine forest between 1 and

food availability in pine stands and examined the seasonal
use of these stands by female grizzly bears in northwest

Erin and Terry processing an
adult female grizzly bear in
northwest Alberta

Alberta. Over two years, I quantified five berry and three
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Genetic Evidence for
Different Lineages of
Long-toed Salamanders in
Alberta
Year 2 Final Report

Julie A. Lee-Yaw
University of British Columbia, Ph.D.
Dr. Darren E. Irwin, Supervisor

T

Patterns of Historical
Connectivity and Gene
Flow in the Horned Lizard

related to populations in Montana and Idaho than they
are to other populations in Canada. In contrast, populations north of Banff National Park belong to the central
long-toed salamander subspecies (A.m. columbianum) and
are most closely related to populations in British Columbia.

Year 2 Final Report

My current research efforts are centered around two goals.
First, I am characterizing fine-scale genetic structure in

Magdalene N.Y. Leung
University of Calgary, M.Sc.
Dr. Anthony Russell, Supervisor

Alberta to identify factors that influence dispersal and thus
the extent to which populations from different subspecies
are likely to encounter each other. Second, I am evaluating

T

whether such contact threatens the integrity of genetic lineages by experimentally assessing the fitness of hybrids in

genetic gaps between lizard
localities in Alberta. I am also
quantifying the extent to
which gene-flow is occurring
between horned lizards in
different localities in Alberta.
In my study, I employed sequenced molecular markers
(mitochondrial and nuclear)
from 94 horned-lizard tail-tips

he endangered greater short-horned lizard is the only

collected from 12 horned lizard

saurian species native to Alberta. Across southeastern

localities in Alberta. Tissue

he long-toed salamander (Ambystoma macrodactylum)

a natural contact zone in the Rocky Mountains. Preliminary

Alberta its geographic distribution is patchy and the spe-

collection efforts in both 2009

is found throughout much of western North America,

results from these experiments point to reduced hybrid

cies is documented from only twenty-six localities indicat-

and 2010 were carried out on targeted localities to ensure

reaching the edge of its geographic distribution in the

performance, suggesting that despite range overlap in

ing they are range-marginal and persist at the northern

effective sampling across the lizard’s geographical range in

Rocky Mountain foothills of Alberta. My research addresses

some places, there may be reproductive barriers to genetic

extremity of the species’ range, which extends as far south

Alberta Thus far, preliminary data have revealed some ge-

genetically isolated localities that harbour discrete and/

the uniqueness of Alberta’s populations with respect to the

exchange between subspecies. Confirmation of these

as north-central Mexico. I am investigating the routes by

netically distinctive localities in Alberta, although most of

or distinct evolutionarily significant units. Furthermore,

entire distribution. Genetic results from a complete survey

results would support the elevation of subspecies to spe-

which this lizard colonized Alberta. By mapping its popula-

the sampled localities show evidence of historical genetic

the results of my research will raise new questions about

of the species’ range suggest that long-toed salamander

cies’ status and have direct implications for the conserva-

tion movement patterns over the landscape following the

connectivity and persistence of gene flow. My studies will

how a seemingly sedentary and patchily distributed animal

populations in Alberta represent two distinct lineages.

tion status of the narrowly distributed eastern long-toed

retreat of the ice-sheet 10,000 years before present (YBP),

inform conservation management strategies by highlight-

maintains genetic continuity in such environments.

Populations in southwestern Alberta belong to the eastern

salamander.

and during the dry xerothermic period (6,000-4,000 YBP),

ing: (1) where corridors through which genetic exchange

I am attempting to determine whether or not there are

is taking place should be preserved and; (2) identifying

long-toed salamander (A.m. krausei) and are more closely

20
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Checking traps for long-toed salamanders

Female horned lizard basking on a
rock in Southern Alberta
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Multiple Paternity and Female Choice in
Richardson’s Ground
Squirrels
Year 2 Final Report

Nora Magyara
University of Lethbridge, M.Sc.
Dr. Gail R. Michener, Supervisor

R

Environmental and
Genetic Effects on
Population Dynamics of
Bighorn Sheep

produced litters with multiple sires. Neither the first
nor last male to mate with the female gained a paternity advantage unless females were mated within 5
minutes of the previous male, in which case the last
male gained a paternity advantage. Mate guarding
also increased a male’s chances of siring offspring.
Female choice of mates was assessed based on rela-

Year 2 Final Report

tive male dominance status using a displacement

Julien G.A. Martin
Université de Sherbrooke, Ph.D.
Dr. Marco Festa-Bianchet, Supervisor

index, male-female familiarity, male heterozygosity,
genetic relatedness, and male weight. Of 32 focal
females in 2008, 25 mated with the male with the
lowest displacement index meaning that this male

ichardson’s ground squirrels (Spermophilus richardso-

chased other males away from a specific female more

nii), commonly referred to as gophers, were observed

frequently than he was being chased. Familiarity,

A

doubled. Both lamb mortality and age of first reproduction increased, leading to a population decline. Densitydependence was a very good predictor of both population
dynamics and life history traits until about 1997. Recently,
however, despite 10 years at low

Female F1 with her lamb (M13) in early
June 2007. F1 is one of the bigger
females in the population. M13 did not
survive his first winter

density, the population continues
to decline and its dynamics no
longer appear density-dependent. I
found that ewes are conservative in
their reproductive strategy, favoring their own maintenance and
survival over the growth of their

common assumption within ungulate management

lamb when resources are limited.

is that population dynamics are density-dependent:

Ewes that receive less maternal

during the mating period in 2007 and 2008, on a study

heterozygosity, relatedness and male weight were

at high density predictions are for lower juvenile survival,

care delay primiparity. Relative

site located near Picture Butte, AB, to determine the fre-

insignificant in female choice.

smaller mass and later age of first reproduction than

energy allocation to reproduc-

quency of multiple mating and the frequency with which

at low density. Based upon this assumption, manag-

tion is heritable and positively correlated at the genetic

pendent, thereby violating a fundamental assumption of

multiple mating resulted in multiple paternities within

ers expect that some animals can be harvested while

level to body mass. The combination of a conservative

exploitative management. Furthermore, artificial selection

keeping a stable population below carrying capacity. For

reproductive strategy and long-term maternal effects on

on horn and body size through intense trophy hunting

bighorn sheep (Ovis canadensis) in Alberta, there is ample

reproduction induced the low recruitment and delayed

might have selected for females with reduced investment

evidence of density-dependence for the Ram Mountain

first reproduction observed in recent years. Those effects

in reproduction, also depressing recruitment in the popula-

population. From 1980 to 1992 the population more than

contributed to making population growth density-inde-

tion.

litters. Eleven microsatellites were used to assign paternity
to 598 offspring within 96 litters of which 43 dams had
known mating sequences. Thirteen of those females were
observed to mate with 2-3 males, and 7 of these females

22
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Nora removing a juvenile Richardson’s ground squirrel from a live trap
to obtain a tissue sample for
paternity analysis
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Modelling Road Mortality
of Prairie Rattlesnakes and
Bullsnakes
Year 2 Final Report

Adam J. Martinson
University of Calgary, M.E.Des.
Dr. Cormack Gates, Supervisor

T

vehicle traffic. I studied the movement behaviour of

models as planning tools for mitigating the impacts of road

prairie rattlesnakes (Crotalus viridis viridis) and bullsnakes

mortality on prairie rattlesnake and bullsnake populations.

(Pituophis catenifer sayi) in Dinosaur Provincial Park,
Alberta and developed models of their mortality risk due
to roads. I found that temperature was the best predic-

Year 2 Final Report

tor of snake movement and strongly influenced road
mortality rate. Traffic density also significantly influenced
the number of snakes I found killed on roads. Additional
factors that influence mortality
risk were incorporated into a

he grasslands of the Northern Great Plains have

system dynamics model that I

experienced significant change, first from row crop

used to evaluate the sensitivity

agriculture during the settlement period, then with expan-

of parameter value changes.

sion of the transportation network, and in recent decades,

Model results indicated that

as a result of exploration and development of fossil fuels.
Roads with vehicles can have significant ecological effects

Ants and Their
Root-Feeding Insect-Cattle
in a Native Grassland

An adult prairie rattlesnake in a
defensive posture

Jeffrey S. Newton
University of Alberta, Ph.D.
Dr. Heather C. Proctor, Supervisor
Dr. David Langor, Supervisor

A

were three species of Lasius (L. pallitarsis, L. flavus, and L.

and aphids/mealybugs on Prairie Rose (Rosa arkansana)

crypticus), and Tapinoma sessile. One of the identified (but

and Prairie Sagebrush (Artemisia frigida).

undescribed) Anoecia aphid species is new to Alberta, and
3 of the mealybugs are new
records for Canada. While
these 11 species of ants were
found without their “cattle”
half the time or less, aphids
and mealy bugs were almost
never found without tending
ants. I have also determined

large proportion of western Canada consists of

that while some ants keep

grasslands. These grasslands support a wealth of be-

multiple species of root-

lowground insects, including ants specialized in “farming”

feeding aphids or mealybugs

road density and traffic density

symbiotic aphids and mealybugs that feed on roots. During

(sometimes in the same nest)

were the most influential fac-

my research I have attempted to find these insects, identify

others are more specific. I

including wildlife road mortality. Roads also act as filters

tors for snake road mortality

them, and determine associated environmental correlates.

found no evidence that soil

and barriers to movement of some wildlife species, thereby

risk; while vehicle speed had

To do this I intensively surveyed an area at the University

moisture, vegetation compo-

fragmenting habitat. Road density and vehicle access pose

a moderate effect and the

of Alberta Research Ranch at Kinsella, which still harbours

sition, slope, or aspect of hillsides betrayed the presence of

unquantified threats to snake populations in Alberta’s

influence of driver awareness

native fescue grassland. In total I found 24 species of ants

the ants and their “cattle”. The only obvious clue was host

Mixedgrasslands Natural Subregion, where development

was negligible. I propose that

of which 11 species actively tend root feeding aphids or

plant: they are almost entirely restricted to grasses and

has been accompanied by increased road density and

wildlife managers use these

mealybugs. Of these tending ants, the most common

sedges with the exception of a few observations of ants

24
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A Lasius ant carrying a mealybug
nymph
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Implications of Forest
Composition for Forest
Tent Caterpillar Outbreaks
Year 2 Final Report
Amy E. Nixon
University of Alberta, M.Sc.
Dr. Jens Roland, Supervisor

F

Role of Chemicals in the
Mediation of Plant-Plant
Interactions in Four
Alberta Grassland Species

patterns of FTC outbreaks. I monitored the mortality
caused by predators and parasitoids of FTC larvae and
pupae in both aspen and mixedwood forest stands
by creating exclusion treatments that protected FTC
larvae and pupae from predators, parastioids, or both.
I collected data about the parasitoid and predator
communities to determine whether the community

Year 2 Final Report

composition or abundance of predators and parasit-

Samson M. Nyanumba
University of Alberta, Ph.D.
Dr. James F. Cahill Jr., Supervisor

oids differed between stand types. With the exception
of bird predation on larvae, there were no differences
in FTC mortality caused by predators and parasitoids

orest tent caterpillars (FTC) are major defoliators of

between stand types. Bird predation on larvae was

aspen trees in Alberta’s forests. FTC populations can

greater in aspen stands and was related to the pres-

C

interactions (i.e. competition and chemical interaction)
among naturally co-occurring Alberta grassland species.
I transplanted target plant species into 480 experimental

Sam tying back neighbouring plants

plots that
consisted of

compounds can either have

combina-

a negative (inhibitory) or a

tions of: lit-

positive (stimulatory) effect.

ter (removed

I found that when litter

or left

was left intact, the effect of

intact), root

chemicals compounds was

chemical

inhibitory. However, when

compounds

litter was removed, the

ompetition for resources among plants has the poten-

(present or

outcome of the interac-

tial to greatly reduce biodiversity and this can influ-

removed

tion switched, in that the
chemical compounds had a

persist wherever there are aspen trees, and Alberta’s boreal

ence of specific bird species that were absent from

forest comprises a diversity of forest compositions, includ-

mixedwood stands. My results highlight the role of

ence the structure of natural plant communities. Plant in-

using acti-

ing aspen and mixedwood forest stands, that are suitable

both predators and parasitoids as independent causes

teraction can also occur independent of resources, through

vated char-

habitat. The dynamics of FTC populations (i.e. population

of mortality of FTC in all forest stands, and suggest

chemicals that are produced by neighbouring plants’ roots

coal - an absorber of the chemical compounds) and root

mer scenario has the potential to reduce plant biodiversity,

growth rates) are partly determined by mortality caused by

that a possible forest composition trend towards more

or released during the decomposition of dead plant mate-

competition (using PVC pipes that were inserted into the

whereas the latter scenario suggests a potential mecha-

predators and parasitoids. Forest composition may affect

homogeneous aspen stands will have few consequences

rial (litter). Negative chemical compounds can suppress or

ground to prevent root interaction between target plants

nism that may aid our understanding of coexistence and

the dynamics of FTC populations if predator or parasitoid

for FTC population dynamics and outbreaks.

eliminate surrounding plants which can ultimately reduce

and their neighbours). To ensure that the plants only inter-

the maintenance of diversity in plant communities.

communities differ between stands. My research addresses

the diversity of plant communities. I tested the interactive

acted belowground, I tied back surrounding neighbouring

the influence of forest stand composition on the spatial

effects of plant litter and the two modes of plant-plant

plants using deer-netting. It is known that root chemical

26
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Amy counting forest tent
caterpillars in a predator
exclosure

stimulatory effect. The for-
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Bat Roosting Behaviour in
the Boreal Forest

A little brown bat captured in
the study

Year 1 Final Report

Cory R. Olson
University of Calgary, M.Sc.
Dr. Robert Barclay, Supervisor

T

Kinship and Use of Space
by Female Richardson’s
Ground Squirrels
Year 1 Final Report

Catherine Ovens
University of Lethbridge, M.Sc.
Dr. Gail R. Michener, Supervisor

ree cavities are critical resources for many species of
bats. They provide shelter, a location to raise young,

A

and for many bat species, are primary sites for social
interactions. As a result of regular roost switching, both

as mothers, daughters and littermate sisters, frequently
share portions of both their aboveground home ranges
and their belowground burrow systems. More distant kin,
such as grandmothers, granddaughters, aunts, nieces and
cousins are less likely to share space. For even the closest
kin, sharing is primarily limited to a 2- to 3-week period
after emergence from hibernation, though some share
again on an occasional basis in the few weeks before entry into the next hibernation. Females require their own
personal space for about 6-7 weeks from mid-pregnancy

lberta is home to five species of ground squirrels that

until the end of lactation, during which time they rear

serve as prey for many aerial and terrestrial predators.

a litter of 5-7 offspring. Understanding the behavioural

the location and composition of roosting groups changes

Ground squirrel burrow systems also create subterranean

and ecological needs of Richardson’s ground squirrels is

regularly throughout the summer, resulting in cryptic

habitat used by a variety of invertebrates and vertebrates.

necessary to assess the impact of ecosystem fragmentation on this native Alberta species.

patterns of habitat use and social organization. Little is

fidelity to specific roost areas. The choice of

The Richardson’s ground squirrel inhabits prairie, the

known about habitat use or social behaviour of bats in

roost trees changed with the developmental

ecosystem that has been most affected by conversion and

forested areas. I used radio-telemetry to locate the roosts

roost switching behaviour for little brown bats. I found evi-

state of offspring and with ambient temperature, with the

fragmentation associated with agriculture and urbaniza-

of female little brown bats and northern bats in Lesser

dence that roost selection differed between species, with

largest roosting groups and largest roost trees being used

tion. I studied Richardson’s ground squirrels in a fragment

Slave Lake Provincial Park throughout the summers of

northern bats being found most often at lower heights and

near the time that bats gave birth. My study highlights the

of grassland surrounded by intensively cultivated and irri-

2009 and 2010. My objectives were to examine spatial

typically in the cracks of living aspen, while little brown

importance of maintaining suitable habitat over a broad

gated farmland near Lethbridge, Alberta, and my study fo-

and temporal patterns of habitat use, compare roost use

bats roosted higher and most often used balsam poplar.

spatial scale, as colonies appear to require numerous and

cused on how females share the limited aboveground and

Despite regular roost switching, little brown bats showed

diverse roost trees throughout the summer.

belowground space. I found that close female kin, such

between species, and to examine roosting networks and

28
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Catherine uses radiocollars to locate
Richardson’s ground squirrels underground and dye marks to identify
them aboveground
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Effects of Roads and
Native Fish on a Declining
Amphibian Population
Year 2 Final Report
Katie S. Pagnucco
University of Alberta, M.Sc.
Dr. Cindy Paszkowski, Supervisor
Dr. Garry Scrimgeour, Supervisor

R

traps at the “exit” of
each tunnel as well
as a camera at each
tunnel entrance. In
total, 104 salamanders were captured
after using the
tunnels. Cameras
photographed 55
salamanders using
tunnels, indicating

oads pose a physical barrier to amphibians through

the potential of this

increased susceptibility to death, dehydration, and

technology for monitoring tunnel use.

predation while crossing roads. My main objective is to

Adult long-toed
salamander (Ambystoma macrodactylum) walking
along drift fence
towards tunnel
entrance; red
mark made with
Visible Implant
Elastomer (VIE) is
visible

Northern Flying Squirrel
Nesting Biology

Hanging a live-trap on a spruce
tree in Sheep River Provincial
Park

Year 2 Final Report

practices should seek to retain large DBH dead, dying and

ment
heart-rot-infected trees. We did not find any evidence

Jesse E. H. Patterson
University of Calgary, Ph.D.
Dr. Kathreen Ruckstuhl, Supervisor

N

of communal nesting by northern flying squirrels in this
region, which was unexpected. Parasitological work involving parasite identification and removal experiments is
ongoing with completion expected in late 2012.

ests are used by many species for rearing offspring,
thermoregulation and predator avoidance and are

thus critical resources, especially in cold climates. Often,
manders. Experiments showed lake chub could consume

nest characteristics are poorly understood, making proper

salamander larvae, and larvae responded to lake chub by

management of these features difficult. I examined the

used an average of 2.6 unique nests (range: 2 – 6). Flying

assess the potential of amphibian tunnels as a means of

Fish affect amphibian larvae directly through consump-

reducing activity and increasing refuge use. Although the

nest-tree and surrounding nest-habitat preferences of the

squirrels nested most often (~63%) in tree cavities and

conserving a declining amphibian population. Specifically,

tion or indirectly by eliciting antipredator behaviours that

tunnels may reduce adult salamander road-mortality, if an

northern flying squirrel (Glaucomys sabrinus), a preferential

these cavities were located in large diameter-at-breast

I am working in collaboration with Waterton Lakes National

incur fitness costs. Long-toed salamanders typically show

expanding fish population is reducing larval numbers, the

cavity nester and species of management interest, along

height (DBH; mean = 29.7 cm) snags and live aspens

Park on an initiative where four tunnels were installed

an allopatric distribution with fish; however, Linnet Lake

population may still be at risk of extirpation.

the eastern slopes of the northern Rocky Mountains in

(Populus tremuloides). Northern flying squirrels preferred

under the Entrance Road in 2008 to protect a population

represents the unusual situation where they coexist with a

Sheep River Provincial Park, Alberta. Adult northern flying

nest-sites surrounded by less canopy cover and more >25

of long-toed salamanders (Ambystoma macrodactylum)

fish, lake chub. My second objective was to assess the role

squirrels were trapped and radiocollared during the sum-

cm DBH snags than random sites. Northern flying squirrels

that cross this road during annual migrations to and from

of lake chub in the decline of this salamander population.

mer and radio-tracked during the day to their nest sites

in cold climates such as Alberta may be constrained by ap-

this breeding site. To monitor tunnel use, I installed pitfall

I found little evidence of successful reproduction of sala-

from September through January. Northern flying squirrels

propriate nest-tree and nest-habitat availability. Manage-

30
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Impacts of Logging on the
Bumble Bee-Influenced
Pollination Community
Year 2 Final Report

left 0%, 10%, 20%, 50%, 75% or 100% of the trees unhar-

bumble bees relative to their food sources (flower nectar),

vested after logging. I found significant changes to the

I found that leaving 10-20% of the trees unlogged was less

flower community regardless of the amount of trees left.

disruptive than was clear cutting and the 50-75% treat-

However, clear cutting altered the flower community more

ments. Additionally, bumble bee foraging behaviour in

than did retention logging. Examining the distribution of

unlogged forest adjacent to logged areas deviated from an
Ideal Free Distribution, suggesting that
protected forests may be negatively af-

Chris J. Pengelly
University of Calgary, M.Sc.
Dr. Ralph Cartar, Supervisor

B

fected simply by the presence of adjacent
logged forests. I found almost no effect
of logging on the nectar production rate

umble bees are important pollinators of understory

of flowers, but did find that logging roads

plants in the boreal forest and are dependent on flow-

altered bumble bee and flower communities, as well as bee foraging patterns.

ers for food (nectar and pollen). Logging and the associated changes to forests can impact bumble bees and bumble

Climate Change: Its
Ecological Implications in
the Long-term
Conservation of Grizzly
Bears.

alternative to clear cutting, designed to minimize impacts

climate change on the ecology of grizzly
bears. Our results show that the amount of

Year 2 Final Report

time spent in hibernation, and the timing
of den entry and emergence are strongly

Karine E. Pigeon
Université Laval, Ph.D.
Dr. Steeve D. Côté, Supervisor

A

bee visited flowers. Variable retention logging (VRL) is an

Karine installing weather
equipment near a grizzly
bear den site

driven by individual characteristics such
as sex and reproductive status. Females
enter dens earlier and emerge from dens
later than males regardless of annual
variations in weather and food availability.

problematic and potentially detrimental aspect of cli-

ning period is widely viewed as a sensitive period during

mate change and its impact on natural systems is that

which disturbances can have strong effects. Even though

Yearly variation in the amount of time spent near dens

by leaving trees on the landscape. The objectives of this’

climate change may act as an additional strain on already

bears hibernate to reduce their energy expenditure, there

prior to denning for both males and females suggest that

research were to determine impacts of VRL and clear cut-

fragile populations affected by other factors such as habi-

are large energy costs associated with the hibernation

either weather variables and/or food availability influence

ting, 8-9 years after logging, on bumble bees and bumble

tat loss or over-exploitation. The effects of climate change

period, especially for lactating females. The objective of

pre-denning behavior. Future research will investigate the

on fragile populations will likely be more pronounced dur-

my research was to explore the relationships between

links between climate trends and denning behavior as well

flowers at the EMEND (Ecosystem Management Emulating

ing energetically demanding periods such as the lactating

meteorological variables and denning behavior to better

as the effects of meteorological conditions on year-round

Natural Disturbances) site in Northern Alberta. Treatments

period for mammals and winter. For grizzly bears, the den-

understand the effects of meteorological conditions and

grizzly bear behavior.

bee-visited flowers. To do this we censussed bees and

32
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Chris collecting flower count data
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Submerged-AquaticPlants in Undisturbed
Open-water Marshes
Spanning a Range of
Salinity
Year 2 Final Report

Rebecca C. Rooney
University of Alberta, Ph.D.
Dr. Suzanne Bayley, Supervisor

S

typical of fresh to sub-saline water. The ionic-balance in saline water is important as plants tolerate sulfate better than
chloride. Generally, chloride was below 200 mg/L, and
sulfate was responsible for elevated conductivity. In three
wetlands, however, chloride exceeded 1000 mg/L: two
marshes fringing the La Saline Natural Area, and another
in the Child Lake Meadows Natural Area. I observed 24
ranged from 0 to 11 species, with a mean of 5 (standard
declined with conductivity and chloride concentration and
increased with the density of plant growth. I observed

habitat type in the Boreal Ecozone, yet, these are the

foliosus and the freshwater carnivorous Utricularia minor.

type of marshes to be built in the Athabasca oil sands

Voucher specimens collected are held at the University of

region once mining is finished. To evaluate whether these

Alberta’s Vascular Plant Herbarium.

son is required. To characterize healthy boreal sub-saline
wetlands, I sampled 39 undisturbed shallow open-water
wetlands from as south-east as Miquelon Provincial Park to
as north-west as Hay-Zama Wildlands Provincial Park. Wet-

34
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bear populations in the Bow Valley of Banff.
A novel hair sampling system was installed
at 21 of 23 of the crossing structures to
determine the number of unique male
and female bears using the crossings. To
add context to the data collected from the

Michael A. Sawaya
Montana State University, Ph.D
Dr. Steven T. Kalinowski, Supervisor

error ± 0.4). Richness and Shannon-Wiener diversity both

two regionally rare species: the pond weed Potamogeton

Grizzly bear passing
through barbed wire hairsampling system at wildlife
underpass in Banff NP

Year 2 Final Report

open-water plant species, but richness at individual sites

ub-saline shallow open-water marshes are a rare

constructed wetlands are healthy, a standard for compari-

Wildlife Crossing Structures for Grizzly and Black
Bear
Populations in the Bow
Valley, Alberta

lands ranged in conductivity from 88 to 7160 µS/cm, values

T

Rebecca sampling submersed aquatic
vegetation by kayak so as not to disturb the sediment

crossings, hair samples were also collected
from the bear population surrounding
the TCH using a combination of hair traps
and rub tree surveys. The genetic data
produced from the hair samples will be

he section of the Trans-Canada Highway (TCH) that

of intensive monitoring of the wildlife crossings has shown

bisects Banff National Park supports the highest vol-

they reduce mortality and maintain wildlife movements.

used to assess the effectiveness of different types of

ume of traffic of any road in the North American national

Track pads have recorded 679 grizzly bear and 1191 black

crossing structures, to calculate the proportions of the

park system. Wide-ranging carnivores, such as grizzly

bear crossings of the TCH, but the number of different

bear populations using the crossings and to quantify the

and black bears, are vulnerable to mortality and habitat

individuals using the crossings and whether the crossings

level of bear movement and gene flow across the TCH.

fragmentation caused by roads such as the TCH. To reduce

benefit populations remain unknown. I used noninvasive

these negative impacts, wildlife fencing and 23 crossing

genetic sampling methods to assess the conservation

structures were constructed along the TCH. Fourteen years

benefits of wildlife crossing structures for grizzly and black
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Stormwater Wetlands as
Habitat for Amphibians in
an Urbanized Landscape

A stormwater wetland
located in the City of
Edmonton. Increased
vegetation surrounding
urban wetlands helps
maintain amphibian
populations

Year 2 Final Report

Brett R. Scheffers
University of Alberta, M.Sc.
Dr. Cindy Paszkowksi, Supervisor

U

rbanization is a pervasive disturbance that threatens

The Impact of Forest Harvesting on a Boreal Parasitoid Community

Marla at a Malaise trap,
used to collect parasitoid
wasps

Year 2 Final Report

Marla D. Schwarzfeld
University of Alberta, Ph.D.
Dr. Felix Sperling, Supervisor

P

arasitoids are insects that lay their eggs in or on other

general trend towards a greater number of

insects or spiders, develop by feeding on the living

Ichneumonidae with increasing green-

host tissues, and eventually kill their hosts before emerging

tree retention. At least three subfamilies

than at natural sites.

as adults. Many parasitoids attack herbivorous insects, such

(Cylloceriinae, Ichneumoninae, Pimplinae)

wetland types. Canadian Toad (Anaxyrus hemiophrys) were

The retention of natural wetlands would likely be most

as caterpillars and sawfly larvae. As such, they play a large

retention and uncut), 8 years post-harvest, at the EMEND

found outside the study area but only occurred at urban

effective in maintaining sizeable frog populations;

role in the regulation of potential pest species, in both

(Ecosystem Management Emulating Natural Disturbance)

appeared to be negatively affected by harvesting; no taxa

I conducted amphibian surveys (adult, egg, larvae, and

wetlands with surrounding forest cover. Breeding male

however, in the context of urban landscapes, where the

natural and managed ecosystems. Because of their high

experimental site in northwestern Alberta. A total of 47,710

were strongly associated with clearcuts. These results

metamorphs) at 75 wetlands located throughout the City

wood frogs occured at only 50% of stormwater wetlands

creation of water retention facilities is already required

trophic level and highly specialized life history, parasitoids

ichneumonids from 23 subfamilies were collected. From

indicate that leaving a greater percentage of standing trees

of Edmonton, Alberta, Canada, with a focus on the wood

versus 93% of natural wetlands. The presence of breeding

for flood prevention, focusing on preserving native

may be particularly vulnerable to ecological disturbance.

these, I identified three subfamilies to species, for a total

when harvesting may improve habitat for at least some

frog (Lithobates sylvaticus). Wetlands consisted of natural

males was best predicted by the proportion of native veg-

terrestrial habitat is likely most essential in maintaining

I collected Ichneumonidae (the most species-rich family

of 3,878 specimens representing 64 species, including 13

parasitoids, which has important implications for control of

river valley and upland sites, and constructed stormwater

etation within 100 m of a wetland. Wood frogs successfullly

urban amphibian populations.

of parasitoid wasps) from four harvesting treatments

new species records for Alberta. While there was no overall

potential forest pests.

wetlands.

reproduced at stormwater wetlands but relative abun-

(clearcut, 20% green-tree retention, 50% green-tree

impact of harvesting on species richness, there was a

amphibian populations worldwide. While negative

impacts of urbanization on amphibian populations are

I found wood frog, boreal chorus frog (Pseudacris maculata)

dances of eggs, tadpoles and metamorphs were lower

generally recognized, little is known about which life-

and tiger salamander (Ambystoma tigrinum) at all three

history stages, aquatic or terrestrial, is most affected by
urbanization.
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Population Structure and
Phylogeography of
Mountain Goats

Aaron and a female
mountain goat from Caw
Ridge, Alberta; Dr. Côté is
counting the number of
teeth
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Aaron
Aaron B.A.
B.A. Shafer
Shafer
University of Alberta, Ph.D.
Dr. David Coltman, Supervisor
Dr. Steeve Côté, Supervisor

A

Macroinvertebrate and
Waterfowl Communities
of Rotationally Grazed
Temporary Prairie Pothole
Wetlands

Cattle gathered around one
early grazed wetland
communities, vegetation and water chemistry of each wetland was surveyed. I found
the late grazed wetlands to contain more
abundant and diverse macroinvertebrate
and waterfowl communities than the early
grazed wetlands. The increased abundance

Year 1 Final Report

and diversity of macroinvertebrates and
waterfowl using the late grazed wetlands is

Carly A. Silver
University of Calgary, M.Sc.
Dr. Steven M. Vamosi, Supervisor

lpine populations provide the rare opportunity to
assess the impact of natural fragmentation on genetic

T

structure. The mountain goat (Oreamnos americanus) is
an alpine specialist endemic to the mountains of western
North America. For my project, I examined the spatial

likely related to the presence of taller, more
diverse vegetation combined with lower
levels of nitrogen and phosphorus found in
the late grazed wetlands. Overall, my study

emporary wetlands of the Prairie Pothole Region (PPR)
contain standing water from early spring through

a portion of the pasture at any given time. I examined how

found that rotational grazing may have

mid-summer. Unfortunately, over half of the temporary

the timing of cattle grazing impacts the macroinvertebrate

a positive influence on macroinvertebrate and waterfowl

genetic structure and phylogeopraphic history mountain

fossil evidence, I also found support for two distinct glacial

assess the population structure and evolutionary history

wetlands in the PPR have been drained for agricultural

and waterfowl communities of temporary PPR wetlands.

diversity by allowing some wetlands to escape grazing

goats spanning their entire native range. I detected 17

refugia. These refugia were situated south and north of

of mountain goats and adds important insight that can be

purposes. Cattle grazing is a common practice in the PPR.

Fourteen temporary wetlands located in rotationally

pressure during the wet season.

populations across North America that are genetically

the (likely Beringian) ice sheets. Overall, the fragmentation

used for conserving the adaptive and evolutionary poten-

Generally cattle have uncontrolled access to any wetlands

grazed pastures were repeatedly surveyed. Half of the wet-

diverse. The patterns of differentiation suggested that

of mountain ranges and past glacial refugia have been

tial of both the alpine and its inhabitants.

located within their pastures. One management system

lands were grazed in spring (early grazed; wetlands contain

mountain ranges were facilitating gene flow, but long-

important factors that have shaped the population genetic

currently used to increase the availability of year-round for-

water), while the other half were grazed in fall (late grazed;

distance dispersal is an ongoing phenomenon. Contrary to

structure of mountain goats. This is the first project to

age is rotational grazing which limits cattle access to only

wetlands are dry). The macroinvertebrate and waterfowl
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Effects of Social Trust in
Government on Attitudes
Towards Wolves and Wolf
Management in Alberta,
Canada

The wolf/livestock interface in
southern Alberta
groups) need to feel included and heard and this produces
positive attitudes towards wolf management practices. In
general, social trust in the agency has been identified as
an important driver of attitudes towards environmental
issues. This research examines the variables affecting social

Year 2 Final Report

trust in relation to wolf management issues. Data collected
through a mail survey of residents in Southwestern Alberta

Carly C. Sponarski
University of Calgary, M.E.Des
(Environmental Science)

was used to examine the mediatory role that social trust
plays between a person’s values and attitudes toward wolf
issues. Our findings show that social trust in the managing

Dr. Marco Musiani, Supervisor

M

agency does play a crucial role linking a person’s values to
management program in southwestern Alberta.

positive attitudes towards wolves. My results illustrate the
important role played by agencies in determining their

y original proposal focused on ecological reasons

Forest Tent Caterpillar
Parasitoid Community
Shifts Across the ‘Front’ of
an Advancing Outbreak in
Northern Alberta

Collecting forest tent caterpillars from aspen trees in the
field in 2009
their parasitoids at the Meanook Biological
Research Station near Athabasca. More than
4000 parasitoids were obtained, including eight
species of flies and seven species of wasps. Results show that the parasitoid community does

Year 2 Final Report

change with increasing forest tent caterpillar
population density and the speed of parasitoid

Jennifer L. Waller
University of Alberta, M.Sc.
Dr. Jens Roland, Supervisor

T

response varies among parasitoid species. The
speed of response to the increase in forest tent
caterpillar density was determined to be related
to the parasitoids’ life history, particularly egg
laying strategy, dispersal ability, and fecundity.

he forest tent caterpillar (Malacosoma disstria) is one

Rates of parasitism will be compared to identify

of the most widespread native defoliators of aspen

Wolf depredation on domestic livestock continues

constituents’ attitudes towards wolf issues. From a broader

forests across Canada. Periodically these moths’ popula-

present in northern Alberta and to determine how the

with the objective to influence management. However,

regardless of the number of wolves culled. In addition,

perspective, this study suggests that communication,

tions increase to outbreak densities resulting in complete

forest tent caterpillar parasitoid community responds

dominance by different components of the parasitoid com-

research indicates that human perception is a large

perception of conflict may be high regardless of the level

education and participation by local residents are key to

defoliation of deciduous trees and shrubs. I am investi-

to a rapid increase in host density. I collected more than

munity, across the front of the advancing outbreak. This

contributing factor to the success of any management and

of livestock losses. Under these circumstances, managing

managing environmental management conflicts, which

gating the effect of parasitoids on forest tent caterpillar

15,000 forest tent caterpillars over two summers from 56

research will help us to understand large scale and long

conservation programs than purely ecological data. Thus,

agencies could reduce conflicts by fostering participa-

inevitably have conservation implications for wolves in this

populations at low and increasing densities in Alberta.

sites along Highway 881 in northern Alberta. These forest

term FTC population cycles in northern Alberta.

tion. People (including residents and, ideally, all interest

area.

My objectives were to determine which parasitoids are

tent caterpillars were reared in individual containers for

behind wolf predation on livestock (depredation)

understanding residents’ perceptions is key to the wolf
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Comparing Urban and
Rural Fecal Parasites of
Coyotes in Calgary, Alberta

Alexander sampling for
coyote fecal samples in a
rural site within the foothills, northwest of Calgary,
Alberta

Year 2 Final Report

Canadian Rockies caribou
at Desolation Pass on the
northern boundary of Jasper National Park

Year 2 Final Report

Alexander Watts
University of Calgary, M.Sc.
Dr. Shelley Alexander, Supervisor

C

Conservation Genetics
of Threatened Woodland
Caribou in the Canadian
Rockies

oyotes are resilient carnivores that inhabit many cities

due to variation in unique environmental

of Canada and the United States. Recent literature

characteristics that may facilitate infection

Byron V. Weckworth
University of Calgary, Ph.D.
Dr. Marco Musiani, Supervisor

W

hile ecological information is important for identify-

suggests that urban coyotes may be more susceptible

rates indirectly. Zoonotic risks posed were

to infection than rural or wilderness inhabitants. I used

low. Overall, the similar parasitism in urban

on a contemporary scale, genetic data are essential for

and rural areas suggests that canid feces,

ing how and why caribou populations are in decline

fecal analyses to compare coyote gastrointestinal parasite

revealed no significant differences in species prevalence

clarifying evolutionary history, cryptic population structure

ish Columbia. Historically this network was created by high

prevalence, intensity, diversity, and pathogenicity between

between urban and rural areas. The most prevalent species,

potentially domestic or wild, might be exposing immu-

and genetic parameters important for long term survival.

levels of dispersal between herds. In the recent past this

urban and rural areas of Calgary, representing the first

Toxascaris leonina, had the highest intensity across all ur-

nologically naive coyotes to parasites. Rodent diet items,

Through genetic analysis I can address pertinent manage-

network has been interrupted and fragmented. Manag-

survey of gastrointestinal parasites in Calgary area coyotes.

ban and rural sites. Seasonally, significant differences were

acting as reservoirs of parasites, could also be a source of

ment related questions of connectivity, gene flow and

ers might adopt plans that include maintaining habitat in

Weekly non-invasive sampling for coyote feces occurred

identified for six species in urban and rural areas. Parasite

infection. Considering coyotes as sentinels of ecosystem

potential source herds for caribou reintroduction projects.

core caribou ranges between Jasper, Banff and contiguous

over one year along transects in urban and rural sites. 460

species richness was significantly higher in rural areas, but

health, these results suggest that rare or endangered canid

Analyses indicate a network of herds within the Canadian

areas in British Columbia; monitoring and fostering caribou

total samples were analysed using common fecal flotation

diversity was similar. Differences in fecal parasites were

species such as Swift Fox may face exposure to infected

Rockies, including Jasper and Banff National Parks and cari-

dispersal within these areas; and eventually consider trans-

techniques. Fifteen parasite species were recovered and

identified among individual sites and were most likely

feces in urban and rural habitats.

bou on the western slopes of the Canadian Rockies in Brit-

locations among these areas as a first priority.
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Seeds of Change: Understanding Vegetation
Responses to Climate
Change and Grazing in
Alberta’s Grasslands

Shannon recording vegetation composition (percent
cover) on a device
constructed to reduce researcher impacts on the plots
samples from each of the plots, sieving the
soil to isolate the seed, and germinating the
seeds in a greenhouse. The 2007 seed bank

Year 2 Final Report

community was then compared to the actual
vegetation community under the climate

Shannon R. White
University of Alberta, Ph.D.
Dr. James F. Cahill Jr., Supervisor
Dr. Edward W. Bork, Supervisor

T

change and grazing treatments. Similarity
decreased with grazing intensity, increased
with drought, and decreased slightly with
warming, across all years. Overall, similarity

Beetles Dependent on
Trembling Aspen
Deadwood and Their Habitats

Collecting beetles from emergence traps on dead aspen trees
including 28 new records for Alberta, and 4 new
species to science. Species are highly habitat specific and unevenly distributed on the landscape.
Deadwood qualities such as position, size, and

Year 2 Final Report

extent of decay, were important determinants of

Charlene M. Wood
University of Alberta, M.Sc.
Dr. John Spence, Supervisor
Dr. David Langor, Supervisor

B

the beetle community. Three beetle species were
strong indicators of large diameter (>34cm) fallen
wood, which occurs infrequently on the landscape.
Results from my study suggest that deadwood
beetles require a variety of habitats and that much

eetles inhabiting deadwood are one of the most speci-

of our biodiversity may still be unknown. Future

ose groups of forest dwelling organisms. These beetles

work can now use indicator species outlined in my

he rough fescue grassland of central Alberta is an

community composition can increase with disturbance. I

between seed bank and vegetation declined from 2007 to

endangered ecosystem that faces numerous dis-

predicted that similarity between seed bank and vegeta-

2009. These results suggest that vegetation responses to

turbances, including grazing and climate change. Both

tion would increase with grazing, drought, and warming. In

climate change can indeed be attributed to the seed bank.

decomposers, yet our current knowledge of the dead-

habitat associations, I collected beetles from a range of

climate change and grazing can affect grassland vegeta-

2007, a three year controlled, manipulative field experi-

However, similarity responds differently to disturbance

wood community is quite limited. We need to study the

habitats, from moribund standing trees to fallen and nearly

versity, we must implement forest management strategies

tion community, altering biodiversity and the abundance

ment with 90 plots was set up to determine the interac-

from grazing and warming than to disturbance from

deadwood fauna, their required habitats and the impacts

humified deadwood. Field work was conducted in mature

that maintain critical deadwood habitats overtime.

of invasive plants. Following a disturbance, reproduction

tive effects of grazing, drought, and warming on plant

drought. This knowledge will help us understand how

of forest management, so that this crucial component of

deciduous forests near the Ecosystem Management Emu-

via seed becomes important in the formation of plant

community composition and other response variables. In

the plant community may change with disturbance from

forest biodiversity can be conserved. To study the dead-

lating Natural Disturbance research site in the Peace River

2007, the soil seed bank was characterized by taking soil

climate change and grazing.

wood beetle fauna of trembling aspen and their specific

region of Alberta. I collected nearly 180 beetle species,

communities. Thus, the influence of the soil seed bank on
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work to study the effects of forest harvesting on

play important roles in forest ecosystems, especially as

our deadwood fauna. In order to conserve biodi-
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Plant and Lichen Diversity
in a Highly Fragmented
Agricultural Landscape

Natasha’s daughter, Ella, assisting with fieldwork at Kehiwin
Cree Nation

Year 2 Final Report

Impacts of Nitrogen and
Phosphorus on Alpine
Pond Biodiversity
Year 2 Final Report

Natasha D. Young
University of Alberta, M.A.
Dr. L. Dennis Gignac, Supervisor

A

An alpine pond
of the Cascade
Valley, Banff
National Park

Jim Zettel
University of Alberta, M.Sc.
Supervisor, Dr. Rolf Vinebrooke

griculture intensification in Canada has been linked

cover into classes and extract fragmentation data,

to a decrease in woodlot size and studies indicate

such as the amount of forest cover in each land-

I

examined the effects of nitrogen and phosphorus on
planktonic and benthic biodiversity and ecosystem func-

that plant and lichen biodiversity is negatively affected by

use area. Management of most of the land in the

the resulting isolation of remnant forest stands in agro-

boreal mixed-wood is largely in the hands of pri-

ecosystem study along the eastern front ranges of Banff

vate landowners; therefore, most of the remaining

tion by performing the first ever replicated natural pond

environments. Some protected areas, such as provincial

Park, Agricultural matrix and Aboriginal land. In circular

National Park. I tested the hypothesis that anthropogeni-

nutrient co-limitation). Existing water chemistry data

climatically sensitive extreme environments (e.g., alpine

parks, do still exist within the boreal mixed-wood forest in

quadrants placed along perpendicular transects, plant

woodlands are not protected by law and remain vulner-

cally elevated nitrogen deposition reduces biodiversity by

for many lakes and ponds in the area suggest that alpine

and polar) to global change.

Alberta. Through this study, we attempt to determine if

species abundance, lichen species presence and associated

able to deforestation. By including Aboriginal lands, the

stimulating the proliferation of large inedible phytoplank-

ponds are nitrogen-limited, while nutrient bioassays

Aboriginal land should be added to the list since First Na-

substrate was noted and environmental data was mea-

risk of losing plant species would be diminished and the

ton, which out compete smaller and more edible species,

indicated they were co-limited by nitrogen and phospho-

tions and Metis have control of land set aside for traditional

sured. Multivariate statistical analyses were used to assess

efficiency of conservation work increased. This research

thereby impairing energy transfer to higher trophic levels

rus. Thus, plans are to resolve this apparent contradiction

harvesting practices. I examined upland aspen-dominated

sampling adequacy and identify distribution patterns

uses current GIS/remote sensing techniques to further our

such as zooplankton. In addition, I am also examining

by addressing the issue of nutrient limitation at the whole

stands in three different land-use areas within the boreal

and environmental gradients through ordination. I used

understanding of ecologically important plant groups and

whether pristine alpine pond ecosystems in the Canadian

ecosytem level. Surprisingly, it appears that food web

mixed-wood forest of northeastern Alberta: Provincial

remote sensing/GIS software to reclassify regional ground

plant community characteristics on small and large scales.

Rockies are limited by nitrogen, phosphorus, or both (i.e.

interactions may mediate the responses of ecosystems in
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The biology of bat migration
Erin Baerwald
University of Calgary, Ph.D.
Dr. Robert Barclay, Supervisor

Habitat selection of feral horses in the
Alberta Foothills
Tisa Bevan
University of Alberta, M.Sc.
Dr. Edward Bork, Supervisor

By determining the origins of migratory

Feral horse populations in Alberta are

bats recovered in south-western Alberta

present in areas where native grassland

we can potentially delineate summer

habitats are limited in area, sensitive to

distributions and migratory routes of

grazing, and subject to many competing

bats. This will help clarify the potential

land uses. A better understanding of the

harm that bat fatalities at wind facilities

habitats feral horses prefer and the factors

may have as well as suggest potential

regulating these choices will allow for

mitigation solutions for wind energy

improved management of these animals

facilities.

in the future, including the development
of superior strategies to conserve native
grasslands.

Erin examining a hoary bat carcass

Progress Reports
48

Tisa conducting vegetation sampling
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Combined effects of food web structure and
Effects of spatial nutrient accumulation on fish
bioenergetics on mercury biomagnification in
health in the South Saskatchewan River Basin
northern pike (Esox lucius) in reservoirs with improverished food webs
Lars Brinkmann
University of Lethbridge, Ph.D.

Cecilia Chung
University of Calgary, M.Sc.

Dr. Joseph Rasmussen, Supervisor

Dr. Leland Jackson, Supervisor

Status and genetic population structure of freshwa- Influences of landscape and grazing regime on bee
ter sculpins (Cottidae) in the Peace River resion, with pollinators and their floral resources in rough fescue
special emphasis on a potential invader, Cottus asper prairie
Stefan Dennenmoser
University of Calgary, Ph.D.

Megan Evans
University of Calgary, M.Sc.
Dr. Ralph Cartar, Supervisor

Dr. Steven Vamosi, Supervisor

Lars is studying the effects of prey

Eutrophication is a global problem,

Stefan’s research will improve present

This project will dissect local and

community structure on mercury

and thus better understanding of

knowledge of the non-game freshwater

landscape agricultural effects on plant-

biomagnification in northern pike

riverine relationships regarding nutrient

fish fauna in northern Alberta. The status

pollinator relationships, allowing us to

inhabiting reservoirs. Results from

accumulation is highly desirable. Longnose

and origin of C. asper in Alberta will be

understand the factors that influence wild

this project may help us learn how to

dace acts as a sentinel species for

clarified, and the possible discovery of

bees, an important group of pollinators of

manage species assemblages in man-

looking at indirect nutrient effects on fish

genetic population subdivision may have

conservation concern.

made lakes to minimize mercury levels in

populations.

implications for sculpin conservation in

predatory fish.

Megan’s field assistants Nicole and Colleen conducting flower counts

the Peace River region.
Prickly sculpin (Cottus asper) from Peace
River, caught near Dunvegan

Predatory fish feeding on optimal food
sources reach large sizes in only a few
years. Mercury levels are relatively low
in these fish
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Cecilia installing data loggers to measure
temperature and dissolved oxygen levels
in the Bow River at McKinnon Flats
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Behavioural syndromes and their application to the
management of habituated and non-migratory elk

Extent of natal dispersal in songbirds among landscapes with different disturbance regimes

Robert Found
University of Alberta, M.Sc.

Samuel Hache
University of Alberta, Ph.D.

Dr. Colleen Cassady St. Clair, Supervisor

Dr. Erin Bayne, Supervisor

Robert’s project is important because

Interactive effects of size-selective fish predation
and climate warming on planktonic food webs in
alpine lakes of the Alberta Rockies

Phenotypic and demographic determinants of male
reproductive success in a hunted population of bighorn sheep (Ovis canadensis)

Megan MacLennan
University of Alberta, M.Sc.

Alexandre Martin
University of Sherbrooke, Ph.D.

Dr. Rolf Vinebrooke, Supervisor

Dr. Fanie Pelletier, Supervisor

the problems of elk habituation resonate

Understanding natal dispersal will allow

throughout the trophic levels and can

determining the relevant spatial scale at

By contributing to a better understanding

negatively impact vegetation, predators,

which conservation strategies for songbird

of the mechanisms driving climate-related

Alexandre’s project is of major importance

human safety, and elk populations

populations should take place.

changes in alpine lake communities, the

because it will greatly improve our

themselves, and so improving our

results of this study will have implications

understanding of sexual selection and

methods of elk management is critical.

for the development of effective

provide insightful elements for an

Furthering our understanding of animal

conservation strategies to preserve the

evolutionarily sustainable exploitation of

biodiversity and integrity of Albertan

the species with a high economic value.

personality and individual variation
is important not just for improving

Only the most inquisitive elk notice the
camera itself and are interested enough
to investigate it

alpine lake ecosystems in the face of

our management of wildlife, but for

global change. If fish presence renders

understanding the root causes and

planktonic food webs more resistant to

individual motivations that lead to animal

climate warming, this will emphasize

behavioural choices in general.

the importance of conserving native fish
Samuel holding an individually marked
male Ovenbird from which two feathers
were collected for chemical analysis
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populations.

Tagged Bighorn rams in Canadian Rockies. Males and females live in spatially
separate groups outside the mating
period. This social organisation is named
“sexual segregation”
Collecting plankton from Kingfisher Lake
in Banff National Park for the mesocosm
experiment investigating the effects of
size-selective predation and warming on
aquatic food webs
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The genetics of phenotypic plasticity in post glacial
fish
Matthew Morris
University of Calgary, M.Sc.
Dr. Sean Rogers, Supervisor
Temperature is an important

to changing temperatures, we gain insight

environmental factor in the evolution of

into how future temperature changes

organisms. By identifying those genes

could affect Canada’s wildlife.

that have evolved in the past in response

The effect of landscape features on the genetic
diversity of Gaillardia aristata Pursh (Asteraceae)

Toxicity of maternally-transferred selenium to embryos and larvae of rainbow trout and brook trout

Transmission biology and landscape epidemiology
of an emerging parasite

Bao Tan Nguyen-Phuc
University of Alberta, Ph.D.

Nicole Pilgrim
University of Lethbridge, M.Sc.

Melissa Thomson
University of Lethbridge, M.Sc.

Dr. JC Cahill, Supervisor

Dr. Alice Hontela, Supervisor

Dr. Cameron P. Goater, Supervisor

Dr. Mark Dale, Supervisor

Dr. Douglas Colwell, Supervisor

Bao Tan is trying to understand the role of

Coal mining operations, sometimes

Since its emergence within Cypress Hills

natural and anthropogenic barriers and

located near habitat of native Athabasca

Park, Alberta in the 1990’s the rise in

corridors for gene flow in determining

rainbow trout, release selenium into the

prevalence of Dicrocoelium dendriticum

the genetic diversity of Gaillardia aristata

water. This project will provide data on

infection within wapiti, mule deer,

populations.

species-specific sensitivity to selenium, for

whitetail deer, and cattle has occurred at

use in setting water quality guidelines to

an abnormally rapid rate. This study will be

ensure a diverse fish population in areas of

the first to identify the host populations

coal mining in Alberta and preservation of

primarily responsible for the continued

native Athabasca

circulation of the lancet liver fluke and will

Gaillardia aristata

also provide the first GIS-based risk map

Metacercariae infected ants clinging to a
common dandelion

for an emerging parasitic disease of cattle

Matthew setting a stickleback trap
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Nicole spawning a rainbow trout that
had been fed an experimental diet containing selenium

and co-grazing wildlife.
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Differences in environmental conditions that affect
bird and plant biodiversity in compensation and
natural wetlands: Guidelines for management
Matthew Wilson
University of Alberta, M.Sc.

A Sampling of Research Emanating from ACA
Grants in Biodiversity Funded Projects
2011

2009

correlations suggest intralocus sexual conflict for a fitness-

• Newton JS, Glasier J, Maw HEL, Proctor HC, Foottit RG.

•Hebblewhite M, Munro RH, Merrill EH. 2009. Trophic
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Mandate

Mandate

This grant program has been established to increase
knowledge of flora and fauna in Alberta and to support
Alberta-based research, consequently, all work proposed
for funding must take place in Alberta. The location of
a student’s university is of no consequence but their
research must be done here.

Terms of Reference of this Program

Research Mandate

The ACA Grants in Biodiversity have been established to:

The program supports research in fields of biodiversity, conservation biology and ecology, all broadly construed; all kinds of organisms are covered.
The program was broadened in 2004 to encompass management responses of Alberta flora and fauna. Applications can deal with the study of Alberta’s
flora and fauna at any biological level, but such studies should be directly anchored in the real world. Applications will be adjudicated on the basis of: 1)
research merit; 2) reasonable budget; and 3) ability of the applicant to conduct the proposed project.

We fund graduate students. Grants are for up to a
maximum of $20,000 distributed over a 2-year funding
period. Awards are made in early April each year. Mean
award amounts are close to $11,000.

•

Serious potential applicants should visit our web site
(http://www.acabiodiversity.ca) where information
is updated annually, and application forms may be
downloaded.

The Grants Program is open to graduate students doing work in Alberta.
Applicants must be associated with a university as graduate students enrolled
in a graduate program (see specific limits of eligibility on our website).
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•
•

increase knowledge of Alberta’s heritage of living resources, specifically
the flora and fauna,
support research by graduate students and postdoctoral fellows in
Alberta, and
promote the development of highly qualified, Alberta-based
conservation biologists.

Who is Eligible to Apply?

Deadline: The deadline for receipt of applications is December 1 (or the last business day before December 1) each year.
Check http://www.acabiodiversity.ca for exact deadline.
For more information please contact:
Tracy Stewart, Program Administrator
ACA Grants in Biodiversity
Department of Renewable Resources
751 General Services Building
University of Alberta T6G 2H1
Phone: 780-492-1903
Email: tracy.stewart@ualberta.ca

Dr. Lee Foote, Program Director
Department of Renewable Resources
University of Alberta
Edmonton, Alberta T6G 2H1
Phone: (780) 987-3054 ext. 2233
Email: Lee.Foote@ualberta.ca
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The ACA Grants in Biodiversity invites proposals from graduate students from
any approved research university, regardless of province or country, to apply for
financial support to conduct research on basic biology or management of Alberta’s
flora or fauna. We support studies of conservation biology, biodiversity, ecology
and management, all broadly defined. All taxa of living organisms are acceptable.
Proposal strengths may emerge from their logic, clarity, usefulness, general interest,
or discovery; however a high level of scientific merit is essential.

For more details on
program, applications,
deadlines and sponsors see:
  Biodiversity Grants:
  http://www.acabiodiversity.ca/
   Alberta Cooperative Conservation Research Unit:
  http://www.biology.ualberta.ca/accru/
   Alberta Conservation Association:
  www.ab-conservation.com

Program goals are to:
•

Increase knowledge of Alberta’s living resources,
notably flora and fauna.

•

Enhance training of highly qualified graduate
students working in conservation biology in Alberta.

•

Support the ACA’s mission to promote conservation
of Alberta resources.

