Biologist Dr Mark Brigham has dedicated his career to
learning more about animal behaviour, in particular birds
and bats. Here, he offers insight into the importance of
balance in achieving long-term success in research
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A state of torpor
What inspired you to first get involved in
biological sciences?

In what ways do you try to inspire your
students?

I was always interested in being outdoors,
but I really became interested when I was
offered a field assistant position during my
undergraduate degree at Queen’s University.
A fortuitous conversation with my then
MSc advisor motivated me to continue
to study bats but to incorporate work on
nighthawks, part of a very poorly understood
family called the Caprimulgidae, a group of
birds I have continued to study ever since.
I chose to focus on heterothermy going
into a Postdoctoral fellowship with Dr
Robert Barclay at the University of Calgary
to actively set myself apart from other
biologists in Canada who studied bats. I
proposed, and ultimately completed, a
project on summer daily torpor use by free
ranging Common Poorwills (Phalaenoptilus
nuttallii). I knew I could catch them based
on my nighthawk experience and up to
that time no one had worked with them in
the field, thus, I felt it presented a special
research opportunity.

I try to work hard and bring my sense of
enthusiasm and enjoyment for teaching and
learning to undergraduates in the classroom.
I feel strongly that too much time is spent
simply covering topics in many science
classes, rather than exposing students to
the dynamic nature of the discipline. What
attracts most people to science in the first
place is their curiosity about the things which
we do not know. I bring my own research
and that of others to the class, to emphasise
that science is dynamic. I think it is critical
I maintain my own research programme
and keep current with the peer-reviewed
literature in my discipline.

How do you benefit from the insight of
other scientific disciplines?
One strategy is to seek out productive
thoughtful collaborators. Perhaps the best
decision research-wise I ever made was to
spend a sabbatical year beginning in 1996 in
the laboratory of Dr Fritz Geiser in Australia.
He taught me a considerable amount about
how to undertake science in a different
manner and I think that our interaction has
led to both of us changing the way in which
we work. Geiser has subsequently engaged
in considerably more fieldbased projects and
my laboratory has acquired a respirometry
system allowing us to make more direct
metabolic measurements. The other insight
that I derived from this sabbatical visit was
that, to be productive, one must actively
engage with colleagues.

Why do you think public outreach is so
important?
It is my strong belief that faculty members
must balance their professional activities.
We are hired to conduct research, teach
and perform services. I am proud of the
fact that I at least come close to achieving
three activities. Bats and goatsuckers are
perfect vehicles for outreach as they are
often misunderstood or totally unknown and
thus can be used to make people aware of
what science is, who scientists are and why
apparently esoteric research can be important.
My most visible efforts at science outreach
involve the many ‘bat talks’ that I give to
various organisations and school groups.
What do you find most rewarding about
your work?
I pride myself in trying to balance the various
demands on a science professor’s time; trying
to conduct quality research, teach well at
both the undergraduate and graduate levels,
provide community service and contribute to
university governance. Students inspire me
by being energetic, enthusiastic and doing

their best. I enjoy their feedback, questions
and exhibition of ability. One of the
important points that I try to make during
public talks is that a career in science is both
fun and rewarding. I find it very satisfying
to engage audiences and feel that you have
both entertained and enlightened.
In your opinion, what is the greatest challenge
facing future animal behaviour research?
I am hard pressed to name only one. In the
Canadian context, behavioural research and
biological work in general faces a funding
constraint. Without direct ties to medicine
or industry, we have not made the case
that our work is important. The relatively
large class sizes at many institutions and
the health and safety red tape make it
difficult to expose students to real field
biology experiences and thus offer them
first-hand research experiences into the
natural behaviour of animals. I am finding it
increasingly difficult to encourage students
to consider undertaking research involving
vertebrate animals due to the demands
associated with acquiring approval for
protocols from animal ethics committees.
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The science of sleep
By using insectivorous bats and nocturnal insect-eating birds as model taxa, scientists at the University
of Regina are identifying patterns in the way different species employ energy-saving strategies
THE WAY THAT some animals can
significantly reduce their metabolic rate and
body temperature has intrigued scientists for
years. However, just what factors are driving
this ability remains somewhat of a mystery.
Researchers in the University of Regina’s
Department of Biology are keen to unravel these
secrets through their work on the influence
that ecological factors have on torpor use by
small mammals and birds. Under a Canadian
Natural Sciences and Engineering Research
Council Discovery research grant, the group is
investigating the conditions that lead to torpor
use – both short-term daily hibernation and
seasonal hibernation – and the physiological
and ecological implications it creates. Led by
Dr Mark Brigham, they are using a comparative
approach which combines observational and
experimental studies using both bird and bat
models. Through this work, an evolutionary
framework for understanding heterothermy will
be developed and it is expected that the new
knowledge will directly contribute towards an
improved understanding of the environmental
physiology and ecology of both groups.

North American Big brown bat
(Eptesicus fuscus) roosting on a
tree trunk.

Insectivorous bats (Vespertilionidae) and
nocturnal birds (Caprimulgiformes) have been
chosen as the subjects for these investigations
because there is a strong ecological
convergence between the two groups and
therefore plenty of opportunity to overlap
research methodologies. Over the coming five
years, the researchers will evaluate different
patterns of torpor use, try to understand why
particular endotherms use this tactic, what
cues set off the response and why individuals
exhibit the ability to be flexible in the way
they employ torpor. The groups of species
chosen for study are distributed in a variety of
locations with variable habitat needs, although
they do have some basic similarities in foraging
behaviour. This all means that these species
of bats and birds offer a good opportunity to
model how different environmental factors
influence the use of torpor. Brigham has
chosen to concentrate on behavioural and
ecological contexts in which torpor is used and
the factors that promote or constrain its use.
CHALLENGING CURRENT THINKING
The work completed so far has delivered some
intriguing findings. The investigators have been
surprised by the variation they have seen in the
use of torpor among species. Whilst this can
make developing general theories and principles
difficult, it does highlight that the torpor process
has evolved under different selective pressures
and that there is significant variation in terms
of the benefits and costs to individuals. An
area that is of particular interest to this group
is what the costs of torpor use are, rather than
just taking the traditional focus which is on the
benefits to the individual.
“We are keen to understand whether certain
animals, both species and individuals, do use
this energy saving strategy, what cues they use
to promote it and, increasingly, what the costs
are which constrain its use,” points out Brigham.
The idea that there are real costs for individuals
that use heterothermy has only really been
highlighted over the last five years. Additionally,
some of their latest work challenges the old
theory that cold ambient temperature is the
principal driver of torpor use. There is now some
new thinking that heterothermic responses
occur in many species of tropical bats and birds.
This means that low ambient temperature alone
cannot be the only determinate for conserving
energy; there must be other important selective
pressures that promote these species to use the
torpor mechanism as a strategy to keep energy
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Australian Owlet-nightjar (Aegotheles cristatus) perching on a rock near a rock cavity roost in the Northern
Territory near Alice Springs.

levels low or even for other purposes such as
reducing the risk of predation.
At the very core of this programme is a
conceptual framework which will model the
ecological determinants of torpor use by
phylogenetically diverse animals. Brigham
explains that the data gathered will support the
assessment of the direct and interactive effects
of variables on energy savings that result from
temporal heterothermy: “A major outcome
will be the ability to predict both whether or
not it will be used and circumstances when
torpor will be employed by some currently
unstudied species. This will enhance our
understanding of energy as a physiological and
evolutionary currency”. Whilst the influence of
climate change on behaviour has not been a
principal focus of this project, the data they are
gathering and publishing may well be useful for
assessing this impact in the future. “I feel that
heterothermic responses will likely be highly
beneficial to species and individuals that are
capable of using them to cope with changing
climates,” observes Brigham. He sees this topic
as holding much potential for future research
and says that it will be the focus of a project on
nightjars that has been recently commenced
by PhD student co-supervised by Dr Andrew
McKechnie at the University of Pretoria in
South Africa.

INTELLIGENCE
THE INFLUENCE OF ECOLOGICAL
CONTEXT ON THE USE OF TORPOR
BY CAPRIMULGID BIRDS AND
VESPERTILIONID BATS
OBJECTIVES
To identify patterns in approaches to
heterothermy in birds and mammals by
addressing:
• Why some groups of endotherms employ
torpor
• Why certain individuals employ it when
they do
• What the cues are that initiate the
physiological response
Freckled Nightjar (Caprimulgus tristigma) roosting in a rock cavity near
Springbok, Western Cape Province, South Africa.

• Why there is flexibility between individuals
in their propensity to employ this strategy

PARTNERS
Fritz Geiser, University of New England,
Australia

Low ambient temperature alone cannot be the only determinate for
conserving energy; there must be other important selective pressures
that promote these species to use the torpor mechanism as a
strategy to keep energy levels low

Robert Barclay, University of Calgary,
Canada
Andrew McKechnie, University of Pretoria,
South Africa
Craig Willis, University of Winnipeg, Canada

FUNDING
ENCOURAGING A BROAD SKILL BASE
Brigham’s group in the Department of Biology
at Regina has a long history of investigating
the ecology of heterothermy as a result of their
studies into how animals with this trait cope
with environmental limiting factors. Aspects
such as prey selection and availability or the
influence of the moon on habitat selection are all
believed to be important contributors towards
the use of torpor to save energy. The emphasis
of the work being undertaken in the Brigham
Laboratory is on the behaviour and ecology of
free-living animals under natural conditions and
is completed by using a balance of both lab and
fieldwork. For example, graduate students have
been expanding on some research by injecting
bats with Passive Integrated Transponder tags.
These tiny microchips enable more of the

Common Nighthawk (Chordeiles minor) roosting with
two chicks.

animals to be monitored for longer periods of
time and in a far more comfortable way for
both the bat and the researcher. Brigham is
of the opinion that students should not just
acquire their formal qualification, but also be
rewarded with a sense of the bigger picture – of
both their work and their role in contributing to
local society. He encourages all his students to
deliver community talks to share the results of
their studies. The purpose of these talks is not
just to pass on their knowledge and how it may
be of benefit to the public, but also to sharpen
the student’s own communication skills. “We
regularly visit classrooms to talk about our
research and the animals we study. Not only
is this good outreach, it also enhances oral
dissemination abilities,” he adds.
Ultimately, their efforts may well help to
enlighten the debate around whether or not
heterothermic responses hold any potential
for improving human health. But for now, the
information collected by this team will certainly
be useful from a conservation and wildlife
management perspective. It is hoped that the
studies will support land and resource managers
to make more informed decisions about
how to preserve and protect landscapes and
ecosystems, based on robust scientific evidence.
Brigham has seen this first-hand through his
work as a member of the Committee On the
Status of Endangered Wildlife In Canada, which
provided scientific advice about the status
of living organisms in Canada: “It was indeed
impressive how often behavioural research
informed that advice”.
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MARK BRIGHAM has been at the University
of Regina since 1990 and became head of
the department of Biology in 2006. After
completing a BSc at Queen’s, an MSc at
Carleton, a PhD at York and a post doc
at Calgary, Brigham began to focus his
research on the behaviour and ecology of
bats and nightjars (nocturnal insect eating
birds), specifically how they use torpor and
hibernation to save energy. He has authored
over 140 journal articles and aside from
formal teaching, he is a strong proponent of
bringing science and research to the public.
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