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The second Sources of Knowledge Forum was held in
Tobermory, Ontario on May 14-15, 2010, bringing
together 92 participants from a wide range of disciplines and interests to explore ‘Wildlife and Its Value
to Community’. The Forum achieved its goals by
demonstrating the region’s vast knowledge base and
the importance of Bruce Peninsula National Park,
Fathom Five National Marine Park, and the surrounding community as sources of knowledge on the
region’s natural and cultural heritage. It provided a
wide range of opportunities for participants to learn
about the significance of the Bruce Peninsula’s wildlife, to understand the use of local knowledge to inform community decision-making and to share perspectives on the natural, cultural, and economic
value of wildlife to the community.
On May 14 two plenary sessions offered presentations and panel discussions on a wide range of wildlife-related topics. Plenary Session 1 offered six presentations on ‘Wildlife Research,’ profiling the
breadth of research and monitoring activities conducted in the parks and throughout the Bruce Peninsula. This session provided researchers an opportunity to share their results and engaged participants
in a panel discussion focused on the use of research
to inform decision-making processes. Plenary Session
2 offered another six presentations focused on ‘Resource Management and Planning’. This session presented the challenges, strategies, and policies for
regional conservation and sustainable development,
and further engaged participants in a panel discussion focused on integrating both environment and
community wellbeing into regional planning.

A highly successful addition to the Forum was a Wildlife Art Show, which profiled nature-inspired local
art, demonstrating ways of capturing knowledge beyond science. This exhibition had 26 artists contribute a range of media, including paintings, stained
glass, photography, wood carving and poetry, among
others. Throughout the Forum, participants also had
the opportunity to network with 12 exhibitors to see
what is happening throughout the region, including
displays from students, researchers, non-profit organizations, and government agencies. The Forum
also provided a unique venue for networking among
participants and opportunities to share knowledge
and perspectives. These opportunities included
sponsored refreshment breaks, a fundraiser lunch
for a local school and an evening reception with local
foods and live entertainment.
As demonstrated in the following proceedings, the
Sources of Knowledge Forum continues to be an innovative platform for gathering and sharing knowledge on the Bruce Peninsula’s natural and cultural
heritage. It is hoped that this knowledge can be used
to support informed decision-making on conservation and sustainable development throughout the
region.

Scott R. Parker
Sean Liipere
Darci Lombard
Sylvia Elliott
J. Gordon Nelson

Two concurrent workshop sessions were offered on
May 15, which provided practical, hands-on learning
experiences with local and regional experts. Three
workshop options were offered for each session on a
range of topics relating to species identification
techniques, stewardship practices and resources,
and oral histories of local land-use.
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Sharing Perspectives on the Natural and Cultural
Heritage of the Bruce Peninsula
Organized by
The Sources of Knowledge Subcommittee
of the Park Advisory Committee for
Bruce Peninsula National Park and Fathom Five National Marine Park

Introduction

Guiding Principles

National parks and the communities in which they
are woven are most recognized for their natural
beauty and recreational opportunities. However,
they are also significant sources of knowledge on
Canada’s natural and cultural heritage and serve as
valuable sites for research and learning on conservation and sustainable development.

We believe that the Bruce Peninsula is an extraordinary place; rich in natural and cultural heritage.
We recognize that knowledge guides sustainable
economies, leads prosperous communities, and inspires actions for a healthy environment. We see
our community as a source of knowledge and that,
through research and learning, we can realize our
common vision.

The Sources of Knowledge Forum is intended to
demonstrate how research in Bruce Peninsula National Park, Fathom Five National Marine Park, and
the surrounding community contributes to knowledge of the Bruce Peninsula’s natural and human
history. The Forum is a regular means of presenting
research activities, their results and their implications for decision-making. It provides students, educators, researchers, citizens, business operators and
policy-makers with access to networks, information
and ideas.

Mission
To develop Bruce Peninsula National Park and
Fathom Five National Marine Park as sources of
natural, historical and other knowledge for the
people of the Bruce Peninsula and surrounding areas in cooperation with Parks Canada, the Parks
Advisory Committee, and interested groups in the
region.

Goals

1 | 2010 SOURCES OF KNOWLEDGE FORUM



Disseminate information on professional research relating to the two parks and surrounding area and relevant local knowledge to researchers, the local community, schools, and
wider public;



Operate as a forum that encourages and celebrates engagement in community well-being,
the environment, and the legacies we leave,
and;



Contribute, as appropriate, to the development
of research and learning on the Bruce Peninsula.
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Park Advisory Committee
The Park Advisory Committee (PAC) was created
when the national parks were established in 1987
in response to Condition #23 - ‘Ongoing Local Involvement’ of the Federal-Provincial Agreement.
Since then, PAC has evolved to advise Parks Canada on park management, communicate information with member organizations and undertake
initiatives that benefit both the parks and the local people. PAC has become a valuable forum for
information exchange among multiple organizations with common interests in the national parks
and their greater park ecosystem. Its members
include representatives from the following organizations:



















Bruce Peninsula Bird Observatory
Bruce Peninsula Tourist Association
Bruce Trail Conservancy
Canadian Parks and Wilderness Society
Chippewas of Nawash Unceded First Nation*
Central Bruce Chamber of Commerce
Escarpment Biosphere Conservancy
Friends of Bruce District Parks
Municipality of Northern Bruce Peninsula
Nature Conservancy of Canada
Ontario Underwater Council
Ontario Nature
Saugeen First Nation
St. Edmunds Property Owner’s Association
Tobermory Chamber of Commerce
Tobermory Maritime Association
Tobermory Snowmobile Club
Upper Bruce Peninsula Sportsmen Association

NOTE: *First Nations have a separate consultation
process with Parks Canada. Although their contribution to PAC is welcome, they are not bound by
PAC procedures or decisions.
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Sources of Knowledge Subcommittee
On May 2, 2008, PAC established the Sources of
Knowledge Subcommittee to “organize a forum to
report on ongoing research in the greater park
ecosystem and to develop a model for a larger
knowledge network.” The Subcommittee successfully hosted the first Sources of Knowledge Forum in
May 2009 which focused on ‘Coastal Heritage.’
Building on its success, the Subcommittee hosted
the second Sources of Knowledge Forum in April
2010 which focused on ‘Wildlife and Its Value to
Community.’
The 2010 Sources of Knowledge Subcommittee
included: Gordon Nelson, Rod Steinacher, Darci
Lombard, Bill Graham, Bill Caulfeild-Browne, Tom
Boyle, Howie Frohlich, Sean Liipere, Scott Parker
and Sylvia Elliott. The 2010 Sources of Knowledge
Subcommittee included: Gordon Nelson, Rod Steinacher, Darci Lombard, Bill Graham, Bill CaulfeildBrowne, Tom Boyle, Howie Frohlich, Sean Liipere,
Scott Parker and Sylvia Elliott.

The Subcommittee wishes to thank Ed Doadt, Chair
of PAC, for his interest and support, as well as PAC
itself for the opportunity to continue to host the
Forum. We would also like to extend our appreciation to Frank Burrows, Superintendant of Bruce Peninsula National Park/Fathom Five National Marine
Park, and his staff for their strong support. Park facilities and staff have made the Forum possible. In
particular, we would like to express many thanks to
Scott Parker and Sean Liipere whose support for the
Forum went well beyond the call of duty and was
fundamental to its success. The Subcommittee
would also like to express thanks to Sylvia Elliott, the
Administrator for the Sources of Knowledge Subcommittee, who has helped significantly with the
organization of the Forum. We are grateful to all of
the speakers, workshop leaders, exhibitors, and artists for their participation in the event and for sharing their vast knowledge with our community. Finally, the Subcommittee reserves a special thank
you to the listed organizations and individuals.
Without their generous contributions and support,
the Forum would not have been possible.

Sponsors (>$500)


Blue Heron Company



Mr. Bill Caulfeild-Browne



Mr. Bill Graham



Central Bruce Peninsula Chamber of Commerce



Dr. Gordon Nelson



Municipality of Northern Bruce Peninsula



Niagara Escarpment Biosphere Fund



Nuclear Waste Management Organization



Parks Canada

Contributors (<$500)


Bruce Peninsula Biosphere Association



Bruce Peninsula District School



Friends of Bruce District Parks



Princess Hotel



Summerhouse Park



Tobermory Chamber of Commerce



Tobermory Snowmobile Club
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Exhibitor’s Gallery
The Bruce Peninsula is connected to an enormous
network of organizations dedicated to conservation
and sustainable development. The Exhibitor’s Gallery
was an opportunity to explore initiatives taking place
throughout the region, including displays by students,
researchers, and regional organizations.













Bruce Peninsula Biosphere Association
Bruce Peninsula Bird Observatory
Bruce Peninsula District School
Bruce Peninsula Environment Group
Bruce Resource Stewardship Network
Ontario Ministry of Natural Resources
Nature Canada
Nature Conservancy of Canada
Nuclear Waste Management Organization
Peninsula Bruce Trail Club
RARE Charitable Research Reserve
Wildlife Preservation Canada

Wildlife and Nature Art Show
The Wildlife and Nature Art Show was an exhibition of
nature-inspired local art demonstrating how knowledge can be captured through a wide range of media.
This exhibition had 26 artists contribute a range of
media, including paintings, stained glass, photography,
wood carving and poetry, among others.
Cynthia Brown
Stuart Burgess
Bill Caulfeild-Browne
Pat Columbus
Judy Cowell
Harry Colderley
Rob Cotton
Paul Duff
Suzanne Dyke
Sue Dyment
Cecile Eadie
Sylvia Elliott
Rosie Gollan

Karen Grant
Julie Heinrichs
Ferelith Hoffmann-Taylor
Chris MacLean
Michael Marcotte
Mike Marshall
Doug Miller
Grant Murray
Anita Penman
Trish Rintoul
Bev Sawyer
Rod Steinacher
Theresa Sutton
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Welcome and Opening Remarks
Scott Parker, Session Chair

A few months ago I was introduced to the term
“food desert” in a report by the Mari Gallagher
Group (www.marigallagher.com). It was in reference to a community where there is little or no access to the food needed to maintain a healthy diet.
As described, it is an area where it is far easier to
get a bag of chips than a real potato, where diets
are served by fast food restaurants and convenience stores. The study confirmed that in Detroit, a
half million people live with such an imbalance and
are statistically more likely to suffer or die prematurely from diet related disease.
I regard knowledge in the same way. We can easily
become the consumers of junk, where gossip and
the irrelevant seem to satiate an appetite. Where
ideas are processed and machinated to the point
that little substance remains. The social table, in
this context, is set for sound-bites and minimal
learning. We could become nomads in a knowledge
desert.
Fortunately, I see this forum, the speakers, the artists, the exhibitors, and you the audience, who have
brought your appetite for knowledge, as clear evidence that we live in a knowledge oasis. The Bruce
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Peninsula is indeed an extraordinary place. Where
we realize that sustainability and community wellbeing are not defaults, but are legacies we build
upon and thoughtfully strive towards.
Today it is my privilege to act as the session chair
and introduce the fine speakers, who all agreed
without hesitation, to share some of their experience and perspective of the Bruce Peninsula. This
year’s theme on wildlife couldn’t be more fitting
since 2010 is the “The International Year of Biodiversity”. Guided by the speakers, the forum will
follow a path from what exists (e.g., geology, genetics, ecology), to what we are capable of doing (e.g.,
forestry), to what we want to do (e.g., planning,
law), to what we must do (e.g., values, ethics) (MaxNeef 2005). I look forward to taking this journey
with you.
Thank you again for your attendance and on-going
support for Sources of Knowledge.
REFERENCES
Max-Neef, M. 2005. Foundations of
transdisciplinarity. Ecological Economics 53:5-16.

Life after the Glaciers on the
Bruce Peninsula
Scott Parker, Ecologist
Fathom Five National Marine Park and Bruce Peninsula National Park
Email: scott.parker@pc.gc.ca

SUMMARY
It is remarkable to think that all the species we see
around us today have colonized, and in some cases
evolved, here in the past twelve thousand years.
The last glacial stage scraped the landscape of life
and reset the clock on biodiversity. To stand in one
spot, one would observe the landscape transition
from barrens to lake to forest and the species assemblage change, for instance, from larger mammals, such as mammoths and short-faced bears, to
smaller white-tailed deer and black bear.
HOLOCENE LANDSCAPE
The post-glacial evolution of Lake Huron is presented by Lewis et al. (2008). In summary, from
100,000 to 12,500 B.P. (B.P. = Before Present; Wisconsinan Stage), this area was covered by an ice
sheet over a kilometre thick. As the ice receded
northward, melt water accumulated in front of the
glacier and with the exception a few higher elevations near Cabot Head, the Bruce Peninsula was
submerged under proglacial Lake Algonquin. The
shoreline was approximately 269 m above mean
sea level (AMSL; corrected for isostatic rebound),
i.e., approximately 94 m above present day Lake
Huron. As the ice continued to recede, new outlets
opened, the land rebounded, and a new series of
lakes were created. About 11,200 B.P. Lake Algonquin started to drain away, and by 10,500 B.P. the
lowest lake level was reached, 74 m below present
day. Two distinct lakes were formed, Lake Stanley
(116 m AMSL) and Lake Hough (101 m AMSL) in the
Lake Huron and Georgian Bay basin’s respectively.
These lakes were connected by as many as four
river spillways flowing north-eastward. Following
this, water level increased forming Lake Nipissing
(6,000 to 3,400 B.P., 194 AMSL), 17 m above present day Lake Huron. During this period (9,000 to
5,000 B.P.) climate in this area was warmer and
generally referred to as the Holocene Climatic Optimum. Lake levels continued to decrease, with
onenotable period known as Lake Algoma (3,300 to

3,200 B.P., 185 AMSL). Today Lake Huron is 177 m
AMSL.
The final retreat of the ice sheet left a mass of sterile gravel, sand, and silt in its wake. Tundra like
vegetation and pockets of juniper, spruce, aspen,
and willow were early colonizer. From about 12,800
to 11,000 B.P. boreal forest dominated (e.g., spruce,
jack pine) (Holman 1995, McCarthy et al. 2007).
With a warming climate and increased soil formation, pine and birch forests dominated, and by
4,000 B.P. a temperate Great Lakes forest with
stands of maple, beech, oak, and hemlock was established (McCarthy et al. 2007).
FISHES
Fishes could not live here while it was glaciated;
rather they survived in the ice-free areas to the
south and north-west of the Laurentian ice sheet.
Meltwater from the glacial lakes spilled over into
the Missouri, Mississippi, and Atlantic drainage basins allowing colonization, at first by species which
could tolerate the glacial cold-water conditions
(e.g., lake trout, cisco) then others as conditions
warmed (e.g., perch in cool waters and bass in
warmer waters). Most species originated from the
Mississippian refugia (Mandrak and Crossman
1992).
The origins and evolution of the deepwater cisco
complex is particularly interesting within Fathom
Five. Early taxonomic studies confirmed seven Coregonus species (i.e.,Deepwater Cisco, Blackfin
Cisco, Shortnose Cisco, Shortjaw Cisco, Kiyi, Bloater,
and Lake Herring) in Lake Huron and it is believed
that they speciated from a common ancestor(s)
within the Great Lake basin during this past postglacial period (Smith and Todd 1984, Turgeon and
Bernatchez 2003). For this reason they have been
considered the “Darwin Finches of Fathom Five”.
The devastating part is that only 3 species have
been confirmed in Lake Huron in recent decades
(i.e., Bloater, Shortjaw Cisco, and Lake Herring) and
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two are considered extinct (i.e., Deepwater and
Blackfin Cisco).
AMPHIBIANS AND REPTILES
Species that colonized this area emigrated from glacial refugia and most simply followed a northward
corridor. Between 12,000 and 11,000 B.P., with glacial ice still in the Great Lakes basin, Green Frogs,
Leopard Frogs, American Toads, and Painted Turtles
colonized the newly available habitats (Holman
1992). During periods of lower lakes levels, species
could disperse overland, and this perhaps accounts
for the surprising richness on many of today’s Great
Lake islands. The massasauga rattlesnake and midland chorus frog are remnants of a prairie corridor
(from the west) thought to have existed during the
warmer Holocene Climatic Optimum (Smith 1957,
Cook 1992).
It is interesting to note that amphibians and reptiles
appear to be taxonomically stable during the late
Pleistocene and the early Holocene as compared to
the mammals and birds (Holman 1995). Perhaps
their small size, ability to hibernate, and reproductive capacity, coupled with less impact from human
hunting, kept them more resistant to extinction.
MAMMALS
Tundra-tolerant animals such as grizzly bears, caribou, muskoxen, woolly mammoth, lemmings, and
heather voles were the first to colonize the southern regions about 13,000 B.P. (Holman 1995). An
unglaciated corridor running north-west from near
Lake Superior to Alaska would have facilitated the
migration of some species. With the succession towards a boreal forest (12,000 – 11,000 B.P.) the
area is colonized by giant beavers, Scott’s moose,
flat-headed peccaries, Jefferson mammoth and
American mastodont (Holman 1995). The mammoths and mastodonts may have been attracted to
natural salt licks in some sedimentary rocks. About
10,000 B.P. the mass extinction of most large
mammals occurred, including short-faced bear, giant beaver, wooly mammoths, Jefferson mammoth,
American mastodont, Scott’s moose, and flatheaded peccary. Species extirpated from the Great
Lakes basin included grizzly bear, bison, barren
ground muskox, and pika. Both Flannery (2001) and
Holman (1995) discuss possible causes, such as human hunters and climate changes.
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Human’s migrated to North America at the end of
the Pleistocene, as the last ice sheet retreated. Evidence of the first people, Paleo-Indians (11,000 –
9,000 B.P.), including fluted point spearheads, is
scattered throughout Great Lakes region. Although
no sites have been found in Fathom Five, the
Sheguiandah site on Manitoulin Island is a significant Late Paleo-Indian site. These were mobile
hunters-gathers who utilized the shoreline. The Archaic period (9,000 – 2,500 B.P.), among other
things, witnesses as increase in the use of raw lithic
materials and copper, the development of bow and
arrow and maritime adaptations. The Woodland
period (2,500 – 400 B.P.) introduces agriculture and
more permanent settlements.
LIVING FOSSILS
The ancestry of any species can be traced along an
evolutionary path. Species determination is periodically punctuated along this continuum by taxonomists when significant change has occurred. Some
species, referred to as living fossils, have not
changed morphologically for a long period of geological time. Examples of species in this area which
have not changed form in over 60 million years include: horsetails (Equisetum sp.), gar (Lepisosteus
sp.), bowfin (Amia sp.), loon (Gavia sp.), and opossum (Didelphis sp.) (Holman 1995).
FURTHER READING
Pielou, E. C. 1991. After the Ice Age: The Return of
Life to Glaciated North America. The University of
Chicago Press.
REFERENCES
Cook, F. R. 1992. After an Ice Age: Zoogeography of
the Massasauga within a Canadian Herpetofaunal
Perspective. Pages 19-25 in International Symposium and Workshop on the Conservation of the
Eastern Massasauga Rattlesnake, Sistrurus catenatus catenatus, 1992 May 8-9 May, Toronto Zoo, Toronto, Ontario.
Flannery, T. F. 2001. The Eternal Frontier: An Ecological History of North America and its Peoples.
Grove Press, New York.
Holman, J. A. 1992. Late Quaternary herpetofauna
of the Central Great Lakes region, U.S.A.: Zoogeographical and paleoecological implications.
Quaternary Science Reviews 11:345-351.

Holman, J. A. 1995. Ancient Life of the Great Lakes
Basin: Precambrian to Pleistocene. The University of
Michigan Press.
Lewis, M., C.F., P. F. Karrow, S. M. Blasco, F. M. G.
McCarthy, J. W. King, T. C. Moore, and D. K. Rea.
2008. Evolution of lakes in the Huron basin: Deglaciation to present. Aquatic Ecosystem Health &
Management 11:127 - 136.
Mandrak, N. E. and E. J. Crossman. 1992. Postglacial
dispersal of freshwater fishes into Ontario. Can. J.
Zool 70:2247-2259.
McCarthy, F. M. G., J. H. McAndrews, S. M. Blasco,
and S. H. Tiffin. 2007. Spatially discontinuous modern sedimentation in Georgian Bay, Huron Basin,
Great Lakes. Journal of Paleolimnology 37:453-470.

Smith, G. R. and T. N. Todd. 1984. Evolution of species flocks of fishes in north temperate lakes. Pages
45-68 in A. A. Echelle and I. Kornfield, editors. Evolution of Fish Species Flocks. University of Maine
Press, Orono.
Smith, P. W. 1957. An Analysis of Post-Wisconsin
Biogeography of the Prairie Peninsula Region Based
on Distributional Phenomena Among Terrestrial
Vertebrate Populations. Ecology 38:205-218.
Turgeon, J. and L. Bernatchez. 2003. Reticulate evolution and phenotypic diversity in North American
ciscoes, Coregonus ssp. (Teleostei: Salmonidae):
implications for the conservation of an evolutionary
legacy. Conservation Genetics 4:67-81.
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The Changing Landscape:
From Settlement to Climate Change
Roger Suffling, Professor
University of Waterloo, Waterloo, Ontario
Email: rcsuffli@uwaterloo.ca

SUMMARY

FURTHER READING

Written records of explorers, settlers and residents,
the notes and maps left by early surveyors, the official records of governments as well as air photos
and satellite images all show that the modern Bruce
Peninsula is a highly altered place. By piecing together these sources, it is possible not only to describe landscape changes caused by hunting and
trapping, fires, land clearance and tourism, but also
to derive statistics and maps from the nineteenth
century onwards. Massive land clearance and an
increase in fire accompanied European settlement,
and then there followed a period of re-colonisation
by forest that is typical of economically marginal
lands in Eastern North America. Now the Bruce
faces new pressures from anthropogenic climate
change that may include attempts to stabilize Lake
Huron levels and that will have profound ecological
consequences. How the community deals with this
will test our resolve, our skills and our values.

Suffling, R., T. Clarke, M. Evans, L. Lamb, S. May, I.
McKenzie, and A. Ramunas. 1995. Vegetation
Change and Vegetation Management in the Bruce
Peninsula National Park and Environs. University of
Waterloo.
Suffling, R., M. Evans, and A. Perera. 2003.
Presettlement forest in soutern Ontario:
Ecosystems measured through a cultural prisim. The
Forestry Chronicle 79(3):485-501.
Suffling, R. and D. Scott. 2002. Assessment of
climate change effects on Canada's National Park
system. Environmental monitoring and assessment
74:117-139.

Figure 1. Approximate location of known forest fires on the Bruce Peninsula between 1855-1995.
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1855 Dominant Forest Species

1981 Dominant Forest Species

Figure 2. Comparison of dominant forest species in the upper Bruce Peninsula in 1855 and 1981.
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Paleozoic Stratigraphy and Paleobiology of the
Northern Bruce Peninsula
Frank R. Brunton, Research Geoscientist
Ontario Geological Survey, Ministry of Northern Development, Mines and Forestry
Email: frank.brunton@ontario.ca
SUMMARY
Results presented form part of a multi-year study to
characterize the regional sequence stratigraphy,
paleobiology and controls on bedrock aquifer/aquitard and karst development of the Late Ordovician through Early Silurian strata of the Niagara
Escarpment region of southern Ontario. Many of
the more than 80 cored boreholes (approx. 3.5-inch
diameter rock core) and numerous key outcrops
have been examined in detail, spanning upper
Cabot Head Formation to base of Salina Formation
strata. This time duration spans the late Llandovery
through Wenlock with many discrete time breaks
represented within a predictable sequence stratigraphic framework. This study enables better correlation of rock units between the northwestern subbasin of the Appalachian Basin (Hamilton to Niagara
Falls region) and northeastern Michigan Basin
(Bruce Peninsula to Manitoulin Island) and enables
the development of a testable sequence stratigraphic/hydrostratigraphic framework along the
Niagara Escarpment.
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Key stratigraphic findings over the past four years of
study will be summarized in conjunction with an
overview of the paleobiologic and paleoenvironmental/-ecological significance of this important marine record of Earth history. The geologic
timeframe included in the stratigraphic interval
from Cabot Head to Tobermory along the northern
Bruce Peninsula encompasses one of the six major
mass extinction events to have occurred on Earth.
Some of the key benthic/nektic marine faunas evident on the Bruce Peninsula will be highlighted.
FURTHER READING
Owen Sound Field Naturalists, 2004. Guide to the
Geology and Landforms of Grey and Bruce Counties.
The Ginger Press: Owen Sound, Ontario.
Tovell, W.M. 1992. Geological Guide to t he Niagara
Escarpment. Niagara Escarpment Commission:
Georgetown, Ontario.

Important Diseases of Wildlife and Potential Zoonotic
Diseases in Bruce Peninsula National Park
Doug Campbell, Pathologist
Canadian Cooperative Wildlife Health Centre (CCWHC), University of Guelph
Email: dgcampbe@ovc.uoguelph.ca

SUMMARY
The rapid pace of disease emergence in Canada and
around the world at the beginning of the 21st century has created new challenges to wildlife management, public health, livestock health, and national and regional economies (Canada’s National
Wildlife Disease Strategy 2004). This workshop examined the most important diseases known to occur in the common vertebrate fauna that are
present in Bruce Peninsula National Park, drawing
upon post-mortem results on animals both from
within and outside of the park.
Some of the more important diseases affecting
wildlife throughout the region are Canine Distemper Virus, Parvovirus, Type E Botulism, and Circovirus of gulls. Currently there is no evidence of White
Nosed Syndrome in bats in the northern Bruce Peninsula, however, this is an emerging issue in eastern North America and has the potential to cause
significant mortality. Zoonotic diseases are those
that can be transmitted from non-human animals to
humans. Types of zoonotic diseases have also become a concern within this geographic region, including West Nile Virus, Leptospirosis, and Blastomycosis.
FURTHER READING
Canadian Cooperative Wildlife Health Centre Publications and Newsletters available on-line:
www.ccwhc.ca
Environment Canada. 2004. Canada’s National Wildlife Disease Strategy. Available on-line:
www.ec.gc.ca/Publications/

Figure 1. The invasive zebra and quagga mussel
feces/pseudofeces create conditions in which
botulism bacteria can grow. Round goby feed on
these mussels and become contaminated with
the bacteria. In turn, gobies are consumed by
fish eating birds such as loons, grebes, and gulls.
Botulism is a neurotoxin and many of these
birds drown since they are unable to hold head
up. There has been a marked increase in Type E
Botulism bird mortality along the Bruce Peninsula’s shorelines.
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Patterns in Migration of Passerines
through the Cabot Head Area
Rod Steinacher, President
Bruce Peninsula Bird Observatory
Email: rstein@amtelecom.net

SUMMARY
To most observers, bird migration appears chaotic
and largely unpredictable, subject to the vagaries of
weather systems, wind patterns, and temperature
fluctuations. Close examination of migration monitoring data for a wide range of passerine species,
generated at Bruce Peninsula Bird Observatory’s
Cabot Head Research Station over a period of five
years (2002-2006), shows that patterns begin to
emerge. Movement of individuals within many species during the spring migration period is clearly
sorted by sex and age, and by the timing of occurrence among these classes. These patterns, as opposed to specific arrival dates, can be predicted
with a relatively high degree of certainty from year
to year, largely independent of short-term environmental factors.
INTRODUCTION
The Bruce Peninsula Bird Observatory (BPBO), a
not-for-profit charitable, science-based organization, collects valuable data on wild bird populations
through migration monitoring at the Cabot Head
Research Station (CHRS), which it operates in the
Cabot Head Provincial Nature Reserve. A Memorandum of Understanding was developed with Ontario Parks/OMNR in 2000, and BPBO is now in its
tenth year of operations at Cabot Head. BPBO is
also mandated to share migration monitoring data
with both the scientific and local communities.
The migration monitoring program at Cabot Head
follows a field protocol (Heagy et al. 2003) as it is
essential for the production of population indices
that data collection be consistent over the long
term. Standardised capture and observation methods are designed to monitor small landbirds which
have been identified as a priority for migration
monitoring by the Canadian Migration Monitoring
Network (Francis and Dobbyn 1997). Three different methods (census, banding, and casual observations) are used to monitor migration in a defined
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count area during a specific period and to produce
daily Standard Migration Counts. In addition to
monitoring passerines, waterfowl and raptors are
also monitored at, or near, Cabot Head by BPBO
personnel, using separate protocols.
Data on passerine (land bird) populations generated
at CHRS is submitted to the Canadian Wildlife Service, who issue the capture/banding permits for
migration monitoring stations in Canada, and who
also supply the leg bands which are used by bird
banders to identify individual birds that may be
subsequently caught. The data is then made available to scientists, researchers, and resource management planners in Canada and elsewhere.
BPBO continues to work actively towards the preservation and improvement of the environment,
both on the Bruce Peninsula and in the overwintering grounds of many of its passage migrants and
area breading birds. Approximately 30% of the bird
species recorded at CHRS (Steinacher and Cheskey
2008) pass through, or overwinter in Nicaragua,
Central America. BPBO directly funds avian research on overwintering bird species and studies on
the effects of forest clearing for agriculture on local
bird populations in Nicaragua.

Figure 1. Blackburnian Warbler (Photo by Ethan
Meleg).

Figure 2. The Cabot Head Important Bird Area encompasses both land areas and adjacent near-shore
waters (BPBO, 2003), and provides the basis for migration monitoring in the area.
Cabot Head “IBA”
The IBA (Important Bird Area) Program is “an international conservation initiative coordinated by
BirdLife International” (IBA Canada 2009). The Canadian co-partners for the IBA Program are Bird
Studies Canada and Nature Canada. The Cabot
Head Bird Area was declared an IBA in 2000, on the
basis of the globally significant number of Rednecked Grebes (RNGR) using the near-shore waters
as a stopover area during spring migration (Figure
2). Further field work suggests that at least the
same number of RNGRs use the area during fall migration as well (Steinacher 2009).
Rationale for Monitoring Migrant Passerines
Underlying the study of bird population trends is
the premise that these populations are solid indicators of habitat health. As populations are seen to
decrease over time, it is assumed that the habitat of
a given species is also being degraded. Canterbury
et al. (2000) stress that individual species not be

used as indicators, but rather that “functional”
groups of bird species, those which share foraging,
nesting, and habitat preferences, be considered
together as the indicator. This set of factors more
clearly, they believe, defines “habitat” on a regional
basis, rather than a narrow definition based on
vegetation, as has largely been the case in the past.
The Breeding Bird Survey is considered to be the
primary land bird population data collection
method utilized in US and southern Canada (Canadian Breeding Bird Survey 2009), and consists of
roadside counts of birds in representative habitats
during breeding season. However, approximately
80% of bird species nest north of the main road systems in Canada, and are therefore inaccessible using standard monitoring methods. “Migration monitoring may be an effective means of monitoring
species that nest in remote northern areas of Canada, species whose habitat is rarely sampled by
roadside surveys and species that are otherwise dif-
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ficult to detect during the breeding season.” (Badzinski and Francis 2000).
The Cabot Head Research Station is ideally placed to
intercept migrants heading north to breeding
grounds in northern Canada. Passerines migrating
north in the spring are “funnelled” onto the Bruce
Peninsula, and generally follow the peninsula’s east
and west shorelines as they move northward. The
Bruce Peninsula is also used as a migration route as
passerines move south in the fall.
The main goal of the small landbird migration monitoring project at Cabot Head is to contribute to the
efforts of the Canadian Migration Monitoring Network (CMMN) to monitor changes in the populations of certain migratory landbird species that are
not being adequately monitored by other programs.
The migration monitoring program at Cabot Head
follows a field protocol (Heagy et al. 2003), as it is
essential for the production of population indices
that data collection is consistent over the long term.
More general objectives of the bird migration research at Cabot Head include to learn more about
the composition, magnitude, timing, and demographics of bird migration on the Bruce Peninsula
and Great Lakes Basin, and to foster the public's
understanding and appreciation of birds and bird
migration and other aspects of the natural history
of the Bruce Peninsula (Menu 2007, 2008).
MACRO FACTORS AFFECTING MIGRATION
Seasonal
In Ontario, bi-annual migration of both temperate
and neo-tropical passerines occurs yearly. Birds
migrate varying distances north in spring, usually
early April to mid-June, with waterfowl representing the earliest migrants. Birds migrate south in fall,
mid-August to end of October, with some shorebirds beginning migration as early as late June/early
July. Birds species that are generalist food gatherers, representing about 15% of Ontario breeding
bird species (Steinacher and Cheskey 2008), such as
Black-capped Chickadees, maintain year round
ranges, and do not migrate, or migrate very short
distances. Without climatically significant elevation
changes, vertical migration to locate dependable
food and water sources is not found in Ontario.
The data presented in the checklist indicates that
most bird species migrate through Cabot Head area
during both spring and fall migrations, although
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some species (e.g. Wood Duck) migrate through
almost exclusively in spring only, and a few species
(e.g. Willow Flycatcher, not shown here) migrate
through almost exclusively in fall.
Food Availability
The phenology for individual species appears to be
strongly correlated to that species’ access to dependable food sources during migration (Lincoln et
al. 1998), and may explain differences in species
arrival dates in the Cabot Head area. Bird species,
such as ducks, generally need only open water in
which to feed, while insectivores such as flycatchers
must wait for an abundance of insects along their
migration route.
Weather Patterns
Nisbet and Drury (1968), Clemson (2009), and others, have suggested that migrating birds are
strongly affected by shorter term weather patterns.
Smaller bird species strongly affected by wind patterns (Thorup et al. 2006), favour “tail winds”,
which facilitate their flights. In Ontario, spring
warm fronts, with southerly winds push the birds
northward. During fall migration, cold fronts with
northerly or northwesterly winds are favoured
(Richardson 1990). Winds blowing in the opposite
direction are considered “blocking” winds, a pattern
that is particularly noticeable on the Bruce Peninsula. Rather than fly over stretches of open water
into a head wind, smaller passerines will wait until
conditions are more favourable. If blocking winds
persist for more than a few days, large numbers of
passerines can amass at the northern end of the
peninsula (Steinacher et al. 2007). This results in
sharp increases in the numbers of birds observed or
banded at CHRS. During periods of strong favourable winds, many birds may stay aloft during their
migration, taking advantage of the conditions, only
to “overfly” the northern Bruce Peninsula. Wind
conditions can, therefore, induce periods of monitoring “feast or famine” at CHRS.
Daily
Most migrating passerines are nocturnal, with the
largest number of birds detected during morning
foraging. Migrants need to replenish their energy
reserves immediately, and make feeding their primary concern. During this time, birds may seem
very “tame”, but are driven by energy requirements
to feed at almost any cost. With diurnal warming,

raptors actively move on mid-day “thermals” of rising air and are much more visible to monitoring.
Rain, fog, and sudden changes in weather disrupt
daily migration patterns, and can result in spectacular “fall outs” (Ruth et al. 2005), as birds suspend
their migratory movements and land, often in habitats in which they would likely not be found during
more favourable migration conditions.

MOVEMENTS OF SEX CLASSES
Sex Class Determination
Migrating birds which were captured at CHRS were
identified by gender in accordance with standardized guidelines, used by bird banders throughout
North America. While he notes that this process is
complicated by variability within species, Pyle
(1997) notes that with careful attention to detail,

Figure 3: A portion of the Migration Checklist of the Birds of Cabot Head Area which defines the phenology, abundance and breeding status for birds observed &/or banded at the CHRS and in the Cabot Head
birding area (Menu, S. 2008). The checklist was generated using data on all bird species detected during
the period of BPBO’s “Five Year Report, 2002 – 2006” (Menu 2007).
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banders can make gender determinations with a
high degree of confidence. A combination of plumage, body weight, wing length and the presence or
absence of reproductive characteristics (i.e., cloacal
protuberance for males and brood patch for females) are used by banders to place individuals
within a sex class. On occasion, banders must use a
designation of “unknown” if gender indicators are
not definitive.
Spring Migration
CHRS data (Menu 2007) shows that passerine males
(when both age classes are combined) arrive first,
probably to establish breeding territories before
potential mates arrive. Females (when their age
classes are also combined) arrive somewhat later,
allowing them pick males in established territories.
Fall Migration
Data showing the movement of monitored passerine species (Menu 2007) does not show clear distinctions in the timing of the various passerine sex
classes through the CHRS area. Since fall migrants,
including “young of the year”, are heading for wintering grounds, it is possible that the difference in
the timing of movement of sex classes may not play
as important a role as during spring migration.
MOVEMENTS OF AGE CLASSES
Age Class Determination
As when determining sex classes, banders at CHRS
used a standardized methodology (Pyle, 1997) to
establish age classes. The judicious use of plumage
and molt patterns, feather shape, skulling, which
Pyle (1997) notes is the most reliable technique
during fall migration (when the pneumatucization
of the skulls of young birds is not yet complete), and
the colour of gaps and eyes. As with sexing,
banders may not be able to age a bird definitively,
and will therefore record it as “unknown” (“U”).
Spring Migrants (i.e., coming into breeding season)
During the spring migration, birds are recorded as
SY (“second year”), a bird is in its second calendar
year of life (even if <24 months old), and ASY (“after
second year”), bird is in at least its second calendar
year, and probably older. With a few specific species (e.g. Bald Eagle), birds can be identified, usually
by plumage, as being in their third year (TY), fourth
year (FY), or even fifth year (FY) (Pyle, 1997: 33).
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Data collected at CHRS (Menu 2007) clearly shows
that arrival/capture dates reflect the age classes of
the migrants, with full adult males generally preceding younger males, and full adult females generally
arriving sooner than younger females.
Fall Migrants (i.e., after breeding season)
During fall migration, birds are commonly placed
into two age classes. These are HY (“hatch year”),
the fledged young of that year, and AHY (“after
hatch year”), full adult birds. Additionally, birds
may be designated as being of “unknown” (“U”)
age.
From the data collected at CHRS (Menu 2007), it is
not clear that age class is a significant determinant
of arrival/capture dates for most bird species during
fall migration, with males and females of both age
classes passing through at about the same time.
CASE STUDIES OF CMMN PRIORITY SPECIES
The following case studies look specifically at differences in age and sex class movements during migration. Each of the priority species used in the case
studies had at least 50 individuals banded in a season, resulting in a reasonable sample size (Menu
2007). Graphs indicate the capture dates for each
age and sex class, which are presumed to also be
their arrival dates at CHRS. Frequency is calculated
as the number of individuals in each class, averaged
for same five-day intervals over the five-year period
of the study.
Priority “A” species:
Magnolia Warbler (Dendroica magnolia)
Priority “A” species have <50% of North American
(Canada & U.S. only) breeding range covered by
BBS, and <60% of their winter range in U.S. and
Canada. (Menu 2007). The Magnolia Warbler
breeds in boreal and mixed forests across Canada
and north-eastern US (Cadman et al. 2007).
Adult male (ASY) migration peaks before that of
adult females (ASY), about one half week ahead of
females. The bulk of younger males (SY) move
through CHRS well before bulk of younger females
(SY), by about 10 days.

Figure 4. Spring phenology in relation to sex for Ruby-crowned Kinglets at Cabot Head Research Station,
averaged for 2002-2006. (Menu 2007).

Figure 5. Spring phenology in relation to age and sex for Magnolia Warbler at Cabot Head Research Station, averaged 2002-2006. (Menu 2007).
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Figure 6. Spring phenology in relation to age and sex for Black-and-White Warbler at Cabot Head Research Station, averaged 2002-2006. (Menu 2007).

Figure 7. Fall phenology in relation to age and sex for Golden-crowned Kinglets at Cabot Head Research
Station, averaged 2002-2006. (Menu 2007).
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Priority “B” species:
Ruby-crowned Kinglet (Regulus calendula)
Priority “B” species have <60% of their Canadian
and Alaskan breeding range (but 50% of North
American range) covered by BBS, and <60% of their
winter range in U.S. and Canada. (Menu 2007: 104).
The Ruby-crowned Kinglet is an abundant bird of
the boreal forest (Cadman et al.2007).
When males and females of both age classes are
grouped, pattern of males first/females second becomes very clear. Female migrant number peak a
full two weeks, on average, after males.

CONCLUSION
Despite short-term variations in seasonal transitions
and weather patterns, land bird migration is surprisingly consistent when monitored over long periods
of time. Both sex and age classes of migrant passerines during spring migration appear to be strong
determinants of arrival/capture dates at the Cabot
Head Research Station. It is not clear from data collected at CHRS that sex and age classes are a significant determinant of arrival/capture dates for most
passerine species during fall migration.
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Examining the Variation in the Inland
Fish Communities of Bruce Peninsula National Park
Cavan Harpur, Ecologist
Fathom Five National Marine Park and Bruce Peninsula National Park
Email: cavan.harpur@pc.gc.ca
SUMMARY
Freshwater ecosystems are among some of the
most degraded systems on the planet (Ricciardi
and Rasmussen 1999). To monitor and assess direct anthropogenic impacts on an aquatic system
requires knowledge of its natural variation (Zampella and Bunnell 1998, Bowman and Somers 2005).
Often, historical data, prior to the impact, does
not exist and a surrogate reference condition is
required (Landres et al. 1998, Morgan et al. 1994,
Parsons et al. 1999, Swetnam et al. 1999). The
primary goal of this study was to assess the
variation in the lake fish communities of the
northern Bruce Peninsula, which may act as a
reference condition for other studies given the
limited direct anthropogenic influences on these
lakes. The results of this study indicated there
has been a shift towards fish communities having
more native small-bodied species present, which
are tolerant of lower oxygen conditions and
warmer temperatures. Other studies, in more
anthropogenic disturbed areas, have observed a
significant increase in fish community homogenization over a similar time period as a result of
species introduction, both intentional (i.e., sport
fishes) and unintentional (i.e., non-native inva-

Figure 1. Aerial view of Moore Lake.

sive species) (Rahel 2000). This study did not
find a significant increase in homogenization between the studies and the minor increase that
was observed was a result of small-bodied native
species expanding their distribution. It is uncertain at this time what the exact reasons are,
whether biotic or abiotic, that have contributed
to these changes, but beaver activity in the area
is believed to be a major contributor as they
have caused similar shifts in community composition in systems elsewhere (e.g., Balon and
Chadwick 1979).
INTRODUCTION
Fish communities have demonstrated that they are
good indicators of the ecological integrity of aquatic
systems (Karr 1981, Karr 1991, Minns et al. 1994)
and, therefore, can be monitored over time, enabling the identification of thresholds indicating degradation or recovery. To accomplish this identification effectively requires knowledge of the range of
variation and the perturbations in unimpacted fish
communities, which need to be considered when
assessing impacted systems (Zampella and Bunnell
1998, Bowman and Somers 2005). Failing to consider how systems vary naturally, may lead to erroneous management actions, which may cause further degradation and wasted resources and failure
to improve the integrity of the ecosystem. Similar
to island communities, lake communities are naturally dynamic with species diversity being determined by the relationship between the rates of extinction and colonization (Barbour and Brown 1974,
Eadie and Keast 1984, Magnuson et al., 1998). Biotic factors, such as competition and predation, and
changes in abiotic variables (e.g., changes in water
level, conductivity, pH), can affect these rates and,
therefore, affect the species composition in a lake
(Tonn and Magnuson 1982, Rahel and Magnuson
1983, Robinson and Tonn 1989, Jackson et al. 2001).
Factors that vary naturally may be expressed by
changes in the fish community and consequently
should be considered when assessing impacted sys-
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Figure 2. Northern Bruce Peninsula. Labelled lakes are fish communities that were sampled in 1973-74 and resampled in 2007-08. Areas in light grey are protected land (national park, provincial nature reserve, OMNR
land, nature conservancy). Area in dark grey is Saugeen and Chippewas of Nawash First Nations hunting reserve.
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tems. Studies of community composition that omit
the use of a reference system fail to factor in the
effects of natural variation, which will confound
their results. Aside from studies dealing with seasonal fluctuations, natural temporal variation in fish
communities is rarely a concept that is incorporated
into long-term study designs. Discovering suitable
reference sites/areas to provide a benchmark of
natural variation is the problem facing many study
designs assessing anthropogenic impacts. The objectives of this study were: to assess the factors
structuring the historical (1973-74) and current
(2007-08) fish communities of the lakes of the
northern Bruce Peninsula; and, to determine if the
fish communities of the northern Bruce Peninsula
exhibit changes over this time period providing context to changes observed in more anthropogenically
perturbed systems.
THE STUDY
To address these questions the fish communities of
twenty-five lakes on the northern Bruce Peninsula
(Figure 2) were intensively sampled in 2007/08 following a protocol and using most of the exact same
sampling equipment from the same survey completed in 1973/74 (see Harvey 1981). By doing this,
it provided a data set to compare to the 1973/74
data, while limiting the degree to which difference
in sampling biases would affect the results.
From the analyses of the data, it was found that
historically and currently, three dominant fish
communities (cyprinid, centrarchid, and esocid) are
found in the lakes of the northern Bruce Peninsula
and that the type of fish community historically
found in a lake has persisted to the present, however, there has been an increase in the species richness. In the 1973 study, the average lake contained
10 species, which has increased to 12 in the current
study. The only species to have significantly
changed its distribution between studies was
banded killifish (Fundulus diaphanus) (Figure 3);
however, the majority of the species that had increased occurrences were small-bodied, wetland
species, relatively tolerant of higher temperatures,
lower oxygen levels, and prefer to spawn in vegetation (i.e., phytophils, phyto-lithophils, psammophils), whereas those species that decreased were
larger bodied species, or those that preferred more
open water habitat and firmer substrate for spawning (i.e., lithophils). As sampling efforts were con-

sistent between studies, limiting the potential for
gear biases to influence the results, potential reasons for the increased distribution of these smallbodied fishes in the area would include species being more readily detected (i.e., increased abundance), or immigration of the species (i.e., human
mediated or natural).
Two factors that would contribute to greater detectability of historic populations of these smallbodied species in the 2007/08 study are a decrease
in predation or an increase in suitable habitat. Although the distribution of some larger-bodied,
predator species (i.e., northern pike (Esox lucius)
and smallmouth bass (Micropterus dolomieu)) did
decrease, they did not do so significantly and most
represent populations of stocking programs prior to
the 1970’s in lakes not able to support the species
long-term (i.e., lake experiences winterkill). Furthermore, the number of small-bodied species increased in lakes that retained populations of predator species, suggesting that while the loss of a
predator may have some influence on small-bodied
species detectability, it does not appear to be the
main cause of the observed change.
Increases in suitable habitat for small-bodied species may also contribute to increases in their abundance and detectability. This would suggest, based
on the species that increased, one would find shallower, smaller lakes, more prone to winterkill currently than historically. However, this was not the
case and those abiotic variables considered to have
changed from a statistical viewpoint would not be
considered to be ecologically significant to the fish
communities.
In addition to the potential changes in factors related to species detectability, there is a distinct possibility
that the
observed new
occurrences/disappearances are partially or wholly
changes in species distributions in the study area
rather than a shift in the detectability alone. These
new occurrences could represent new populations
of species that have managed to immigrate to additional lakes through human induced or natural migration. Fish species introductions through human
activities, intentional (i.e., increase sport fishing
opportunities) or unintentional (i.e., ballast water,
bait bucket release), has become of increasing concern globally (Rahel 2000). This is not viewed as a
major source of the changes observed on the
northern Bruce Peninsula, as most of the lakes
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Figure 3. Change is fish species frequency of occurrence in 25 lakes of the northern Bruce Peninsula between the 1973/74 and 2007 studies. Banded killifish exhibited the only significant change (3 vs. 14;
Fisher’s exact test, p=0.02)
sampled receive little human visitation and the
species found to increase are not those involved in
human activity (i.e., not common baitfishes). Only
one species, mimic shiner (Notropis volucellus), is
suspected of human mediated movement given its
new occurrences (i.e., Emmett, Gillies and Miller)
and potential use as bait (Scott and Crossman
1998).

due to the karst geology (S. Parker, Fathom Five
National Marine Park Ecologist (personal communication, 2007)). Currently, it is unclear what connections may exist through the underground fluvial
network, but they may explain how new occurrences of species arise in lakes that seem well isolated from others, and could explain the spread of
species across watersheds.

If human mediated movement is not thought to be
a likely contributor to the increased dispersion of
the small-bodied fishes then natural dispersal is
suspected. The typical means of fish dispersal to
new lakes is by migrating through the fluvial connections that exist between the waterbodies. This
is difficult to assess in this area using topographic
maps and field observations because fishes (e.g.,
northern redbelly dace (Chrosomus eos), brook
stickleback (Culaea inconstans)) have been found to
use fluvial connections above and below ground

In addition to fishes using fluvial connections to migrate, there is the possibility for their movement to
be mediated by other organisms using the lakes
(i.e., waterfowl, beavers) (Langston and Kent 1997,
Rosell et al. 2005). These vectors are of particular
interest, especially when one considers that the
species found to increase were small-bodied, wetland species that prefer to spawn in vegetation,
producing adhesive eggs (i.e., phytophils, phytolithophils, psammophils) (Scott and Crossman 1998,
Coker et al. 2001), and can be moved from one
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lake’s watershed to another by other animals, such
as beavers (Langston and Kent 1997, Rosell et al.
2005). This may also explain why those smallbodied species that prefer to spawn on firmer substrate (i.e., clean gravel), such as the common
shiner, declined over the 34 year period. Beaver
activity in the area may also explain the expiration
of larger bodied species, which may have used
some lakes historically as spawning habitat (i.e.,
Clear Lake for northern pike). Beaver dams would
present a barrier to their migration (Knudsen 1962),
and if the isolated lakes lack the habitat necessary
to support the adults (i.e., prone to winterkill) it
would lead to the population becoming extirpated
from that lake.
Fish community homogenization is an issue of
growing concern and has been attributed to anthropogenic activity, from habitat alteration to species introductions; unauthorized (i.e., bait and
aquarium) releases (Litvak and Mandrak 1993, Rahel 2007)), authorized releases (e.g., increasing
sport fishing opportunities (Radomski and Goeman
1995, Jackson 2002, Taylor 2004)), and unintentional releases (e.g., ballast release and boat/gear
transfer (Kerr et al. 2005, Rahel 2007)). Such activities allow fish species to circumvent historic biogeographic barriers (Rahel 2000, Rahel 2007) increasing the degree of homogenization across a
landscape by introducing non-native species (Rahel
2000, Jackson 2002), some of which lead to the extirpation of native species unique to a system (Rahel 2000). Fortunately, for the northern Bruce Peninsula, fish communities have not seen a significant
increase in their homogeneity and the small
amount of increase that has occurred would be a
result of the spread of native species, a more naturally occurring phenomenon, with no significant
extirpations.
CONCLUSION
Historically and currently there are three main fish
communities found in the area (cyprinid, centrarchid, and esocid) and although no significant temporal trend towards any community type was detected, small-bodied wetland species, tolerant of
higher temperatures, lower oxygen levels, and not
requiring lotic habitat to reproduce are more common in the 2007/08 study. The exact method(s)
enabling these species to expand their distribution
is uncertain. It is believed that their reproduction

strategy (phtytophilic) and other organisms using
these waterbodies (i.e., beavers) are key to their
distribution. These lakes should continue to be
monitored to determine if this natural trend continues, as it could provide a reference for community change here and elsewhere.
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SUMMARY
A key objective of landscape and conservation genetics is to understand how genetic diversity and
population structure are influenced by the interactions of organisms with their physical and biotic environment. Across a habitat mosaic, dispersal and
subsequent gene flow can be restricted or facilitated by specific habitat features organisms encounter. For many species, genetically effective
population sizes are diminished and connectivity is
lost as human development imposes unnatural barriers to gene flow. Gene flow is essential for longterm viability of populations, and can be indirectly
measured through the use of molecular markers
such as DNA microsatellites.
The massasauga rattlesnake (Sistrurus catenatus
catenatus), Ontario’s only extant venomous reptile,
is currently restricted to four disjunct regions in Ontario, one of which, is found in the Bruce Peninsula,
and is the focus of the present study. Massasaugas
have long generation times, low dispersal, and specific habitat requirements for survival, which is especially contingent on the availability of ideal hibernation and gestation sites. These factors combined

Figure 1. Eastern massasauga rattlesnake.

suggest that populations may be sensitive to habitat
alteration, and slow to recover from such perturbations. Here we review the threats faced by massasaugas on the Bruce Peninsula and outline past research and an ongoing conservation genetics project being conducted on this valuable regional
population of rattlesnakes.
INTRODUCTION
A priority in the recovery strategies for many species-at-risk is to maintain the broadest possible
level of genetic diversity across a species’ range
(Eastern Foxsnake Recovery Team 2010, jeffersonii
Badger Recovery Team 2008, Eastern Massasauga
Recovery Team, 2003). Gene flow and genetic diversity are important for the long-term viability of
populations as they mitigate the deleterious effects
of inbreeding and ensure persistence of populations
in changing or unpredictable environments. Genetic
population structure and gene flow can be indirectly measured through the use of high-resolution
molecular markers such as DNA microsatellites
(e.g., Lougheed et al. 2000, Sahlsten et al. 2008). In
comparison, direct estimates of an organism’s
movement (e.g., using radiotelemetry or markrecapture to track animals) can be difficult to obtain, and might sometimes provide an incomplete
picture of population connectivity because dispersal
does not always lead to gene exchange (Riley et al.
2006) and dispersal may be episodic.
By merging molecular marker and spatial data, locations of abrupt genetic disjunctions across a landscape can be identified (Storfer et al. 2007). Incorporating detailed habitat maps further allows us to
correlate genetic discontinuities with specific landscape features that potentially act as barriers to
gene flow (Storfer et al. 2007). These approaches
become especially valuable in human-altered ecosystems, because they provide insight into how anthropogenic development has impacted or might
impact populations.
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Figure 2. Massasauga range and distribution in Ontario by region (Courtesy of the Ontario Herp Atlas Project).
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Ultimately, research on genetic population structure can inform conservation decisions for vulnerable species in fragmented habitats. For example,
knowledge of major barriers to gene flow can direct
restoration efforts to areas where re-establishing
connectivity is most desirable. By correlating habitat features with gene flow we can define critical
habitat and identify potential corridors for dispersal
that warrant protection (Manel et al. 2003, Storfer
et al. 2007). Finally, information on genetic population structure can be used to diagnose metapopulation dynamics (i.e. temporal demographic or
genetic changes in a network of local populations)
and
designate
distinct
demographicallyindependent management units for conservation
(Manel et al. 2003).

potentially long-standing barriers to snakes where
road kills are a reasonably common occurrence (M.
DiLeo pers. obs., Reed and McKenzie 2010). Even
seeming low mortality rates may have marked implications for long-term persistence of snake populations (e.g., Row et al. 2007). In the long term, high
mortality rates may select for road avoidance, leading to decreased gene flow and ultimately genetic
differentiation of populations on either side of busy
roads (Clark et al. 2010; Shepard et al. 2008). This
scenario has important implications for massasaugas on the Bruce as it can result in population subdivision across small spatial scales and decrease
effective population sizes, making populations increasingly susceptible to extirpation (Shepard et al.
2008).

The Massasauga rattlesnake ranges from western
New York and southern Ontario to Iowa and Missouri (Szymanski 1998). It has experienced local extirpations and population decline across its range
(Rouse and Willson 2001). Massasaugas have long
generation times (6+ years, Rouse and Willson
2001), low dispersal (Johnson 2000), and specific
habitat requirements for survival, which is especially contingent on the availability of ideal hibernation (wet forest) and gestation (dry, open) sites
(Harvey and Weatherhead 2006). These factors
combined suggest that populations may be sensitive to habitat alteration, and slow to recover from
such perturbations.

Evidence for fine-scale genetic differentiation of
massasaugas comes from previous research conducted on the Bruce Peninsula (Lougheed et al.
2000). Lougheed et al. (2000) found marked genetic
differentiation between snakes sampled at Cyprus
Lake and Emmett Lake – sites that are only a few
kilometers apart. This implies that these snakes exhibit exceptional fidelity to their natal sites or experience near-absolute barriers to dispersal despite
proximity. However, Lougheed et al. (2000) were
unable to elucidate any underlying environmental
basis for this genetic disjunction or determine if this
phenomenon is ubiquitous across the Bruce due to
insufficient and uneven sampling. By sampling individuals continuously across a landscape and integrating detailed habitat data, our ongoing studies
will accurately assess the scale of gene flow and
explicitly identify the location of genetic breaks and
the landscape features that inhibit or support dispersal of snakes on the Bruce.

RESEARCH ON THE BRUCE PENINSULA
In Ontario, the Massasauga is currently restricted to
four disjunct regional populations: Wainfleet Bog,
Ojibway prairie, eastern shores of Georgian Bay,
and the Bruce Peninsula (Rouse and Willson 2001).
The Bruce Peninsula population is the second largest in the province, and is thought to represent one
of the most stable populations of massasaugas
across its entire Canadian and U.S. distribution
(Rouse and Willson 2001). Despite this, massasaugas on the Bruce Peninsula share many of the
threats that are common across the range of the
species: human persecution, habitat destruction
and fragmentation. In particular, road mortality and
habitat loss due to cottage, subdivision, and agricultural development are potentially important threats
to massasaugas in this region. For example, Highway 6 extending the length of the Bruce Peninsula
and some country roads (i.e., Dyer’s Bay Road) are

In our research, we are using a landscape and conservation genetic approach to investigate the effects of landscape features on gene flow and population structure of the threatened massasauga on
the Bruce Peninsula. Ultimately, we will compare
our results with three more common species: the
red-belly snake (Storeria occipitomaculata), brown
snake (Storeria dekayi), and the ring-neck snake
(Diadophis punctatus edwardsi). This comparative
approach will allow us to infer whether a common
landscape similarly impacts multiple snake species,
or whether species show individualistic responses
to the same landscape, which should eventually be
incorporated into species-specific conservation
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planning. The questions we will address have direct
consequences for the management of the threatened massasauga, and for snakes generally:
(i)

How many distinct genetic populations exist
for each species across the study region (and
indeed across the entire Canadian region of
the species) and which ones might merit
separate conservation emphases?

(ii)

At what scale does gene flow occur and
might natural re-colonization be possible
should a population become extirpated?

(iii) What topographic and habitat features influence the dispersal of snakes?
(iv) What degree of anthropogenic habitat alteration might be tolerated by Massasaugas compared to the other three species?
To date, we have genotyped a geographically representative subset of massasaugas at four massasauga-specific DNA microsatellite loci (Scu5, Scu7,
Scu16: Gibbs et al. 1998; M2B: Lougheed et al. unpublished) from the two largest regional Canadian
populations: Bruce Peninsula (n=146) and eastern
Georgian Bay (n=122). We used two methods to
quantify genetic population structure for massasaugas: spatial Bayesian assignment and spatial principal component analysis (sPCA). Unexpectedly, contra previous findings we found no evidence for genetic differentiation within the Bruce Peninsula and
little evidence for population subdivision within
eastern Georgian Bay (DiLeo et al. 2010). These preliminary results might imply that massasaugas are
relatively insensitive to habitat alterations on either
side of the bay and exist in large random-mating
populations within each region. However, this conclusion is necessarily preliminary as it is possible
that analyses based on four microsatellite loci provide insufficient resolution to resolve genetic population structure, and increasing the number of loci
may reveal finer-scale patterns not detected in this
study.

sula for which we have no representation, ii. .
Genotyping massasaugas for between 6 to 8 microsatellite loci, iii. Quantifying genetic population
structure and genetic diversity for ring-neck, northern brown, and red‐bellied snakes for comparison,
and iv. For all four species, identifying specific landscape features that inhibit or support gene flow.
Once completed, our project will address several
objectives outlined in the national recovery strategy
for massasaugas (see Eastern Massasauga Recovery
Team, 2002), and the results can be used to direct
conservation action at a local scale and provincewide. For example, our study will identify the specific landscape/environmental features that affect
dispersal of rattlesnakes on the Bruce Peninsula.
This information can be used to define critical habitat for massasaugas (e.g. pinpointing which aspects
of the habitat mosaic that best predict connectivity
among individuals or correspond to discrete genetic
clusters), which is yet to be done for this species in
Ontario. Likewise, knowledge of the specific landscape features that impede dispersal and subsequent gene flow (e.g. roads, agriculture, cottage
developments) will allow development of ecopassages where they are needed the most to secure
connectivity between patches of ideal habitat. Finally, this ongoing study will provide essential
knowledge of population connectivity for three understudied snake species, two of which are currently undesignated by the Committee on the
Status of Endangered Wildlife in Canada (COSEWIC).
REFERENCES
DiLeo, M. J.A. Dávila and S.C. Lougheed. 2010. Landscape & Conservation Genetics of Two Threatened
Ontario Snake Species II. Report for the Species at
Risk Research Fund for Ontario.

CONCLUSION

Eastern Foxsnake Recovery Team. 2010. DRAFT Recovery strategy for the Eastern Foxsnake (Pantherophis gloydi) – Carolinian and Georgian Bay
populations in Ontario. Ontario Recovery Strategy
Series. Prepared for the Ontario Ministry of Natural
Resources, Peterborough, Ontario. vi + 38 pp.

While we found genetic differences between the
Bruce Peninsula and eastern Georgian Bay regional
populations, we found no evidence of population
structure within the former possibly due to limited
sampling of individuals and loci. Future initiatives
include: i. Sampling areas within the Bruce Penin-

Eastern Massasauga Recovery Team. 2002. National
Massasauga Recovery Strategy – February 2003.
Harvey, D.S. and P.J. Weatherhead. 2006. A test of
the hierarchical model of habitat selection using
eastern massasauga rattlesnakes (Sistrurus c. catenatus). Biological Conservation, 130:206-216.

33 | 2010 SOURCES OF KNOWLEDGE FORUM

Gibbs, H.L., K.A. Prior and C. Parent. Characterization of DNA microsatellite loci from a threatened
snake, the eastern massasauga rattlesnake and
their use in population studies. Journal of Heredity,
89:169-173.

Riley, S.P.D., J.P. Pollinger, R.M. Sauvajot, E.C. York,
C. Bromley, T.K. Fuller and R.K. Wayne. 2006. A
southern California freeway is a physical and social
barrier to gene flow in carnivores. Molecular Ecology, 15:1733-1741.

Jeffersonii Badger Recovery Team. 2008. Recovery
Strategy for the Badger (Taxidea taxus) in British
Columbia. Prepared for the B.C. Ministry of Environment, Victoria, B.C. 45 pp.

Rouse, J.D. and R.J. Willson 2001. Update COSEWIC
status report on the eastern massasauga (Sistrurus
catenatus catenatus). Prepared for the Committee
on the Status of Endangered Wildlife in Canada.

Johnson, G. 2000. Spatial ecology of the eastern
massasauga (Sistrurus c. catenatus) in a New York
Peatland. Journal of Herpetology, 34:186-192.

Row, J.R., G. Blouin-Demers and P.J. Weatherhead.
2007. Demographic effects of road mortality in
black ratsnakes (Elaphe obsolete). Biological Conservation, 137:117-124.

Lougheed, S.C, H.L. Gibbs, K.A. Prior and P.J.
Weatherhead. 2000. A comparison of RAPD versus
microsatellite DNA markers in population studies of
the massasauga rattlesnake. Heredity, 91:458-463.
Manel, S., M.K. Schwartz, G. Luikart and P. Taberlet.
2003. Landscape genetics: combining landscape
ecology and population genetics. Trends in Ecology
& Evolution, 18:189-197.
Reed, G. and T. McKenzie. 2010. Dyer’s Bay, Northern Bruce Peninsula, Snake Roadkill Study 2009.
Available at:
http://www.bpbo.ca/pdf/Dyer%27s_Bay_Snake_Ro
ad_Kill_Study.pdf [Accessed: July 5, 2010]

Sahlsten, J., H. Thorngren and J. Hoglund 2008. Inference of hazel grouse population structure using
multilocus data: a landscape genetic approach. Heredity, 101:475-82.
Storfer, A., M.A. Murphy, C.S. Goldberg, S. Robinson, S.F. Spear, R. Dezzani, E. Delmelle, L. Vierling
and L.P. Waits. 2007. Putting the ‘landscape’ in
landscape genetics. Heredity, 98:128-142.
Szymanski, J. 1998. Status assessment for eastern
massasaugas (Sistrurus c. catenatus). Prepared for
the U.S. Fish and Wildlife Service. Available at:
http://library.fws.gov/Pubs3/statusass/easternmass
asauga.pdf [Accessed: July 5, 2010]

| 34

The Ancient Cliff-Face Forest of the Niagara Escarpment:
A Synopsis of Discoveries at the Top of the Bruce
Peter E. Kelly, Researcher
Cliff Ecology Research Group, Department of Integrative Biology, University of Guelph
rare Charitable Research Reserve
Email: pkelly@uoguelph.ca
SUMMARY
The Niagara Escarpment is home to an ancient oldgrowth cliff-face forest ecosystem. This forest is
comprised of eastern white cedars (Thuja occidentalis L.) that are rooted on ledges and in fractures in
the rock. Much of what we know about the ecology
of this ancient cliff-face forest comes from research
that was carried out by the Cliff Ecology Research
Group at the University of Guelph. The northern
half of the Bruce Peninsula is home to the oldest
living trees on these cliff faces. They also happen to
be the oldest trees in Canada east of the Rocky
Mountains. Ten living eastern white cedars over
1,000 years in age have been found on the cliffs
within Lion’s Head Provincial Nature Reserve. This
paper highlights discoveries made by the Cliff Ecology Research Group in the northern half of the
Bruce Peninsula since their first initial cliff-face surveys in 1989.
INTRODUCTION
Ancient eastern white cedars along the Niagara Escarpment were first documented in 1988 and these
initial discoveries generated a lot of questions
about the structure of this forest, its population
dynamics, the trees’ ability to survive in a seemingly
harsh environment, the forest’s extent and the extreme age of the trees. The Cliff Ecology Research
Group conducted a number of research studies on
these trees along the entire 750-km length of the
Niagara Escarpment in Southern Ontario. Some of
these studies either focused in whole or in part on
the cliff-face forests in the northern half of the
Bruce Peninsula, including Bruce Peninsula National
Park and Fathom Five National Marine Park. This is
a brief synopsis of some of the more significant
findings from these research projects.
POPULATION STRUCTURE
In 1988, discoveries were made of cliff-edge cedars
up to 440 years old along the cliff edge of the Niagara Escarpment near Milton, Ontario (Larson 1990).
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Figure 1. Ancient eastern white cedar growing from
the cliff face of the Niagara Escarpment. (Photo by
Cliff Ecology Research Group).
These trees were now some of the oldest trees in
Ontario, but questions remained: was this discovery
unique for this location or was it repeated at other
sites along the Escarpment? If so, did this forest
possess the characteristics of other old-growth forests? What about the trees on the cliff-face?
To address these questions, eleven sites along the
Niagara Escarpment including the cliffs on Bear’s
Rump Island and within Bruce Peninsula National
Park (along the shoreline north of Emmett Lake in
the vicinity of Halfway Log Dump) were randomly
sampled to determine the structure of their cliffface cedar populations. The cliff faces at each site
were split into 50-metre segments and five of these
segments were randomly chosen at each site for
sampling. The ages of all cedar trees were deter-

mined within a six-metre wide vertical transect in
the middle of each chosen segment.
The results showed that old-growth forest was
found at every sampling site and that the cliff-face
forest showed all the characteristics of representative old-growth forests in level-ground habitat,
namely 1) there wasn’t widespread human disturbance, 2) there was a high density of old trees, and
3) the forest was uneven-aged, i.e., there was lots
of recruitment of younger trees into the population
(Larson and Kelly 1991). At the Bear’s Rump Island
and Emmett Lake sites, over 25% of the population
of trees on the cliff faces were found to be over 250
years in age.
Targeted sampling that was conducted in conjunction with the random sampling led to some interesting findings, including the first evidence that these
trees can reach ages surpassing one thousand
years. A dead specimen was found on Bear’s Rump
Island that was 1,032 years old when it died. Sampling in the Grotto area of Bruce Peninsula National
Park revealed living trees up to 560 years in age in
close proximity to heavy park visitor traffic. While it
was previously known that these cedars grow very
slowly on cliffs, one tree was found to add an average of approximately 0.25 grams of new wood a
year. This is the slowest growing tree documented
in the world (Larson and Kelly 1991).

ferred to as strip-bark or stem-strips. Stem-stripping
eventually leads to asymmetric bole development
(Schulman 1954, LaMarche 1969). The eastern
white cedars on the Niagara Escarpment cliff faces
are very similar. The cedars possess sectored radial
architecture (Larson et al. 1993; 1994) whereby
specific parts of the stem are connected to specific
root clusters within the rock. Death occurs in the
roots first (Larson et al.1993) which leads to the
death of the stem to which it is connected.
This death does not occur gradually but as sudden
point sources in time. Disruption of the cells likely
occurs in response to drought conditions that appear sporadically given the heterogenous nature of
water supply on cliff faces. This permits droughtinduced cavitation of some parts of the root system
and not others (Matthes et al. 2002).
An examination of two cross-sections from the two
oldest dead cliff cedars found on Bear’s Rump Island show that only 2% of their potential cambium
surface was alive at the time of death (Kelly et al.
1992). One of these trees survived for close to 600
years with less than 20% of its potential cambial
surface still alive. Another tree died when it was
323 years old but had lost 75% of its cambium by
the time it was only 75 years in age (Kelly et al.
1992).
EXTREME AGE

MORPHOLOGY
The oldest known individual trees in the world are
the bristlecone pines (Pinus longaeva) in the White
Mountains of California and Nevada that reach ages
surpassing 4,900 years (Schulman, 1954, Currey
1965). These trees are quite different from many
people’s perceptions of what old trees are supposed to look like. They are gnarled, twisted, relatively short and squat and not tall, thick, straight
giants that tower above the forest canopy. In fact,
six of the ten oldest documented tree species in the
world resemble bristlecone cones rather than the
archetypal giant sequoias and redwoods of California.
Bristlecone pines survive longest on exposed rocky
sites. They are characterized by living strips of cambium (the layers of cells below the bark that produce new wood) that are connected to roots and
crown alongside dead wood where the bark has
subsequently worn off. These strips are often re-

Until 1998, there had been little attempt to look for
the oldest living trees along the Niagara Escarpment. Most discoveries of old cedars had come
about through random sampling of sections of cliff
faces to satisfy the unbiased sampling required for
most scientific research. However, public and private landowners along the entire length of the Escarpment were curious about the maximum age of
trees on their sections of the Niagara Escarpment.
This was a legitimate concern. Knowing the age and
location of the oldest trees could have important
implications for those individuals managing these
lands and for conservation of this significant component of Canada’s natural history. After all, you
cannot protect something if you don’t where it is.
Therefore, the Cliff Ecology Research Group began a
conservation initiative in 1998 called the Niagara
Escarpment Ancient Tree Atlas Project (NEATAP).
The goals of NEATAP were to visit as many sections
of Escarpment as possible, survey the cliff face for
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old trees, record the information and make it available to landowners, land managers and planners.
The Project ran intermittently between 1998 and
2004. Priority sites included: 1) sites where old cliffface cedars had previously been found, 2) rock
climbing areas, and 3) cliffs close to large urban
centers.
NEATAP led to the discovery of 124 living cliff-face
cedars along the Niagara Escarpment over 500
years in age. Ten of these trees were over 1,000
years in age. All ten of these millennium-aged trees
were found on the cliffs within Lion’s Head Provincial Nature Reserve including two trees over 1,300
years in age. The oldest, a 1,322-year old cedar
rooted in the mouth of a cave on Lion’s Head’s
south face germinated in 688 A.D. Another cedar
on the north face germinated in 701 A.D. The oldest
cedar on Flowerpot Island is 831 years in age and
germinated on the island’s South Bluff in 1179 A.D.
The oldest cedar on Middle Bluff is 785 years in age
and germinated in 1225 A.D. A partial survey of
Smokey Head-White Bluff Provincial Nature Reserve
led to the discovery of a 934-year old cedar growing
near the cliff’s base (Kelly and Larson 2008).
Outside of the cliff-face habitat, old trees can also
occur in other rocky habitats. Two of the ten millennium-aged cedars found at Lion’s Head Provincial Nature Reserve were growing beside each other
amongst the angular loose rock in the talus at the
base of cliff (Kelly and Larson 2008). Living eastern
white cedar trees up to 524 years in age have also
been found growing on alvars on the Bruce Peninsula (Schaefer and Larson 1997).
DENDROCHRONOLOGY
Long-lived trees in temperate regions of the world,
especially species whose wood is resistant to decomposition, are invaluable as dendrochronological
tools. Dendrochronology is the science of using the
pattern of tree-rings produced within these longlived trees for dating purposes. Prior uses for dendrochronological techniques have included the dating of archaeological sites (including Navajo dwellings, European castles, Viking ships, paintings on
wood and Stradivarius violins), criminology (i.e., the
kidnapping of Charles’ Lindbergh’s baby), geomorphology (reconstructing avalanche activity and glacier advances) and toxicology (i.e. determining
heavy metal levels in the atmosphere) (Schweingruber 1988).
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Much of the utility of dendrochronology lately
however has centered on historical reconstructions
of paleoclimate, a subscience known as dendroclimatology. Successful dendroclimatological reconstructions are dependent on trees of the same species at a given site being able to cross-date with
each other. In other words, most of these trees
have produced similar patterns of tree-rings within
their wood in response to prevailing climatic conditions (i.e., in general, a narrow ring = a poor growing season while a wide ring = a good growing season). This allows for the construction of tree-ring
chronologies; a series of mean values that depict
average growth of a population of trees over time
but it can also represent the variation in climate
over that same time period.
The long tree-ring records from living ancient cliffface trees, along with their dead relatives that have
accumulated at the bottom of the cliffs, have allowed for the construction of a series of tree chronologies along the Niagara Escarpment (Kelly et
al.1994, Clark et al. 2010) including a 2,500 year
tree-ring chronology for the northern Bruce Peninsula (Clark et al. 2010). Samples for this chronology
were collected from Lion’s Head Provincial Nature
Reserve, Smokey Head-White Bluff Provincial Nature Reserve and Fathom Five National Marine Park
(Flowerpot Island and Bear’s Rump Island). Subfossil
wood for this chronology dated back as far as 892
A.D. (Bear’s Rump Island) and 531 B.C. (Flowerpot
Island) (Clark et al.2010).
The results showed that tree growth rates were
higher in the 20th Century than for any other century in the record. Two other centuries with higher
growth rates included the 15th Century and the 2nd
Century B.C. (Clark et al. 2010). This increase in
growth rate seems to indicate we are experiencing
climate change that is unprecedented in the recent
historical record. This increased growth may also
be a threat to the long-term survival of this ancient
forest, considering that the survival of these trees
on cliff faces is linked to their ability to grow slowly.
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Square Pegs and Round Holes:
The Application of the Federal Species at Risk Act
John Haselmayer, Species at Risk Coordinator
Southwestern Ontario Field Unit, Parks Canada
Email: john.haselmayer@pc.gc.ca
SUMMARY
As Parks Canada’s Species at Risk Coordinator for
the Southwest Ontario Field Unit, I work on recovery planning for four federally-listed species at risk
that occur on the Bruce Peninsula: Lakeside Daisy,
Dwarf lake iris, Hill’s Thistle, and Massasauga Rattlesnake. All four are currently designated as
“Threatened” under the federal Species at Risk Act
(SARA). The three plant species are all considered
Great Lakes endemics. Their global distribution is
limited to the shores of the Great Lakes. The Canadian distribution of these species is limited to
shores of Lake Huron with the bulk of the populations being found on the Bruce Peninsula and Manitoulin Island. The Massasauga Rattlesnake is
slightly more widespread in the U.S. midwest and
southwest. In Canada, it is restricted to four populations: the Bruce Peninsula and Eastern Georgian
Bay, each of which is large and apparently secure,
and two tiny remnant populations in soutwestern
Ontario, both of which are critically imperilled. It is
clear that the Bruce Peninsula represents a key
stronghold for all four of these threatened species.
The peninsula is also home to several other federally listed species with wider ranges across Canada
and for which Parks Canada assumes less responsibility. In total there are at least twenty federallylisted species that regularly occur on the Peninsula.
The federal Species at Risk Act was enacted in 2002
and flows from the government of Canada’s commitments under the United Nations Convention on
Biological Diversity (1992) and the Accord for the
Protection of Species at Risk in Canada (1996). Its
purpose is to prevent species from becoming extinct or extirpated, to provide for the recovery of
threatened and endangered species, and to manage
species of special concern to prevent them from
becoming further at risk. It does this by providing a
framework for the species listing process and defining the measures required for protection and recovery.
Responsibility for species recovery planning under
the act falls to one of three government depart-
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ments. Parks Canada is responsible for species with
significant populations on Parks Canada lands, the
Department of Fisheries and Oceans is responsible
for aquatic species, and Environment Canada is responsible for all other species and for overall administration of the act. The most important document produced through the recovery planning
process is the recovery strategy. SARA sets specific
timelines for the production of recovery strategies
as well as specific requirements for the contents of
the strategies. Perhaps the key feature of any recovery strategy is the identification of critical habitat.
The SARA defines critical habitat as the habitat that
is necessary for the survival or recovery of a listed
wildlife species. It also requires that critical habitat
be defined with enough specificity that a reasonable person would know whether or not he or she is
inside critical habitat at any given time. It is the
responsibility of government scientists to determine, based on the best available information, specifically what parcels of land and waters constitute
critical habitat for a given species. This can be a
daunting prospect.
To determine what lands are required for the survival or recovery of a species, one needs to know
several things:
(i)

Where the species occurs;

(ii) What components of the landscape are most
important to the species to support different
parts of its life cycle, and;
(iii) The amount of habitat required to support a
viable population of the species.
For each of these, there is always some uncertainty,
and sometimes there exists considerable uncertainty. Often, the uncertainty is greater than what
is required to identify critical habitat. For instance
the simple question of where a species occurs cannot always be answered with sufficient accuracy
from existing records. We might have a record of a
plant from “5 kilometres south of Tobermory” but

this record cannot be placed on a map of critical
habitat. Normally, recent records (within the last
20 years) with an accuracy of a few metres are used
to map critical habitat, at least for plant species.
Identifying what components of the landscape are
most important to a given species is an iterative
process that takes years or decades to accomplish.
To map critical habitat within the timelines set out
under SARA, we rely heavily on previous studies of
the natural history of the species. What features of
the habitat does this species use for nesting, feeding, hibernating, etc.? Where such studies are lacking, it can be very difficult to adequately map critical habitat. Often, this question is answered using a
habitat suitability model to identify areas that are
most similar to other areas where the species has
previously been found. Though this approach uses
sophisticated analytical and computational techniques to generate a model, it is still a guess as to
where the species will be found.
Finally, the amount of habitat required to support a
viable population of the species is an extremely difficult question to answer. Firstly, for many species,
we cannot even identify the boundaries of a single
population; that is, a group of individuals that has
limited genetic exchange with other individuals of
its species. This is a question that researchers at
Queen’s University (Michele Dileo who is presenting
at this conference) are currently attempting to answer for the eastern massasauga rattlesnake. The
results of their work will no doubt be very relevant
to the process of critical habitat identification for
that species.
Even where we do have a good understanding of
population boundaries, how large the population
needs to be in order to be viable over the long term
is a question that requires detailed knowledge of
several demographic parameters for the species:
adult longevity, age of first reproduction, sex ratio,
number of offspring, recruitment rates of offspring
into the breeding population, etc. Rarely do we

have the detailed knowledge required to answer
this question.
The specific identification of critical habitat is
fraught with uncertainty. In acknowledgement of
this fact, SARA emphasizes that the identification
needs to use the best available information and
makes it clear that, following the precautionary
principle, actions to protect species should not be
delayed due to a lack of full scientific certainty. It
should also be noted that, once critical habitat has
been identified in a recovery strategy, the federal
government is required to demonstrate how that
area is legally protected. Obviously, this might have
significant implications for how that land can be
developed and could have major impacts on the
rights of private landowners. Thus, one can reasonably expect to be challenged on the process
used to identify critical habitat: on the one hand by
private landowners whose development rights have
been curtailed and, on the other hand, by environmental NGO’s whose mandate it is to advocate for
the protection of at risk wildlife.
Truly, the process of identifying and protecting
habitat for species at risk leads one into an arena
where values collide: species protection, science,
law enforcement, property rights, aboriginal rights,
economic development. The list goes on. Given
that there is rarely strong scientific certainty to substantiate a particular configuration of critical habitat, one realizes the challenge of building an effective constituency of support to protect these areas.
Naturally, meeting this challenge can be a frustrating process, but the work is also stimulating and
exciting and, most of all, it is necessary if we hope
to preserve our natural heritage for future generations.
FURTHER READING
Species at Risk Public Registry with status reports
and recovery strategies for all SARA species, available online: www.sararegistry.gc.ca
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Bear-Human Conflict and Management
Doran Ritchie, Fish and Wildlife Technician
Ontario Ministry of Natural Resources
Email: doran.ritchie@ontario.ca

SUMMARY
The Bruce Peninsula has the most southern population of black bears in Canada. Preliminary analysis
suggests that the Peninsula’s isolated population is
genetically distinct from the rest of Ontario and has
a low population density (i.e., <0.2 bears/km2). For
instance, it is estimated that the former St. Edmunds Township, which includes the national parks
has approximately 44 bears.
As a confined land mass surrounded by water, human and bear interactions on the peninsula are inevitable, thus proper management is essential to
ensure public safety and conservation of this species. This presentation addressed the use of aversive conditioning on black bears in conjunction with
prevention techniques. Aversive conditioning using
active repellents and deterrents may be applied as
an alternative to, or attempted prior to, proceeding
to forced removal and relocation of black bears
through live-trapping or chemical immobilization, or
the least preferred management option – humane
destruction.
FURTHER READING
Bear Wise Program, available online:
www.mnr.gov.on.ca/en/Business/Bearwise/index.h
tml
Howe, E. J., M. E. Obbard, and J. A. Schaefer. 2007.
Extirpation risk of an isolated black bear population
under different management scenarios. Journal of
Wildlife Management 71:603-612.
Obbard, M. E., M. B. Coady, B. A. Pond, J. A.
Schaefer, and F. G. Burrows. 2010. A distance-based
analysis of habitat selection by American black
bears (Ursus americanus) on the Bruce Peninsula,
Ontario, Canada. Can. J. Zool. 88:1063-1076.
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Figure 1. Bears can become habituated to easily
accessible food and garbage. Relocation using live
traps, as shown above, is one method used in
bear management.

Building a Tourism Destination:
The Bruce County Approach
Chris Hughes, Tourism Manager
County of Bruce
Email: info@explorethebruce.com

SUMMARY
This workshop illustrated what it really takes to become a must see destination within Canada, providing several examples of why building the tourism
product first is a key to success. The old cliché
"Build it and they will come" is very true, especially
in today's highly competitive tourism economy.
Bruce County Tourism's hands-on approach to trail
development, downtown revitalization, mapping,
and social networking is helping to create a ton of
buzz about the Bruce.
FURTHER READING
Explore the Bruce, available online:
www.explorethebruce.com

Figure 1. Some examples of key tourism activities
on the Bruce Peninsula.
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When the Rubber Hits the Road:
Local Land Use Planning and Natural Heritage Systems
Bruce Stickney, Planner
County of Bruce
Email: bstickney@brucecounty.on.ca

SUMMARY
Municipalities in Ontario, when evaluating new
land-use development proposals, are required to
maintain the diversity and connectivity of natural
features, and to maintain the long-term ecological
function and biodiversity of natural heritage systems. For the most part, planners, elected officials
and proponents must read, interpret and try to implement a series of written policies aimed at protecting natural heritage. This is a challenge because
very little mapping of natural "features" can be
found, and landscaped based "system" mapping is
non-existent. Current practice is to evaluate each
proposed development on a case-by-case basis,
with little understanding of how the lands fit within
the target natural heritage system. The results of
the evaluation process, on a development-bydevelopment basis, lead to mixed results at best.
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Recognizing the inadequacy of existing "site by site"
methodologies, the County of Bruce, in conjunction
with the Municipality of Kincardine, undertook a
pilot project. The scope of Phase One was to develop a defensible methodology for identifying a Natural Heritage System (NHS) in the Municipality, and
to provide a land-use map that showed the boundaries of the Natural Heritage system. Phase Two of
the study provided policy recommendation to be
used for the protection and enhancement of the
system, together with recommendations on how (if
at all) development should proceed on adjacent
lands.
FURTHER READING
County of Bruce Official Plan, 2010 available online:
www.brucecounty.on.ca/county_plan.php

A Natural Area Conservation Plan for the
Northern Bruce Peninsula
Dan Kraus*, John Gerrath, John Grant, Andrea Hebb and Tanya Pulfer
Nature Conservancy of Canada - Ontario Region
Email: dan.kraus@natureconservancy.ca
*Corresponding authour

SUMMARY
The Northern Bruce Peninsula represents an ecosystem of global importance for biodiversity conservation. The region’s biodiversity also provides
significant ecological services that support the
economy and quality of life for local communities.
It is a key area for globally rare species and ecological systems, species at risk, coastal wetlands and
stop-over habitat for migrating land birds. The
Northern Bruce Peninsula also provides one of the
last opportunities to protect large-scale functioning
ecosystems in southern Ontario if pressures to the
regional landscape, including incompatible development and alien invasive species, can be effectively managed. In 2005, the Nature Conservancy
of Canada worked to develop a five-year conservation plan for the Northern Bruce Peninsula. This
conservation plan includes working with partners
and private landowners to connect and buffer existing conservation lands and to protect key sites for
rare species and habitats. This paper provides the
conservation context of the Northern Bruce Peninsula and a summary of the conservation plan and
the future actions that are needed to maintain the
biodiversity and character of this region.
CONSERVATION CONTEXT
Ecosystems and Land Use
The Northern Bruce Peninsula has long been recognized as a special place. World renowned for its
diversity of orchids and ferns, this region is one of
the Great Lakes’ biodiversity “hotspots”, with an
abundance of endemic, disjunct and globally rare
species. Driven by the influences of the Great
Lakes, many unique habitats occur, including alvars,
sand beaches, fens and meadow marshes.
The Northern Bruce Peninsula occupies the northern half of the Bruce Peninsula, and separates the
central potions of Georgian Bay and Lake Huron. It
is defined by the boundaries of Ecological Site District 6E-14. This Ecological Site District is based on

the Niagara Escarpment in the east, and a shallow
limestone plain in the west. Areas of deeper sand
and clay soils compose less than 4% of this region
and are primarily located in the southern sections
(Chapman and Putnam 1984, Henson and Brodribb
2005).
The thin, shallow soils of the Northern Bruce Peninsula have had a profound impact on land use.
While much of the region was intensively harvested
and burned in the mid to late 1800s, the poor soils
limited subsequent agricultural uses, and much of
the Northern Bruce Peninsula reverted back to forest. Today, approximately 91% of the region is in
natural cover. This cover is dominated by coniferous forest, but also includes large areas of wetland
and alvar (Table 1). The amount of natural cover in
the Northern Bruce Peninsula is among the highest
in all of southern Ontario. This cover is important
for supporting wide-ranging mammals such as
American Black Bear, and provides important stopover and nesting sites for landbirds.
Biodiversity Significance
The Northern Bruce Peninsula is one of Ontario’s
most important regions for the conservation of
globally rare species and vegetation communities,
ranking only behind Manitoulin Island in the Ontario portion of Great Lakes region (Kraus 2006). It
contains a high number of disjunct western and Atlantic coast-affiliated species, as well as communities and species ranked as globally significant
(Henson and Brodribb 2005). The high diversity of
ecosystems, including cliffs, wetlands, forests and
alvars drive the diversity of species. There are currently over 65 species from the Northern Bruce
Peninsula that are rare, including multiple federal
Species at Risk. Forty-two species of orchids and 20
species of ferns have been documented, as well as
the oldest recorded living Eastern White Cedar (850
years old) (Parks Canada 2008). The Northern
Bruce Peninsula also has some of the most significant limestone plain forests, Great Lakes shorelines,
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Table 1. Area of Ecological Systems on the Northern Bruce Peninsula1.
Ecological System
Area (hectares)
Coniferous Forest
34,954.0
Deciduous Forest
6,113.2
Mixed Forest
5,251.7
Marsh
3,093.3
Swamp
2,451.3
Transportation
867.7
Forest (undefined)
430.8
Built-Up Area Impervious
375.7
Alvar
271.8
Extraction
28.5
Plantations
22.8
Fen
13.3
Hedge Rows
5.0
Bog
2.8
1

Water not included. Unknown land cover is 6,219 hectares.

wetlands and alvars within the Ontario portion of
the Great Lakes (Henson and Brodribb 2005). Globally rare communities documented from the Northern Bruce Peninsula include: five alvar associations,
three marsh associations, and eight cliff and talus
associations. For some of these systems the region
includes the best examples for these communities
in the world.
The Northern Bruce Peninsula is a key area for the
conservation of alvars. Alvars are naturally open
habitats with either a thin covering of soil or no soil
over a base of limestone or dolostone (Reschke et
al. 1999, Brownell and Riley 2000, Jalava 2008).
Globally, alvars are restricted to the eastern European Baltic region, parts of the United Kingdom and
the North American Great Lakes Basin. North
American alvars support a distinctive set of flora
and fauna and almost 75% of these alvars are located in Ontario (Reschke et al. 1999). In Ontario,
alvars are most common on Carden Alvar, Smith’s
Falls Limestone Plain, Napanee Plain, Manitoulin
Island and the Bruce Peninsula (Brownell and Riley
2000). The alvars of the Bruce Peninsula and Manitoulin are internationally-recognized for their distinct ecological characteristics and the rare species
that occur on them (Jalava 2008). Jalava (2008) reports that alvars on the Bruce Peninsula support at
least 22 vascular plants, four species of lichen, five
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species of moss, four species of reptiles, seven species of mollusk, and numerous species of insects
that are globally and provincially rare.
Land Protection
The large amount of natural land cover, limited agricultural land use, high diversity of species and past
opportunity for parks and protected areas have resulted in many efforts to conserve the biodiversity
of the Northern Bruce Peninsula. Approximately
48% of the Northern Bruce Peninsula is within parks
and other protected areas including Bruce Peninsula National Park and Fathom Five National Marine
Park. The region also has several provincial parks
and properties owned and managed for conservation by non-governmental organizations (Table 2).
This high amount of land conservation is the greatest of any region in southern Ontario. In addition to
these parks and protected areas, the entire eastern
side of the Northern Brice Peninsula is within the
Niagara Escarpment Planning Area and over 35,000
hectares have been designated as provincially significant Areas of Natural and Scientific Interest.
Conservation Planning by the NCC
The Nature Conservancy of Canada (NCC) began
protecting land on the Northern Bruce Peninsula in
1992, with the acceptance of a donation of 10 hectares (25 acres) from noted naturalist and photographer Dr. Donald Gunn. In 1995 came the first of
many partnership projects, with NCC taking the lead
to negotiate the purchase of a 81 hectare (200 acre)
property, that was added to Bruce Peninsula National Park. In 1996 two properties were secured,
together comprising all of Lyal Island. These were
transferred to Ontario and Ontario Parks.
In 2005, NCC implemented a five-year conservation
plan for the Northern Bruce Peninsula. This plan
was part of a national initiative by NCC to identify
key places for nature conservation across Canada.
In these places, NCC and partners have developed
detailed “Natural Area Conservation Plans” to prioritize and focus the allocation of resources. These
natural areas are identified through Conservation
Blueprints and are based on biodiversity values,
level of threat and opportunities for conservation
success. Natural Area Conservation Plans provide a
process to integrate the provincial conservation
context of Conservation Blueprints with local
knowledge and planning information, and are updated annually. Development of the plan for the

Northern Bruce Peninsula included consultations
with key partners such as the County of Bruce,
Parks Canada, Ontario Parks, Escarpment Biosphere
Conservancy and the Bruce Trail Conservancy. The

Table 2. Area of Parks, Protected Areas and Conservation Policy Designations.
IUCN ProArea2
Designation
tected Area
(Hectares)
Category1
Parks and Protected Areas
National Park

I/II

27,843

Provincial Park3

I

6,618

County Forests

None

2,862

Nature Conservancy
of Canada

I/IV

1,737

Other Conservation
Non-governmental
Organizations

I/IV

1,990

Conservation Policy Designations
UNESCO Biosphere
Reserve4

V

18,860

Niagara Escarpment
Plan

V

18,860

Important Bird Area

None

20,434

Area of Natural and
Scientific Interest
(Provincial)

I/III

Provincially Significant Wetland
Locally Significant
Wetland

Northern Bruce Peninsula Natural Area was selected as a high priority for conservation action
based on the analysis in the Great Lakes Conservation Blueprint for Biodiversity (Henson and Brodribb
2005, Phair et al. 2005). Many of these outstanding
biodiversity values are presented in the Conservation Context section of this paper.
The first conservation plan focused on protecting
three general groups of “biodiversity targets”: 1)
important habitats for globally rare species (e.g.
Massasauga, Ram’s-head Ladies-slipper), 2) rare
vegetation communities (e.g. alvars and coastal systems), and 3) landscape linkages to maintain wideranging mammals such as the American Black Bear.
The conservation plan also identified and analyzed
the pressure on biodiversity. These included: incompatible development and direct persecution of
some species (such as the Massasauga rattlesnake).

Table 3. International Union for the Conservation of
nature (IUCN) Protected Areas Categories (see Gray
et al. 2010).
CATEGORY Ia

Strict Nature Reserve: protected area managed mainly
for science

CATEGORY Ib

Wilderness Area: protected
area managed mainly for wilderness protection

35,273

CATEGORY II

National Park: protected area
managed mainly for ecosystem protection and recreation

I/III/IV

2,503

CATEGORY III

None

45

Natural Monument: protected
area managed mainly for conservation of specific natural
features

CATEGORYIV

Habitat/Species Management
Area: protected area managed
mainly for conservation
through management intervention

CATEGORY V

Protected Landscape/Seascape: protected
area managed mainly for landscape/seascape conservation
and recreation

1

Refer to Table 3 for IUCN Protected Areas Categories.
Boundaries of conservation policy designations can
overlap with parks and protected areas, and other policy
designations.
3
Most provincial parks in the region are “nature reserve”
class with limited access zones.
4
Only applies to areas designated and managed for biodiversity. Other areas within this designation would not
have a protected area category.
2
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Final actions for the conservation plan were then
developed. These actions were driven by six overall
conservation goals:
1. Properties with exceptional biodiversity values
are conserved.
2. Core protected areas associated with the Bruce
Peninsula National Park are enhanced through
the conservation of additional lands within and
around the park boundary.
3. Landscape connectivity in the Natural Area is
maintained.
4. Conservation values on existing and new NCC
protected areas are maintained or enhanced.
5. Biodiversity information is shared with local
partners and the community.
6. Research and monitoring initiatives to improve
biodiversity and conservation information for
conservation targets are supported.
FOCAL AREAS FOR CONSERVATION
Based on the biodiversity targets and conservation
goals for the Northern Bruce Peninsula, seven focal
areas for conservation action were identified:
Baptist Harbour
This area is an excellent example of the wind-swept
shores of the northwestern tip of the Bruce Peninsula. Relatively untouched, it is dominated by a mix
of alvars, wetlands and dense coniferous forest.
This focal area contains two rare alvar types a number of rare plant species, and excellent examples of
limestone shoreline fens that are representative of
the western coast of the Bruce Peninsula (Falls et al.
1990, Waldron 1971). The forests to the northeast
of the primary ecological boundary are relatively
open cedar woods with shallow soils and share similar species with the alvar communities. The forests
to the west and southwest are deciduous, which is
uncommon when compared to other Bruce Peninsula alvars. This area is under particular threat from
cottage and residential development due to its
rugged beauty and the accessibility to Lake Huron
via the flat limestone shore.
Miller Lake Area
This diverse area includes open wetland, alvar,
Great Lakes dolostone shore, swamp, coastal meadow marsh and rich upland deciduous forest.
Flooding of land by beaver has been a major influ-
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ence relatively recently (Johnson 2003). Garden
Island has been included in the focal area due to its
patches of high-quality alvar dwarf shrubland interspersed with mixed forest and extensive Great
Lakes coastal meadow marsh communities. The
site supports a sizeable population of the threatened Hill’s Thistle.
Cabot Head
Cabot Head is a phenomenal site in the context of
southern Ontario because of its size and the diversity of its features. The characteristic vegetation is a
post-fire successional forest of White Birch, White
Cedar and Aspen which arose after extensive slash
fires following logging on the Northern Bruce Peninsula around the turn of the century (Larson et al.
1999). Along Georgian Bay, there is good representation of cobble beaches, shelving bedrock shores
and shale shore bluffs. Its inland lakes provide good
representation of open water, emergent marsh,
meadow marsh and graminoid fen (Varga 1995a,
Varga 1995b). The alvars at Cabot Head are largely
alvar grasslands, which are often separated from
each other over a short distance by other natural
communities.
Core In-holdings to National Park
This focal area includes properties that, if secured,
would help complete the acquisition goals for Bruce
Peninsula National Park. These lands will support
the integrity of the protected area and allow a
broader array of management options.
Buffers and Internal Connectivity to National Park
This focal area supports the integrity of the greater
park ecosystem. Conserving these properties would
provide a buffer for the National Park and provide
for connectivity of the park to adjacent natural habitats. It also presents opportunities to coordinate
management activities to achieve common goals.
Western Corridor
Concerned primarily with connectivity, this focal
area ensures a corridor for wide ranging mammals
and wildlife in general between existing conservation lands.
Niagara Escarpment Corridor
The Niagara Escarpment plan has, since 1974, provided strong legislative protection for natural habitat remaining along the Niagara Escarpment. This
focal area intends to enlarge and buffer the Niagara
Escarpment corridor for wide ranging mammals and
the movement of plant genetic material. It is also

intended to address “pinch points” within the Niagara Escarpment plan where previous subdivision or
development has precluded the protection of an
adequate north - south corridor.
This first conservation plan was completed in 2010
and resulted in the protection of several priority
areas, such as alvars at Baptist Point, and increasing
conservation ownership of Cabot Head. This brings
the total area protected to date by NCC on the
Northern Bruce Peninsula to over 1,740 hectares
(4,300 acres). These lands are accessible to the
public, and have been enjoyed by thousands of local
residents and tourists for bird watching, nature appreciation, hiking and hunting.
The second conservation plan for the Northern
Bruce Peninsula (2010-2015) will be guided by very
similar biodiversity targets and conservation goals.
One addition to the plan will be an increased focus
on the conservation of fish habitat and aquatic ecosystems. The Northern Bruce Peninsula has very
high quality inland wetlands, streams and lakes. In
addition the nearshore areas of the Great Lakes
provide important spawning and nursery habitat for
many fish species.
CONCLUSION
The Northern Bruce Peninsula represents an ecosystem of global importance for biodiversity conservation. The region’s biodiversity also provides
significant ecological services that support the
economy and quality of life for local communities.
It is a key area for globally rare species and ecological systems, species at risk, coastal wetlands and
stop-over habitat for migrating land birds. The
Northern Bruce Peninsula also provides one of the
last opportunities to protect large-scale functioning
ecosystems in southern Ontario; if pressures to the
regional landscape can be effectively managed.
While a significant amount of land has been set
aside as parks and protected areas, the natural features that make this region outstanding from a biodiversity perspective will also continue to attract
land uses that put pressure on lands, waters and
wildlife. Future conservation action in the Northern
Bruce Peninsula will need to focus on maintaining
the health of this landscape. Some of the conservation challenges for the future that will be addressed
in NCC’s conservation plan include:



Incorporating and managing wind power
development into the landscape;



Protecting the quality of Great Lakes coasts
and nearshore waters;



Maintaining isolated populations of wideranging species;



Supporting compatible resource use, and;



Monitoring and managing invasive exotic
species.
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Birds of the Bruce Hike
Ethan Meleg, Tourism and Marketing Coordinator
Bruce Peninsula National Park and Fathom Five National Marine Park
Email: ethan.meleg@pc.gc.ca
SUMMARY
The diversity and expanse of ecosystems on the
Bruce Peninsula, coupled with its shape, makes it a
stellar place for watching birds during their migrations and breeding season. The peak diversity is
reached in mid-May when migration is in full swing
and nesting birds are busy defending their seasonal
territories.
Home to the largest remaining wild area of southern Ontario, the Bruce offers food and shelter for
migrating birds that need a 'pit stop' to rest and
refuel during their journey. Approximately 300 bird
species have been recorded on the Bruce Peninsula.
Over 175 of those species have nested here, drawn
to the abundance of prime bird real estate (wetlands, forests, alvars, shoreline, etc) and a rich
supply of food (mainly insects) to feed hungry
chicks. The region boats a large diversity of breeding birds including nearly twenty warbler species
and other favourites such as Scarlet Tanagers,
Sandhill Cranes, Barred Owls and Whip-poor-wills.

Figure 1. Sandhill Crane.

The broad, peninsular shape of the Bruce makes it a
super-causeway for migrating birds during spring
and fall since many species prefer to follow the
safety of land and shorelines rather than being out
over open water. Migration is most dramatic during
spring because the peninsula points north, causing
birds to concentrate at peninsular extremities such
as Cabot Head, Tobermory and Cape Croker. Fall
migration is more drawn out with less concentration of birds, although bird populations are at their
greatest during the fall because young birds have
recently been added to the population.
Regardless of season, birding is always exciting on
the Bruce Peninsula. The dynamic nature of migration, the potential for unexpected vagrants, and the
scenic backdrop make this one of Ontario's bestkept birding treasures.
Figure 2. Scarlet Tanager.
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The Oral History Project:
Early Days of Hunting, Fishing and Logging
Holly M. Dunham
The Friends of the Bruce District Parks Association
Email: holly@castlebluff.com

SUMMARY
Oral History is the collection and study of historical
information/memories using sound recordings of
interviews with people having knowledge of past
events. This Oral History Project examines the history of Tobermory and St. Edmunds Township
through the recording, preservation and interpretation of information based on the personal experiences and opinions of local residents. Oral history
refers to formal and informal conversations about
the ‘old days’ among family members and
neighbours and is the compilation of stories told
about past times. This project preserves memories
of Tobermory’s rich cultural heritage and helps us
understand life in the past.
INTRODUCTION
The Oral History Project focuses on the history of
Tobermory and St. Edmunds Township. Interviews
have been conducted with a wide range of local
residents and long time cottagers and it attempts to
capture knowledge about the people, events and
way of life in this area. Recollections and memories
captured in this project are based on eye witness
accounts, folklore, myths, songs, poems, stories and
photos.

The 2010 Program for the Sources of Knowledge
Forum was Wildlife and Values to Community.
Keeping that topic in mind, I focused on Logging,
Hunting and Fishing stories from the collection of
interviews for this presentation.
The Importance of Oral History
Most people throughout history have learned about
the past through the spoken word. If we do not collect and preserve memories, those stories will disappear forever. Oral history gives us the opportunity to learn about everyday experiences in the past
- what it was like to live in a particular time or as a
member of a particular group within a society. It
also provides a sense of accomplishment - catching
and holding on to something valuable and to preserve a piece of history. And most of all - because it
is fun!
Oral histories do not replace the analysis of traditional historical materials, but can reveal the role
individuals played in shaping the past and the future.
Methods
Recording and transcribing Oral Histories is a very
long and detailed process. We began with a list of
people in the community who had stories to tell
about early days. Then we made a list of what areas we felt were important - such as commercial
fishing, logging, farming, family and social time.
From the very beginning we knew we had already
missed so much, so first on the list for discussion
was memories - about parents and grandparents who they were - what they were like - where they
lived - what they did for a living - etc. From that
starting point, the rest of the interviews were easy,
memories and stories just started to flow.

Figure 1. The old mill located in Little Tub Harbour, Tobermory.

Almost every person we interviewed wondered
why? They all felt they had nothing to say - that
nothing important happened in their lives - that
they were just ordinary people. It was very impor-
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The hardest part and most time consuming part of
any Oral History Project is the transcribing of the
tapes! This is described as “a long and detailed
process” and truer words were never spoken.
LOGGING STORIES

Figure 2. Horse drawn sleighs loaded with
wood.

“The village at one time was made up of fishermen
as well as millwrights and mill workers, because
there were 2 or 3 big mills right in the village, right
on the water. And they would saw the logs there.
They hauled them in the winter with horse and
sleigh. And then the lumber was cut in the mills
there and shipped out on boats.” Tommy Adams
“The village was quite a bit different when I was
young. The mill was running, it run all the time.
They run a shingle mill on the bottom and the sawmill was on the second storey. Of course its tore
down now.” Harry Davis

Figure 3. Saw mill crew.
tant to re-assure them - to make sure they understood that the stories we were looking for were the
stories of ordinary life.
For our first few interviews we selected people we
knew loved to tell stories and would not be intimidated by the tape recorder or the note taking. We
practiced our technique on these first few.
The most important things we learned from these
first interviews:


Have good recording equipment that is working properly and lots of blank tapes;



Make sure you have a pen and paper so you
can make notes;



Try and stop the conversation while the tape
is being replaced. We lost the middle of a
couple of good stories this way, and;



Make sure you turn the tape over properly
(so you don’t record over). This only happened once but that was enough.

“They used to make pretty good money out of hemlock. Not the log itself but the bark. Was a good
market for hemlock bark because it was used in the
tanning process. So your tanning mills in Owen
Sound or any city that had a tanning mill they used
the bark from the hemlock tree in making their tanning fluids, so they paid a pretty good dollar for it.
So they cut the bark off the tree and piled it up just
like they would a cord of wood and sold it by the
cord.” Tommy Adams
“Just about every bay was a log dump all the way
down the shore. On some of the higher spots they
had a flume. They built a log flume that was made
from either logs or lumber. And where they come
out to a high cliff they would dump them in the
chute and down the cliff, because there was no way
they could get a road down. If there was water
handy, they’d run water down them and let them
float down in the water. There was a pretty good
flume around High Dump, down below Emmett
Lake. It was in quite good shape the last I saw it – it
was quite a long one. They were called dumps because they dumped logs there, so they were log
dumps not garbage dumps. All the little bays locally
were not known by their map names, if you would
have asked some person a few years ago in Tobermory where Driftwood Cove was, they wouldn’t
have a clue. If you said Simpson’s Dump, they would
know.” Tommy Adams
“In about 1942 I came up here because I knew there
was bush work going on. All there was to do up
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here was fish or bush work. Well I was never much
of a guy for fishing, so I worked in the bush and a lot
of carpentry work too for the Ralph Brothers. When
they split up we all went our own way so I started
out building for myself. I forget when I got the
sawmill but when I did, I pretty much stuck to the
mill, I quit building.” Mel Reihl
“The problem with cedar is that cedar has bark. So
they cut down all the cedar trees. And my brothers
and I had to take these cedar trees down to the lake
after they cut them. There were stones at the far
end – we would take the tops of the trees and we
would put them in the lake and we take the biggest
part of the logs and pile them on top and then we’d
pile stones on top of them and sink them. We’d
leave them sunk for about 3 days then we’d take
the stones off and by then the logs were full of water and then we’d bark them. It was just a matter of
standing at one end and pulling the bark off. We’d
bring these logs back up to the cottage and the
workmen would work these logs and it was fun, it
was fun – because we were just kids!” Don Love

bunch of picnic tables, the rustic ones that you see
along side the highway.” Mel Reihl
“I bought a shingle mill from Dick Crawford, thought
I would make my fortune cutting cedar shingles. I
cut a lot of them and sawed my fingers too and
then my wife says, you better get rid of that thing –
so I sold it. I wasn’t fussy on selling it so I put what I
thought was a good price on it and the guy who
bought it didn’t even question it – I should have
asked for more.” Mel Reihl
“In the winter – we always cut timber. And firewood and sell the firewood to the people in the village, because they were fishermen. Every house
was heated with wood, so the village was dependent on the farmers to sell them wood.” Tommy Adams
“I used to live in a shanty and she’d (his wife) would
be at home with the kids and I’d come home once a
week or so to see how she was making out. I’d grab
some grub, feed the horses and away we’d go
again.” Jiggs McArthur

“We cut a lot of tugwood – for the fish tugs mostly.
And the tow tugs. There was a lot of rafting, log
rafting being done all over. The tug would pick up
big log rafts up on the north shore or Horse Island
or other places. They would come into Tobermory.
They were all steam tugs. And of course they
steamed in and out of Tobermory all the time.
There would be hundreds and hundreds of cords of
it piled up at any given time in them days. It was
piled up along the side of the harbour and then
when the tugs came in they just threw it down over
the bank on the tugs. But that whole bank, that
whole area would be piled as high as you could pile
with tugwood.” Tommy Adams

“You would cut down these big trees, attach them
to a horse and pull them out to the road and then
you’d load them on a sleigh in winter and pull them
to where you wanted them. Pretty good times them
– worked hard all winter.” Harry Davis

“I can show you a tree out back that he (a local boat
builder – name withheld) used as a boat. It was the
hull of the boat. This boat builder came down here
to see my dad and dad showed him a tree we had
and it was a pine - my dad was very proud of this
tree and all the branches going up and forming a
perch. So next year we come up and the part of the
tree than went away out and up was cut down. So
my dad went to this boat builder’s place and he was
building a boat and it was so obvious…” Don Love

“It could be a real wildcat of a day but when you
were living and working right in the bush, you’d
never know. You never paid any attention to the
weather - you just worked.” Jiggs McArthur

“One winter we cut a lot more than a thousand
logs. We’d start and finish in the dark. We would
cut up to Christmas and then after that we’d build a

“We worked in the bush too, cutting down trees
with a swede saw. We’d skid the logs out with
horses. With small logs the horses could draw three
or four at a time but with bigger ones, it was one at
a time. Then they would get stacked up on a skid
way on a hill, the logs would bounce up there and
then you’d unhook them and they would roll down.
Later on you’d use a team with a sleigh and haul
them out.” Mel Reihl

“Lots of hard work. I was about 15 - my dad and I
worked in a lumber camp near Willow Creek. cutting ties and posts. They would haul the wood to
Eagle Harbour, there used to be a log dump there,
that’s where they would pile the timber. It was
rafted there and towed out. We worked all week till
noon Saturday and walked home for the night and
walked back down on Sunday afternoon.” Ivor
MacLeod
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“We would cut here in the fall until the snow got
too deep. When you fell a tree and you can’t find it,
then it’s time to quit. We piled cedar logs in there
and put stones on them to sink them in the mud.
When that froze, we could draw timber over it. I
liked going to school. I had fun then. Other than
that it was work. That’s why I left.” Cecil Brown
“The first pair of boots that I ever bought in my life I went and cut enough wood to buy myself a pair of
boots - paid $0.89. That was a lot of wood; a cord
was worth only $1.25. We were working in the bush
cutting poles. Bill always had cold feet - would just
freeze right off no matter what he did. Some of the
guys told him to put some mustard in his socks - to
keep his feet warm - Bill did and after awhile he was
running up and down the sleigh track with his boots
and socks both off!” King Belrose
“They didn’t have any chain saws then, you had to
cut it with a cross cut saw, what they called a swede
saw and you had to have a horse to pull the logs
out. These was some big timbers – some real pine –
about 3.5 to 4 ft in diameter. They weren’t all like
that but the land I had had been timbered before.
There was a lot of rock and some valleys in the rock
that they never bothered with because it was dangerous to put a horse in there – but when we timbered it, we were careful with the horses. I paid
helpers so much a foot for whatever they cut.”
Harry Davis
“Tom Spears had a mill and he took timber off the
islands around here and had it rafted in here. The
mill was steam powered. It was destroyed by Hurricane Hazel and it was never rebuilt and that was
the end of sawmills around the village. He had big
planer in there and edging saws and shingle saws.
He could handle a big stick of timber.” Albert Smith
“They had something like a railroad track and they’d
pile the cut lumber out along the bank where the
motels are now (Harbourside) and then they would
load in the spring. At that time the harbour would
be full of logs and then in spring start rafting. Very
interesting when it was operating. A lot of places
along there were houses that they had the workers
staying in. There was a bunkhouse along that bank
where Verna’s house in now. My sister Glady’s
house was one of those buildings. It made a lot of
employment in the village.” Harry Davis
“I worked in the mill that Eddie Erb bought from
Tom Spears. It was a nice mill. Then the tornado
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went through and Eddie got up one morning and his
building was gone. He sold the sawmill equipment
to JP Johnstone and it was moved to McVicars. I
wasn’t there when it happened but I remember
when Eddie sawed his arm off. He’d reach down in
the saw as it would plug up and I thought it was
pretty dangerous and that’s how it happened.” Mel
Reihl
“My father built a new fishing tug about 1940 and
we pulled a gigantic red oak out of the harbour and
took it up to that mill to get it sawed into a keel for
this boat. That is the last operation I remember in
that mill.” Albert Smith
HUNTING STORIES
“My father was never a hunter, and his brothers
weren’t much to hunt. I think they were always too
busy working, wouldn’t take time off to go hunting.
And there was not a real abundance of game either.
There’s lots of deer now, all kinds of them, but the
deer came after the settlers. The settlers came first
and the deer moved in afterwards, once they
cleared the land and got some young bush. When
the large bush was here there wasn’t anything for
the deer to eat. Deer seem to follow population, I
think. Oh yes, I hunted quite a lot. Besides deer we
hunted bear, wolves, fox, rabbit, quail, ducks,
geese. All that kind of stuff. The ducks and geese
were very scarce when I was young.” Tommy Adams
“John Barber went down there hunting deer and
these cattle come out that belonged to Jim Watson.
John shot one and dressed it up and him and another fellow took it home. And of course, they got
caught. And ever since that it has been called the
Beef Ring Marsh. You just went and hunted deer
whenever you liked. I trapped skunk, fox, coons,
never caught a wolf. There was no money in trapping but there was no money in anything else either.” Alec Martin
“Alf Carver - he was 85 years old and they tell me
he used to go on a 50 miles trap line in the winter
and sleep in the snow and snare wolves. He used to
get a dozen wolves a year.
I have a picture of a big black bear walking up my
driveway and I tried to chase him away, but he
wasn’t the least bit inclined to be chased so I went
inside and let him do what he wanted to do.”
Gordon Hill

“You could go out and get your wood, if you were
hungry you went out a got a deer. Its really pretty
hard to starve a person around here.” Ivor MacLeod
“Johnny Desjardine paid $75 for a hunting dog and
it was a beauty. They had hunted all day and hadn’t
seen a darn thing. So they’re on their way back and
all of a sudden this dog takes off and he was hooting and hollering. The reason he was hooting and
hollering was a porcupine and the dog was just covered with quills so the two of them sat down and
pulled all these quills out and Johnny was mad as
hell. He looked up in the tree and there’s the porky
and the dog is just sitting there looking up. So
Johnny up with his gun and (at this point the tape is
being turned over so we only get the conclusion of
the story) and the porcupine was dead but the dog
was filled with quills again!” Don Love
“I never did hunt too much over on the east side;
we generally hunted on the west side because that
was the best place to hunt.” Ivor MacLeod
“I was hunting along back of the Baptist - I came to
a wet spot about 5 or 6 feet wide. I decided to jump
it and I took a kind of a jump, and I went right
down. I had rubber boots on and I went to pull one
foot up to try to get to the top of the mud and it
pulled me down more. I just kept going and didn’t
know what to do. I was right down to my shoulders.
So I reached back and grabbed a hold of this haying
grass and with one hand got turned on my stomach
and I hung on and kept working myself easy. I was
scared it would break. But then I got hold of something I could hang on to good and pulled myself out.
I was mud and dirt to my armpits and it was late
November and I thought I would freeze to death. I
finally got to my sister’s house – no one was home
so I got the fire going good and warm and I hawked
my clothes off right there, right in the kitchen.” Ivor
MacLeod
“I trapped mink on Sunday afternoons off from the
lumber camp. I made more money with my hides
than I did with my wages.
Skin the rabbit and clean them. You’d put a whole
grouse in and just close him up. The flavour of the
grouse goes in. Rabbit meat doesn’t have much flavour so the grouse would flavour the whole thing. I
had a .44 over and under, shot and ball. One barrel,
the top barrel, I carried a ball in that and I had the
shot in the bottom.” Cecil Brown

Figure 4. Return from Fitzwilliam Island (L to R):
Capt Bill Craigie, Ken McLeod, Herb Hopkins,
Charlie Golden, Bert Golden, Barney Hopkins,
Frank Desjardine and sitting in front Oscar Smith
and Jack Currie. Photo taken in 1920.

Figure 5. Hunting Party in 1897. On the far right,
barely noticeable is a little girl holding the hand
of the man next to her, probably her father.
That little girl is Mattie (Young) Hopkins and her
father was Benjamin Young.

“I was out there - at that hunt camp on Cove Island.
My dad had the lightkeeping there then. Not long
after he left the light, that hunt camp folded up.”
“John, my cousin, lived right next door and we grew
up together. We had the greatest time because the
bush and the trees and everything growing right in
your backyard and we could go out hunting and set
snares.” Everett Smith
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FISHING STORIES
“The oldest record of white men coming to St. Edmunds in any numbers is found in the story of the
fishing industry. Fishing was one of the oldest lures
that brought men to the area.” Hewers of the Forest, Fishers of the Lakes
“For the fish who doesn’t keep his mouth shut
there’s the hook; for the fish who sticks out his neck
there’s the gill net; and for the fish who’s too stubborn to back down the pound net stands ready.”
Owen Sound Sun Times, 1941
“Howard Leslie was the engineer aboard the David
Marwick. He loved a good time, he would be at
dances and parties and leading singsongs everywhere. In those days they burned wood in the tugs
so the fire would go out or just about out in the
night. It was the engineer’s job to be at the tug
about one hour before they wanted to head out to
get the fire going and the steam up. Howard would
rather have a good time than get the steam up so
quite often the crew would get down to the tug and
there wouldn’t be a fire or any steam. When the
steam was up, she was fast; there was no doubt
about it. She was faster than anything else in those
days.
Around the harbour there were a number of fishing
companies. These were large companies based
primarily in the United States. I don’t know how
these large companies got the fishing rights on the
Canadian Great Lakes but they were not only here,
they were on the Manitoulin, up along the north
shore of Georgian Bay and down into southern
Georgian Bay.” Albert Smith
“After the logging was finished, it became a spot for
fishing and it was really the start of the tourist industry. Gar Hopkins was a popular guide and he
had jokes and most of them were filthy. Because
my mother had died these old maid aunts used to
come up with us and they were extremely religious.
Well you’d go with Gar fishing and he started out
right from Tobermory with dirty jokes but when my
aunts were on board he’d sign Jesus Loves Me and
Rock of Ages.” Don Love
“That first year I was at Rattlesnake Harbour - when
we came in off the lake, we did our fish up first,
someone would go and put supper on and the other
two would always reel a box or two of nets every
day. They were cotton so you had to keep drying
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Figure 6. The David Marwick.

Figure 7. The Golden Fisher

Figure 8. Net Reels lining the docks of Little
Tub Harbour.
your nets. Pret near everyone in town was doing
nets in the winter. You used to give them so many
nets to mend over the winter - trying to make a dollar a day or so.” Rusty Raney

“I was one of four children, the only boy so I became my father’s child. They were a fishing family
and from the time I could barely walk, was taken
out aboard the fishing tug in the morning and remained there during the day. When the weather
was too foul and I couldn’t go, I can recall standing
on the cliff above Lee’s waiting for the fish tugs to
come in.” Albert Smith
“As long as I can remember my dad was fishing and
my older brothers of course were out helping him, I
was too young to go out on the boats. I used to help
at the dock, crushing ice. They would clean the fish
on the way in and we pack it the minute they hit
the dock and then truck it to Windsor or wherever.”
Everett Smith
“I was only 16 when I came to fish with Russ
Schope. We lived over at Horse Island, Rattlesnake
Harbour. There were several camps out there at the
time. Everybody had their own ice house and packing shed. We’d pack the fish in ice and every two or
three days all the boats would take turns bringing
fish to Golden’s.” Rusty Raney
“It was pretty scary place to go to Club Island there ain’t no life - only a little island. I stayed in
the net shed - me and Sid Lee lived there. You’d see
nobody, only Sid Lee. And that was certainly no
prize to wake up and see. He’d wake up and say
“It’s time to get up” and the next thing you knew
you were on the floor standing up. There was no
problem going to bed, as soon as it got dark where
are you going to go on Club Island.” Peter Golden
“Gulls - they will follow you all the way home that’s why we never have to paint the top of our
boats - they are always white.”
“When I came up here to work, you use to leave
here at 12 midnight and you wouldn’t be back for 2
days. It would take you till daylight to get where
you were going and you’d pull your nets till 6 or 7 at
night and then you would get home maybe 11 or 12
and the next night you’d leave at midnight again – it
was a tough life.” Jack Vaughan
“During the war years we delivered a lot to Detroit.
I used to ride with the drivers, especially in the
summer time or when you could skip school and
not get caught. You would help keep them awake
because it was quite hectic, they were running day
and night. Maybe a truck would leave in the afternoon, another truck at night.

The Larry Boy - if that boat is still going it still has
my fingerprints in it. It could be wild and stormy out
there on Georgian Bay and Lake Huron.
We did a lot of dumb things as young boys. We had
an old yawl boat, ready for the bone yard and we
decided we’d go to Alpena, Michigan - sail across
Lake Huron. We were just off the back of Cove I
think and we could hear something. Looked back.
And there’s the George H coming. We weren’t long
going back to Tobermory! We were about 14, old
enough to know better!
If you were a young guy and there was a fish tug
going out on the lake and it needed somebody and
you said you didn’t have enough to do, you were on
it. You didn’t say I don’t want to go, you just went.”
Peter Golden
“If there’s quite a few fish coming, you just pull real
slow. If there’s no fish coming, then you can pull a
lot faster.
Question: Describe the method of how you smoke
fish. Answer: No.” Rusty Raney
“I went with Max Chapman for two days fishing
and in those two days I was on his boat, I pumped
every drop of water between Club Island and Lonely
Island through that boat.
I went on Russ Schope’s boat with MM, AS and RR
to lift nets. We were at Rattlesnake Harbour and
while I had no intention of leaving there because of
the weather, MM was hurrying me to get my work
done so we could head back. When we were just
out of the harbour, MM turned to AS and asked
what course he should take to Cove Island. Here we
were in the teeth of a howling gale, and our skipper
didn’t know what course to take! He made another
mistake once he saw the lights of town and got us
into real trouble over White Shingles. RR and I were
on the back on the boat in danger of being trapped
in the fish boxes sliding around, AS made his way up
to the wheelhouse and slowed her down and
headed her up the correct course. For the next hour
I thought every time we fell off one of these seas
that we would hit bottom in that shallow water and
the boat would bust apart. We made it back but
that was one of the most terrifying trips I’ve ever
had.
My father retained part of his commercial fishing
license after he sold the main business, for the rest
of his life he never ceased to be involved in com-
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mercial fishing. When he died, I was anxious to retain that license because new licenses were impossible to get and I didn’t want this license to disappear. I kept it active in a minor way for years because if you didn’t fish and keep it active, it
wouldn’t be renewed. I eventually sold it to Danny
MacLeod.” Albert Smith
“Before I came they used to use gill nets in the
spring and fall and hook line in the summer, but
they go over that before I got here fortunately.”
Rusty Raney
“Often I would be at the cork ovens or packing fish
at 2 am and then I would go to school in the morning and sit outside in the porch quite a bit due to
the fact that we when get inside the school where it
was warm and you had lots of fish slime on you well you smelt like rotten fish. It didn’t seem to
bother too many people, other than the teacher!”
Peter Golden
CONCLUSION
The work was hard - whether you were logging or
fishing and many men and boys in Tobermory did
both! Yet when the memories get flowing, the
hardness of the work is not the first or strongest
memory. The first memories are the people - the
boss - the father - boyhood friends - co-workers
etc., who played such important roles in the life of
the community.
The boys played their fathers work. If a man was
building a fish boat for his business, the sons would
be building toy boats at the same time. Fathers
started to teach their sons the family trade at a very
young age.
For today’s topic, I focused on oral history interviews with men, most of whom grew up in St. Edmunds. Some of these men followed in their father’s footsteps while most did not. Some left the
area and came back for vacations and family events,
others left for awhile then came back with their
own families and some never left. All of them, in
one way or another, retained something from their
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childhood - a love of fishing and hunting, working
with wood, raising animals or planting gardens.
None of them felt that life had been unfair or cruel.
They did what they were told, usually when they
were told or, as Peter Golden said - “we used to get
a boot in the ass a few times”. A father supported
his family the best way he could, and it was the role
of the sons to help as best they could.
To quote the father in the musical “Fiddler on the
Roof” TRADITION!
One thing I did discover with this topic is that there
is very little information in the oral histories about
hunting/trapping so that topic should be added to a
list for future interviews.
I love reviewing the oral histories - I love reading
and re-reading my favourites - and I love sharing
them. I can hardly wait to find out next year’s topic
so I can start reading again - provided of course, I
am invited back. So please when completing your
evaluation forms for Sources of Knowledge 2010 request that I be invited back for 2011!
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Management of Invasive Vegetation in
Bruce Peninsula National Park
Michael Patrikeev1* and Chantel LaRiviere2
Bruce Peninsula National Park
1
Email: michael.patrikeev@pc.gc.ca
2
Email: chantal.lariviere@pc.gc.ca
*Corresponding author
SUMMARY
Invasive alien species pose a significant threat to
biodiversity. Moreover, compelling evidence exists,
based on global trade and movement patterns, that
the magnitude of this threat is increasing globally
(Hulme et al. 2009). According to government organizations, conservation groups, botanists, researchers, and horticulturalists, the term invasive
species applies to non-native plants or animals that
adversely affect the habitats and bioregions they
invade ecologically, environmentally, and/or economically. Invasive species typically disrupt natural
processes within a given area by dominating associated habitats. Once established, invasives out compete native species through a variety of mechanisms including one or more of the following: fast
growth, rapid reproduction, the ability to reproduce
both sexually and asexually, high dispersal rates,
phenotypic plasticity, tolerance of a wide range of
environmental conditions, and associations with
humans. The effects of invasive species on native
ecosystems are often severe and irreversible. Essential ecosystem functions such as hydrology, energy flows and cycles, natural fire regimes, contamination and green house gas absorption are frequently impacted by invasive species.
There are 872 known vascular plants within Bruce
Peninsula National Park (Kaiser 1994). Of these, 182
or 20.8 percent are exotic, and 47 are classified as
invasive (Table 1). BPNP currently manages for 2 of
these 47 species within the park: garlic mustard (Alliaria petiolata), and purple loosestrife (Lythrum
salicaria) (Moreland and Promaine 2000).
Garlic mustard (Figure 1), a biennial herb from
Europe, is found in abundance in south western
Ontario’s deciduous woods. It is a highly fecund
plant and its seeds are capable of surviving for up to
10 years in dormancy, which makes it a particularly
difficult species to manage. Garlic mustard is capable of self-pollination; its seed is easily dispersed by
humans and other animals; once established this
species will often dominate and replace native for-

Figure 1. Garlic mustard (Alliaria petiolata).
Photo by Michele DesJardine.

Figure 2. Volunteers removing Garlic Mustard
at Little Cove. Photo by Sean Liipere.
est flora in extensive areas. Soil disturbance can
encourage germination of this species. Effects to
eradicate garlic mustard within BPNP have been
centered primarily at Little Cove and Cyprus Lake
Campground (Figure 3) where there are well established populations. Garlic mustard treatment consists of a combination of hand-pulling and chemical
suppression (Roundup). Hand-pulling commenced
in 2006, and chemical treatment in 2009. The
chemical treatment led to a significant garlic mus-
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Figure 3. Known distribution of garlic mustard in Bruce Peninsula National Park and Fathom Five National Marine Park.

tard reduction at Cyprus Lake: in early summer
2010 the plant was found at three campsites (vs.
eight campsites in 2008). Plots to monitor treatment effectiveness were established at Little Cove
in 2010.
Purple loosestrife (Figure 4), another European
plant, invades a variety of wetland habitats including cattail marshes, sedge meadows, open bogs,
stream and river banks, lakeshores and ditches.
Seeds of purple loosestrife germinate in high densities--about 10,000 to 20,000/m2 (Rawinski 1982).
Infestations of purple loosestrife appear to follow a
pattern of establishment, maintenance at low numbers, and then dramatic population increases when
conditions are optimal. This species is an extremely
successful invader of wetlands, and its seedlings
outcompetes native species. Purple loosestrife has
thus far only established itself in a small area within
the BPNP, and is currently being treated by hand-
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Figure 4. Purple Loosestrife (Lythrum salicaria).
Photo by Michael Patrikeev.

Table 1. Invasive exotic plants of Bruce Peninsula National Park (adapted from Moreland
and Promaine 2000).
Scientific Name
Acer platanoides
Acinos arvensis
Alliaria petiolata
Arenaria serpyllifolia
Artemisia absinthium
Bromus inermis
Bromus tectorum
Campanula rapunculoides
Centaurea maculosa
Cerastium fontanum
Chrysanthemum leucanthemum
Cirsium arvense
Cirsium vulgare
Coronilla varia
Euphorbia cyparissias
Galium mollugo
Geranium robertianum
Heracleum mantegazzianum
Hesperis matronalis
Hypericum perforatum
Hypochaeris radicata
Linaria vulgaris
Lonicera tatarica
Lotus corniculatus
Lunaria annua
Lythrum salicaria
Medicago sativa
Melilotus alba
Melilotus officinalis
Myriophyllum spicatum
Phragmites australis ssp. australis
Pinus sylvestris
Plantago major
Poa annua
Populus alba
Potamogeton crispus
Potentilla recta
Rosa multiflora
Rumex crispus
Rumex obtusifolius
Solanum dulcamara
Sonchus asper
Stellaria media
Syringa vulgaris
Tanacetum vulgare
Tussilago farfara
Verbascum thapsus
Vinca minor

Common Name
Norway Maple
Spring Savory
Garlic Mustard
Thymeleaf Sandwort
Common Wormwood
Awnless Brome
Cheatgrass
Creeping Bellflower
Spotted Knapweed
Common Mouse-ear Chickweed
Oxeye Daisy
Creeping Thistle
Bull Thistle
Common Crown-vetch
Cypress Spurge
Great Hedge Bedstraw
Herb-Robert
Giant Hogweed
Dame's Rocket
Common St. John's-wort
Spotted Cat's-ear
Butter-and-eggs
Tatarian Honeysuckle
Garden Bird's-foot-trefoil
Annual Honesty
Purple Loosestrife
Alfalfa
White Sweet Clover
Sweetclover
Eurasian Water Milfoil
Common Reed
Scotch Pine
Nipple-seed Plantain
Annual Bluegrass
White Poplar
Curly Pondweed
Sulphur Cinquefoil
Multiflora Rose
Curly Dock
Bitter Dock
Bittersweet Nightshade
Spiny-leaf Sowthistle
Common Chickweed
Common Lilac
Common Tansy
Colt's-foot
Common Mullein
Lesser Periwinkle
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pulling and cutting to contain its extent and prevent
further colonization. Possibilities and legality of
chemical and biological control are being examined,
and will be addressed in a new Bruce Peninsula Invasive Species Management Plan.
Three other invasive species are of interest to Bruce
Peninsula National Park: common mullein (Verbascum thapsus), bittersweet nightshade (Solanum
dulcamara), and Lesser Periwinkle (Vinca minor).
Common mullein has established itself throughout
open lands in the national park, including treasured
alvars. Bittersweet nightshade is becoming increasingly common in disturbed deciduous forest, e.g., at
Emmett Lake, and also along teh Bruce Trail in the
peninsula. Lesser Periwinkle forms monotypic mats
that choke other forest understory vegetation. In
2010 a patch of Lesser Periwinkles was located near
Crane Lake at the eastern end of the park. The park
worked with the landowner, and treated this patch
to contain the invasive species.
In the future, the staff at Bruce Peninsula National
Park will also look at helleborine (Epipactis helleborine), a non-native orchid that quickly spreads
throughout the national park, spotted knapweed
(Centaurea maculosa) and giant hogweed (Heracleum mantegazzianum). The latter two species
have been confirmed in the village of Tobermory.
To prevent the spread of invasive species, Bruce
Peninsula National Park recommends the following:
 Use native plants for gardening;
 Avoid spreading invasive species such as periwinkle by composting or dumping garden clippings, and;
 Report all invasive species to national park
staff or other authorities (i.e. Bruce County,
Ministry of Natural Resources in Owen Sound).
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Stewardship, Partners, Funding and You
Craig Todd, Stewardship Coordinator
Bruce Resource Stewardship Network/Ontario Ministry of Natural Resources
Email: craig.todd@ontario.ca

SUMMARY
Resource stewardship is an “ethic by which citizens
care for our air, land and water as parts of a natural
life-support system and collectively act to sustain
and enhance it for generations to come” (Stewardship Strategy for Ontario 2007). Stewardship fosters
respect for the land, encourages ownership and
makes us consider the legacy we leave our children.
The majority of land in southern Ontario exists under private ownership, providing individual land
owners with a significant role in protecting the
province’s natural resources. Recognizing this, in
1995 the Ontario Ministry of Natural Resources
(OMNR) began to establish Stewardship Councils
throughout the province to engage local communities in resource management. Originally modeled
after the Australian Land Care Program, this program has evolved from the Private Land Forest
Stewardship Program to the Private Land Resource
Stewardship Program and is now known as Ontario
Stewardship.
Stewardship Councils are county-based and there
are currently 46 located throughout Ontario. Although the OMNR provides a stewardship coordinator and ‘seed’ money to assist Councils in
facilitating community initiatives, they are not government run. Councils are governed by community
volunteers with diverse backgrounds and perspectives, such as landowners, farmers, forestry experts,
cottagers, naturalists, and outdoorsmen, among
others.
Stewardship Councils act as a facilitator and catalyst
in multi-issue and ecological-based initiatives in
community economic development. Programs are
designed to specifically address the needs of landowners and local community issues concerning forestry, wetlands, water, wildlife, agriculture, and related issues. Landowners and the community cooperate as partners to support environmental stewardship. Respect is given to land ownership and the
rights of landowners to make their own decisions.

Figure 1. Volunteers participating in a community
restoration project.

Figure 2. Ontario Stewardship Rangers working
with partners on trail development..
Partnerships are essential for stewardship since no
one group or government can do it alone. Collaborations among individuals, non-profit groups, forprofit companies, and government agencies can
provide better access to funding, create greater
public awareness, knowledge, and ownership.
Stewardship Councils are community driven and
collaborative, and their approach is based on partnerships and relationship building with linkages at
all levels of community.

| 64

Stewardship Councils can help good ideas become
great projects. Stewardship projects can include:
workshops on woodlot and wetland management;
stream restoration projects; endangered species
conservation, and; community planting. The local
Bruce Resource Stewardship Network can provide
support for stewardship projects. It can assist in
locating support funding and technical expertise,
providing summer student labour, linking landowners with interested community and provincial
groups, and assisting in project planning and acquisition of materials. The Bruce Resource Stewardship
Network has been a part of several significant stewardship projects throughout Bruce County, including:

Shoreline Workshops

Ontario Stewardship Rangers

Black Bear Workshops

Ontario Nature Greenway Pilot Project

Grey Bruce Regional Envirothon

Purple Valley Maple Syrup Festival

GB Children’s Water Festival

Bruce Peninsula Bird Observatory

GB Forestry Conference

Bruce Grey Forest Festival

Deer Creek Rehabilitation

Pitcher’s Thistle Recovery

Bruce County Woodlot Association

Pine River Watershed Initiative
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Stewardship requires the participation of everyone
and people need to get involved, whether on your
own land or by participating in community projects.
Contacting your local Stewardship Council is a good
place to begin your project.
FURTHER READING
Bruce Resource Stewardship Network, available at:
http://www.ontariostewardship.org/councils/bruce

Figure 3. Landowner tree planting.

Fossils of the Niagara Escarpment
Frank R. Brunton, Research Geoscientist
Ontario Geological Survey, Ministry of Northern Development, Mines and Forestry
Email: frank.brunton@ontario.ca

SUMMARY
An exploration of fossils of the Niagara Escarpment
reveals ancient stories of vastly different ecosystems and wildlife. From 350-500 million years ago,
during the Paleozoic era, the Bruce Peninsula was
located near the equator and was covered by a shallow, tropical sea.. This sea was fed by rivers which
drained the adjacent highlands of the Canadian
Shield and acted as a settling basin for sand, mud,
and clay. These sediments and the remains of sea
creatures were compressed to form the geology
that is seen today, and numerous fossils of these
sea creatures remain preserved in the rock.
This workshop examined common fossil groups
found on the Niagara Escarpment, including brachiopods, corals, and cephalopods, as well as some
rarer discoveries, such as the eurypterida or ‘seas
scorpion.’
FURTHER READING
Congiglio, M., P. Karrow, and P. Russell. , 2006. Manitoulin Rocks! Rocks, Fossils and Landforms of Manitoulin Island. Earth Sciences Museum, University
of Waterloo.
Dixon, D. and R.L. Bernor. 1992. The Practical Geologist. Simon and Schuster.
National Audubon Society. 1982. Field Guide to Fossils. Alfred Knopf.
Owen Sound Field Naturalists, 2004. Guide to the
Geology and Landforms of Grey and Bruce Counties.
The Ginger Press: Owen Sound, Ontario.
Tovell, W.M. 1992. Geological Guide to t he Niagara
Escarpment. Niagara Escarpment Commission:
Georgetown, Ontario.
Vickers Rich, P., T.H. Rich, M.A. Fenton, and C.L.
Fenton. 1997. The Fossil Book : A Record of Prehistoric Life. Dover Publishing, 760 pp.

Figure 1. Examples of fossil groups found on the
Niagara Escarpment, including: cephalopod
(top); corals (middle), and; euryterida (bottom).
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Fish Identification
Cavan Harpur1 and Scott Parker2
Bruce Peninsula National Park and Fathom Five National Marine Park
1
Email: cavan.harpur@pc.gc.ca
2
Email: scott.parker@pc.gc.ca
SUMMARY
For many a minnow is simply a small silvery fish,
however the workshop provided an opportunity to
see the remarkable differences between dozens of
species in the minnow family alone. The Bruce Peninsula/Fathom Five fish collection, which is normally
archived, was opened to the public for study. An
overview of local fish taxonomy and natural history
was presented and diagnostic keys facilitated identification. The diversity of fishes in the region is presented in Table 1. As stressed in the workshop, the
inland lakes are currently free of invasive species
(e.g., round goby) and can only remain so through
prevention and diligence (e.g., invasive species introduced through live bait use).

Figure 1. Scott Parker with Longnose Gar from
Hay Bay.

FURTHER READING
Cudmore, B. and Mandrak, N.E. 2010. The Baitfish
Primer: A Guide to Indentifying and Protecting Ontario’s Baitfishes. Fisheries and Oceans Canada,
Winnipeg, Manitoba. PDF version available at:
http://www.dfo-mpo.gc.ca/regions/central/
pub/baitfish-appat-on/index-eng.htm
Holm, E., Mandrak, N.E. and Burridge, M.E. 2009.
The ROM field guide to freshwater fishes of Ontario. Toronto, Ontario: ROM Science Publication
Scott, W.B. and Crossman, E.J. 1985. Freshwater
Fishes of Canada. Bulletin 184. Fisheries Research
Board of Canada. Ottawa 1973.
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Figure 2. Cavan Harpur conducting Lake Trout
assessment.
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Johnny Darter

Bartley Lake

FISH OCCURRENCE

Barney Lake

Table 1. Fish occurrence in the northern Bruce Peninsula (X= confirmation of presence in water body over past 40 years).
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Friday, May 14, 2010
Registration
8:00 - 9:00

Registration

Plenary Session 1: Wildlife Research
9:00 - 9:10

Welcome and Introductions
Gordon Nelson, Chair of Subcommittee on Sources of Knowledge
Ed Doadt, Chair of Park Advisory Committee
Milt McIver, Mayor of Municipality of Northern Bruce Peninsula
Scott Parker, Session Chair

9:10 - 9:25

Application of Knowledge in Park Management
Frank Burrows, Superintendent of Bruce Peninsula NP/Fathom Five NMP

9:25 - 9:45

The Changing Landscape: From Settlement to Climate Change
Roger Suffling, University of Waterloo

9:45 - 10:05

Species of the Past: Paleozoic Stratigraphy and Paleobiology of the Northern
Bruce Peninsula
Frank Brunton, Ontario Geological Survey

10:05 - 10:25

Important Diseases of Wildlife and Potential Zoonotic Diseases in Bruce
Peninsula National Park
Doug Campbell, University of Guelph

10:25 - 10:45

Refreshment Break
Sponsored by Friends of Bruce District Parks

10:45 - 11:05

Patterns in Spring Migration of Passerines through the Cabot Head Area
Rod Steinacher, Bruce Peninsula Bird Observatory

11:05 - 11:25

Changes in the Inland Fish Communities on the Northern Bruce Peninsula
Cavan Harpur, Parks Canada/University of Toronto

11:25 - 11:45

Conservation Genetics of Massasauga Rattlesnakes on the Bruce Peninsula
Michelle DiLeo, Queen’s University

11:45 - 12:15

Questions and Panel Discussion: Research Informing Decision Making
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Lunch and Exhibitions
12:15 - 1:45

Lunch Fundraiser
This BBQ lunch will be hosted by secondary students from Bruce Peninsula District
School in support of the 40-year Outers program.

Wildlife and Nature Art Show
Enjoy an exhibition of nature-inspired local art in the Wildlife and Nature Art Show.

Exhibitor’s Gallery
Network with an array of exhibitors in the visitor centre gallery to see what is happening
throughout the region, including displays by students, researchers, and regional
organizations.

Plenary Session 2: Resource Management and Planning
1:45 - 2:05

The Ancient Cliff-Face Forest of the Niagara Escarpment: A Synopsis of
Discoveries at the Top of the Bruce
Pete Kelly, Rare Foundation/University of Guelph

2:05 - 2:25

Square Pegs and Round Holes: How Legislation and Policy Intersect with
Ecology for the Recovery of Species at Risk
John Haselmayer, Parks Canada

2:25 - 2:45

Bear-Human Conflict and Management
Doran Ritchie, Ontario Ministry of Natural Resources

2:45 – 3:05

Refreshment Break
Sponsored by Friends of Bruce District Parks

3:05 - 3:25

Building a Tourism Destination: The Bruce County Approach
Chris Hughes, Bruce County Tourism

3:25 - 3:45

When the Rubber Hits the Road: Local Land Use Planning and Natural
Heritage Systems
Bruce Stickney, County of Bruce

3:45 - 4:05

A Natural Area Conservation Plan for the Northern Bruce Peninsula
Dan Kraus, Nature Conservancy of Canada

4:05 - 4:35

Questions and Panel Discussion: Planning for Conservation and
Community Wellbeing

4:35 - 4:40

Plenary Wrap-Up
Scott Parker, Session Chair
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Evening Reception and Exhibitions
5:00 - 6:30

Reception with Local Foods
Enjoy a ‘Taste of the Bruce’ with a catered arrangement of local delicacies and
refreshments while interacting one-on-one with researchers and local experts. Food is free
for registrants, with an additional cost for beer and wine.

Wildlife and Nature Art Show
Enjoy an exhibition of nature-inspired local art in the Wildlife and Nature Art Show.

Exhibitor’s Gallery
Network with a wide array of exhibitors in the visitor centre gallery to see what is
happening throughout the region, including displays by students, researchers, and regional
organizations.

Saturday, May 15, 2010
Concurrent Workshops
8:00-9:00

Registration (Visitor Centre)
Sean Liipere, Workshop Coordinator

9:00 - 10:15

Birds of the Bruce Hike
Ethan Meleg, Parks Canada (Begins at 8:00am)

Oral History: Early Days of Hunting, Fishing and Logging
Holly Dunham, Friends of Bruce District Parks

Introduction to Invasive Species on the Bruce Peninsula
Michael Patrikeev, Parks Canada

10:15-10:45

Refreshment Break
Sponsored by Friends of Bruce District Parks

10:45-12:00

Stewardship, Partners, Funding and You
Craig Todd, Bruce Resource Stewardship Network/Ontario Ministry of Natural Resources

Fossils of the Niagara Escarpment
Frank Brunton, Ontario Geological Survey

Fish Identification
Cavan Harpur and Scott Parker, Parks Canada (Meet at Marine Operations Base at
248 Big Tub Road)

12:00-1:00

Wildlife Art Show
Enjoy an exhibition of nature-inspired local art in the Wildlife Art Show to see ways in
which knowledge can be captured through a wide range of media.
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Frank R. Brunton, Research Geoscientist
Ontario Geological Survey, Ministry of Northern Development, Mines and Forestry
Dr. Frank Brunton is a research geoscientist with the Ontario Geological Survey. His work is largely
field-based and has focused on the following themes: 1) production of the first Karst map for southern
Ontario, including Manitoulin Island; 2) re-mapping of Silurian marine strata along the Niagara
Escarpment (Manitoulin Island to Niagara Falls) involving the integration of sequence stratigraphic,
chemostratigraphic, biostratigraphic and lithogeochemical data to map bedrock aquifers and
aquitards – especially for major urban centres, and; 3) integration of bedrock data with
hydrogeological characterization of cored holes down to the Cabot Head Formation regional aquitard
of the Niagara Escarpment. Before joining the Ontario Geological Survey in 2003, Frank worked at
various university Earth Science departments and a science centre in Ontario – the main focus of
research being the evolution of reef ecosystems through the Phanerozoic history of Earth. Frank
participates in a number of capacities within the Canadian/International geoscience community,
including: as a commissioner of the North American Commission on Stratigraphic Nomenclature; Past
Chair and Secretary-Treasurer for the Paleontology Division of the Geological Association of Canada;
Practicing member of the Association of Professional Geoscientists of Ontario (APGO); and member of
a number of geoscience societies – Geological Association of Canada, International Association of
Hydrogeologists, Geological Society of America, Fossil Cnidaria and Porifera group, and various local
geology clubs and working groups. Some of his refereed research papers and talks have won and/or
been nominated for international awards. Although his current research focus is bedrock
hydrogeology/geochemistry characterization, paleo-environmental and paleo-biological studies of the
carbonates that the waters are passing through is still fundamental to understanding the controls on
aquifer movement through the various cuestas of southern Ontario.

Doug Campbell, Pathologist
Canadian Cooperative Wildlife Health Centre (CCWHC), University of Guelph
Dr. Doug Campbell is the staff pathologist with the Canadian Cooperative Wildlife Health Centre
(CCWHC) at the University of Guelph, a position he has held since 1993. He holds degrees in Biology,
Land Use Planning, Veterinary Medicine and Veterinary Pathology. The CCWHC provides a diagnostic
and surveillance service for the occurrence of wildlife disease across Canada, and provides
information, education and consulting services to its sponsoring agencies, with regard to wildlife
disease and its impacts. A significant part of this service is the post-mortem examination of
specimens of free-ranging wildlife for the presence of significant diseases.

Michelle DiLeo, Researcher
Queen’s University
Ms. Michelle DiLeo is a MSc student supervised by Dr. Stephen Lougheed at Queen’s University. Her
interests span landscape genetics, evolutionary ecology and conservation of species at risk. Ms.
DiLeo’s research combines GIS and assays of molecular variation to understand patterns of population
connectivity and genetic diversity within species of snakes.
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Holly Dunham, Treasurer
Friends of Bruce District Parks Association
A Tobermory Harbour rat, from a long generation of Harbour rats, Holly Dunham has lived most of her
life right here - near the harbour in Tobermory. Holly is a seventh generation resident of Tobermory
and her bloodlines include Smith, Hopkins (both front and back line), Gibbons, Belrose, Spears, and
Young. She grew up surrounded by grandparents, great grandparents, aunts, uncles and cousins and
draws her strength from these strong family bonds. Even as a child Holly was fascinated by the lives
of these very ordinary yet absolutely wonderful people. Learning their stories has become a life long
passion for Holly and sharing these stories with others just comes naturally. Holly works for the
Tobermory Press and volunteers with the Friends of the Bruce Parks and whenever possible she, her
husband Glen and dog Jasper escape to the Flowerpot Island Lightstation.

Cavan Harpur, Resource Technician
Bruce Peninsula National Park and Fathom Five National Marine Park
Mr. Cavan Harpur is currently a resource technician for Bruce Peninsula National Park/Fathom Five
National Marine Park and has worked at this position since 2006. He has recently completed his
master’s thesis analyzing changes in 30 of the inland lake fish communities on the northern Bruce
Peninsula at the University of Toronto where he also volunteered at the Royal Ontario Museum
identifying fish specimens and on habitat and populations assessment work for the endangered
redside dace (Clinostomus elongatus).

John Haselmayer, Species at Risk Coordinator
Parks Canada (Southwest Ontario Field Unit)
Mr. John Haselmayer came to his passion for the natural world by watching ducks on the sewage
ponds near his childhood home in Sarnia. He has spent the last 20 years working as a field ecologist,
natural history guide, and outdoor educator in Canada, New Zealand, Puerto Rico, Jamaica, Brazil, and
Peru. For the last seven years, he has made his home in Tobermory, Ontario and currently holds the
position of Species at Risk Coordinator in the Southwest Ontario Field Unit of Parks Canada.

Chris Hughes, Tourism Manager
County of Bruce
After obtaining an Honours Degree in Environmental Studies at the University of Waterloo, Chris
Hughes began working for several Environmental Agencies as a marketing specialist. His passion for
outdoor adventure has kept him close to Mother Nature and anything with two wheels. Chris has held
the position of Tourism Manager for Bruce County for the past 9 years. Here he has undertaken a
complete re-branding process for the Bruce and has successfully positioned the County as ‘Ontario’s
Natural Retreat’. Chris takes pride in pushing ‘municipal marketing’ to a new level. While working for
Bruce County he has developed several strategic marketing partnerships with corporations such as
Toyota Canada, & Yamaha, Avis Canada, created a major annual “Explore the Bruce” Passport contest,
publishes a annual 96 page Adventure Guide and manages explorethebruce.com, the County’s
exclusive online vacation planner. Chris says it’s always easy to sell the things you enjoy, the Bruce is
definitely one of those things.
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Peter E. Kelly, Research Director
rare Charitable Research Reserve
Mr. Peter Kelly graduated with an Honours B.Sc and M.Sc. in Physical Geography from the University
of Western Ontario where he conducted research B.C.’s Cariboo Mountains and on Devon Island in
the High Arctic. Mr. Kelly subsequently joined the Cliff Ecology Research Group at the University of
Guelph where he researched the ecology of the Niagara Escarpment’s ancient cliff-face forest for 19
years. He has co-authored three books related to cliff ecology including his most recent book entitled
“The Last Stand; a Journey through the Ancient Cliff-Face Forest of the Niagara Escarpment” (Dundurn
Press, 2007). His writing and photographs have been published extensively in the popular and
scientific press and he has given numerous talks to a broad range of audiences. He currently resides in
Guelph where he is Research Director at rare, a 1,000–acre land reserve at the forks of the Grand and
Speed Rivers.

Dan Kraus, Manager of Conservation Science and Planning
Nature Conservancy of Canada (Ontario Region)
Dan is the Manager of Conservation Science and Planning for The Nature Conservancy of Canada Ontario Region. He has been guiding the application of the Great Lakes Conservation Blueprint and is
involved in a variety of strategic conservation planning initiatives including projects at Pelee Island,
the Northern Bruce Peninsula and the Northwestern Lake Superior Coast. Dan is a co-author of the
Lake Ontario Biodiversity Conservation Strategy, the 2009 SOLEC Indicator report for Great Lakes
coastal terrestrial systems and the Great Lakes Islands Conservation and Biodiversity Atlas. He is
currently working on several other Great Lakes projects including the Lake Huron Biodiversity
Conservation Strategy.

Ethan Meleg, Tourism and Marketing Coordinator
Bruce Peninsula National Park and Fathom Five National Marine Park
Ethan grew up near world famous birding hotspot Point Pelee National Park and often skipped classes
to watch songbirds during migration. By the time he was a teenager, he'd become seriously hooked
on birding and joined the champion Kowa 'Canadian' Birding Team. At 19, he received a hand-medown camera from his parents and began to learn the basics of nature photography. In between
watching birds and taking photos, he miraculously completed a degree in Environment and Resource
Studies at Trent University. Ethan has worked in communications for Parks Canada for 10 years and is
also a pro outdoor photographer published worldwide by clients including National Geographic,
Canadian Geographic and Lonely Planet. He writes the humour column in every issue of Outdoor
Photography Canada magazine.

Scott Parker, Park Ecologist
Bruce Peninsula National Park and Fathom Five National Marine Park
Mr. Scott Parker is an ecologist with Fathom Five National Marine Park and Bruce Peninsula National
Park. He has worked with Parks Canada for 20 years from mountaintop to seafloor and from the west
coast to the Great Lakes. He is the co-editor of a scientific monograph on Fathom Five. He holds an
Hon. BSc. and MSc. Degree and is currently a PhD. candidate at the University of Waterloo studying
ecosystem resilience.
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Michael Patrikeev, Monitoring Ecologist
Bruce Peninsula National Park and Fathom Five National Marine Park
Mr. Michael Patrikeev is the Monitoring Ecologist at Bruce Peninsula National Park and Fathom Five
National Marine Park. As a graduate of St. Petersburg University, Russia, Mr. Patrikeev lived and
worked in Azerbaijan for 14 years and made valuable contributions to such books as Birds of the
Western Palearctic and Important Bird Areas in Europe. Mr. Patrikeev was formerly an Avian Biologist
at the World Birding Center, a Zoologist with the Nature Conservancy, and President of the Institute
for the Conservation of World Biodiversity. He has been involved in bird studies and conservation
activities in Canada, Texas, Mexico and Peru.

Doran Ritchie, Fish and Wildlife Technician
Ontario Ministry of Natural Resources
Mr. Doran Ritchie has worked for the Ontario Ministry of Natural Resources (OMNR) since 2008 as the
Bear Management Technician and Fish and Wildlife Technician. He has done considerable work in
public education on black bear ecology, habitat, behaviour, and management, as well as white-tailed
deer management, nuisance animals, and fish stocking, habitat rehabilitation, and fish way
operations. Prior to his role with the OMNR, Mr. Ritchie worked at Bruce Peninsula National Park and
Fathom Five National Marine Park as a Resource Technician for several years. Mr. Ritchie attended Sir
Sanford Fleming College, graduating from the Fish and Wildlife program.

Rod Steinacher, President
Bruce Peninsula Bird Observatory
After a 30-year career as a science educator, Mr. Steinacher is now retired in the Tobermory area. In
his time with the Waterloo District School Board, Rod was involved in writing science curriculum in a
number of areas, and is currently co-writing a high school science unit with local educators, tying the
scientific process to real-life practice. A founding member of the Bruce Peninsula Bird Observatory,
and current President, Rod directs a good deal of his time and energy towards the operation of
BPBO’s Cabot Head Research Station (a Canadian Migration Monitoring Network member) and the
organization’s many monitoring, environmental, and educational projects. Rod is an active birder with
experience in many parts of North and Central America, and in Europe. With a “yard list” of 223
species, he has found that he does not have to travel very far to enjoy excellent birding!

Bruce Stickney, Planner
County of Bruce
Bruce was employed for 22 years as an Engineering Technologist and Laboratory Manager in the Civil
& Environmental Engineering Department at the University of Waterloo. Bruce has a Planning Degree
from the University of Waterloo with a specialization in Environmental Planning & Management; and
holds diplomas in Environmental Assessment, Geographical Information Systems and Water
Resources Engineering Technology. He is currently employed by the County of Bruce Planning and
Economic Development Department, and has worked as a Development Planner in the Municipality of
Kincardine since arriving in July 2008.

77 | 2010 SOURCES OF KNOWLEDGE FORUM

Roger Suffling, Professor
The School of Planning, University of Waterloo
Following degrees in botany and ecology and weed science, and employment in environmental
consulting Dr. Roger Suffling came to the School of Planning at the University of Waterloo. There
he teaches ecology, park planning, ecological policy making, environmental impact assessment,
landscape ecology and ecological restoration. Dr. Suffling’s research interests center on the
landscape ecology and management of boreal forests, the role of forest fires and global warming
effects on the ecology and economy of Canada’s Mid-North. Equally, he and his students research
the ecology and management of urban ecosystems. Dr. Suffling has published numerous papers on
these topics and has been a consultant for companies, First Nations, local, provincial and national
governments and a royal commission. He chairs an Ontario government scientific advisory
committee on woodland caribou conservation, and for over 30 years he has participated in
numerous environmental assessments and conservation issues in Northern Ontario. Dr. Suffling
has published a number of reports and papers on the ecology of the northern Bruce Peninsula.
Many of these activities focus on applying ecological principles to management of incremental
landscape change, whether this is caused by urban growth, forest fires, recreation or forest
harvest. Roger’s hobbies include a garden managed to manage itself, family history, cross-country
skiing and wilderness canoeing.

Craig Todd, Stewardship Coordinator
Bruce Resource Stewardship Network/Ontario Ministry of Natural Resources
Mr. Craig Todd is a graduate of the Lakehead Forestry program and the Sir Sandford Fleming College
Fish and Wildlife program. He began with the Ontario Ministry of Natural Resources (OMNR) in 1984
in Wingham District with the forestry program and then moved to Aylmer District to work with CFWIP
and Crown lands. He then moved on up to Owen Sound as an Aggregate Resources Officer in 1991
and continued in that position until 1997 when he became the Integrated Resource Management
specialist in Fort Frances. In 1998 he shifted over to the Ontario Stewardship program as the Bruce
County Stewardship Coordinator. During that time he was also a Deputy Conservation Officer
performing enforcement work as needed by the Conservation Officers during peak enforcement
periods. Mr. Todd works in the community through the Bruce Resource Stewardship Network but, as
a Stewardship Coordinator, he sits on many community volunteer boards including: Pine River
Watershed Initiative Network; Bruce County Woodlot Association; Bruce Peninsula Biosphere
Association; Rankin Resource Group; Friends of Oliphant Coastal Environments; Bruce Grey Forest
Festival; Grey Bruce Children’s Water Festival; Grey Bruce Woodlot Conference, and; Grey Bruce
Regional Envirothon.
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A Postscript on Ecological Services
Scott Parker, Session Chair
The Sources of Knowledge Forum provides a
platform for sharing ideas. It’s a stopping place
to reflect on the extraordinary character of the
Bruce Peninsula. In its own way this year’s
forum, with its diversity of presentations, was
an opportunity to consider the rhetorical
question, “is more better, or is better better?”.
It is clear that the Peninsula is in transition, both
socially and ecologically. It is less clear where
this change will lead. Will we become the
“Orlando North” tourist destination, a
“Biosphere Mosiac”, or some other scenario?
Regardless of the possibilities, it is an important
dialogue to have. Communities that do, such as
the future scenario work in the Northern
Highland Lake District of Wisconsin (Peterson et
al. 2003, Carpenter et al. 2006), have found
ways direct and improve their social, economic,
and ecological well-being. The more I reflect on
the Peninsula, the more I wonder about the
elements that define our quality of life, of the
contributions of our natural and social capital;
which seem to be limiting factors in many other
places.
Following the Sources of Knowledge Forum, I
had the good fortune to listen to Ecological
Economist, Robert Costanza speak about “Full
World” accounting to achieve sustainability
(Costanza et al. 2007, Costanza 2009). It was a
reminder to see beyond GDP as measure of
well-being. His talk defined the environmental
problems and the thresholds in which humanity
is approaching and in some cases crossed
(Rockstrom et al. 2009). For instance, the
current rate of species extinction is estimated
to be 100 to 1,000 times more than what is
considered to be natural (such was the fate of
our deepwater cisco and passenger pigeon). He
also spoke of solutions and what amounts to a
shift towards an economy of stewardship and
valuation of ecological services.
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Ecological services include pollination, flood
control, clean air and water, climate regulation,
recreation, wildlife habitat, biological control,
soil formation, etc... Although it is easy to take
these services for granted, there is increasing
interest in accounting for and valuing them,
especially when faced with the alternative cost
of designing human structures to provide
similar functions. As an example, a few years
ago New York City was looking to ensure that it
had a clean water supply. The cost of a
conventional treatment plant was $6-8 billion
and $300 million/year to operate. They chose
instead to better protect their natural
watershed (e.g., wetlands) at a cost of $1-1.5
billion. The complex network of protected lands
is the largest unfiltered surface water supply in
the world (NYC 2006).
Similar accounting of ecological services in
Ontario’s Greenbelt (including the Niagara
Escarpment) was completed by the David Suzuki
Foundation (Wilson 2008). As a point of
interest, Table 1 shows the non-market value of
ecological service for Ferndale north to
Tobermory for wetlands and forests based on
values from the Suzuki report. This is a course
example but begins to highlight the magnitude
of the value. Naturally the sum would be even
higher when market values and the values from
Lake Huron or other ecosystems such as
croplands
($477
ha/year),
grasslands
($1,618/ha/year), etc. are included. Through
this lens, Bruce Peninsula National Park
provides $72 million/year of ecosystem
services. Figure 1 illustrates the spatial extent of
one of the ecological services, stored carbon as
a means to regulate climate.
My intent in these final words is not to express
a bias towards ecological services, but to
provide additional content for a more
meaningful dialogue on the current state and
future of the Bruce Peninsula. The aspect of

non-market values was absent from the Forum,
but given the estimated $350 million/year value
and critical role these ecological services
provide, it is worthy of consideration.
Table 1. Non-market Values (Wilson 2008)
Land
Cover
Type
Wetlands
Forest

Peninsula
North of
Ferndale
Area (Ha)
7,285
47,194

Value/Ha/
Year

$14,153
$5,414

Total
Value/Year

$103,104,605
$255,508,316

REFERENCES
Carpenter, S. R., E. M. Bennett, and G. D.
Peterson. 2006. Scenarios for ecosystem
services: An overview. Ecology and Society 11.
Costanza, R. 2009. A new development model
for a "full" world. Development 52(3):369-376.
Costanza, R., B. Fisher, S. Ali, C. Beer, L. Bond, R.
Boumans, N. L. Danigelis, J. Dickinson, C. Elliott,
J. Farley, D. E. Gayer, L. M. Glenn, T. Hudspeth,
D. Mahoney, L. McCahill, B. McIntosh, B. Reed,
S. A. T. Rizvi, D. M. Rizzo, T. Simpatico, and R.
Snapp. 2007. Quality of life: An approach
integrating opportunities, human needs, and
subjective well-being. Ecological Economics
61:267-276.

ecosystem services a case study of the Northern
Highlands
Lake
District,
Wisconsin.
Conservation Ecology 7.
Puric-Mladenovic, D., H. Morrison, S. Strobl.
2009. Allometric Formulas and methods for
Biomass Estimates using Vegetation Sampling
Protocol Data. Information Management and
Spatial Analysis, Southern Science and
Information Section, Ontario Ministry of Natural
Resources. Available at:
http://www.forestry.utoronto.ca/imsa
Rockstrom, J., W. Steffen, K. Noone, A. Persson,
F. S. Chapin, E. F. Lambin, T. M. Lenton, M.
Scheffer, C. Folke, H. J. Schellnhuber, B. Nykvist,
C. A. de Wit, T. Hughes, S. van der Leeuw, H.
Rodhe, S. Sorlin, P. K. Snyder, R. Costanza, U.
Svedin, M. Falkenmark, L. Karlberg, R. W. Corell,
V. J. Fabry, J. Hansen, B. Walker, D. Liverman, K.
Richardson, P. Crutzen, and J. A. Foley. 2009. A
safe operating space for humanity. Nature
461:472-475.
Wilson, S. J. 2008. Ontario's Wealth, Canada's
Future: Appreciating the Value of the
Greenbelt's
Eco-Services.
David
Suzuki
Foundation, Vancouver, British Columbia.
FURTHER READING

NYC Department of Environmental Protection.
2006. 2006 Long-term Watershed Protection
Program. Bureau of Water Supply, NYCDEP.

The Atlas of Canada, Quality of Life Index for the
Bruce Peninsula (and Canada), available at:
http://atlas.nrcan.gc.ca/auth/english/maps/peo
pleandsociety/QOL

Peterson, G. D., T. D. Beard, B. E. Beisner, E. M.
Bennett, S. R. Carpenter, G. S. Cumming, C. L.
Dent, and T. D. Havlicek. 2003. Assessing future

Scenarios for the Future of Wisconsin’s
Northern Highland Lake District, available at:
http://lakefutures.wisc.edu/

| 80

Figure 1. Above-Ground Carbon (tonnes/hectare) on the Bruce Peninsula. With permission from Ontario
Ministry of Natural Resources (Puric-Mladenovic et al. 2009).
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