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Heritage of the Bruce Peninsula

PURPOSE

We believe that the Bruce Peninsula is an extraordi‐
nary place, rich in natural and cultural heritage. We
recognize that knowledge inspires and guides our ac‐
tions for social prosperity and ecological sustainabil‐
ity. We see our community as a source of knowledge
and through continued research and learning, we can
realize a common vision.

GOALS

To

•

gather and share scientific and traditional
knowledge of the northern Bruce Peninsula;

•

To

operate as a forum that encourages engage‐
ment on community wellbeing, on our environ‐
ment, and the legacy we leave; and,

•

To further discussions on the development of an
institute for research and learning in the northern
Bruce Peninsula.

ORIGIN OF THE FORUM

This

Sources of Knowledge Forum was initiated by
the Parks Advisory Committee to demonstrate the
great value Bruce Peninsula National Park, Fathom
Five National Marine Park, and surrounding commu‐
nity play as a unique source of historic and future
knowledge ‐ locally, provincially, nationally, and in‐
ternationally.
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Sponsors (>$500)

THE PARKS ADVISORY COMMITTEE

The

Parks Advisory Committee (PAC) for Bruce
Peninsula National Park and Fathom Five National
Marine Park was created when the parks were es‐
tablished in 1987 to advise Parks Canada on park
management, help communicate information with
member organizations, and undertake initiatives
that benefit both the parks and the local people. Its
members include representatives from the follow‐
ing organizations:
Bruce Peninsula Bird Observatory, Bruce Peninsula
Tourist Association, Bruce Trail Conservancy, Ca‐
nadian Parks and Wilderness Society, Central Bruce
Peninsula Chamber of Commerce, Chippewas of
Nawash Unceded First Nation*, Escarpment Bio‐
sphere Conservancy, Friends of Bruce District
Parks, Municipality of Northern Bruce Peninsula,
Nature Conservancy of Canada, Ontario Underwa‐
ter Council, Ontario Nature, Saugeen First Nation*,
St. Edmunds Property Owners’ Association, To‐
bermory Chamber of Commerce, Tobermory Mari‐
time Association, Tobermory Snowmobile Club,
and Upper Bruce Peninsula Sportsmen Association.
NOTE: *First Nations have a separate consultation
process with Parks Canada. Although their contri‐
bution to PAC is welcome, they are not bound by
PAC procedures or decisions.
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Forum.
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A Welcome Message
Gordon Nelson

Welcome to the first Sources of Knowledge Forum
at Bruce Peninsula National Park and Fathom Five
National Marine Park. Welcome also to the commu‐
nity of Tobermory and the rich natural and human
environment of the northern Bruce region.
The basic purpose of this Forum is to demonstrate
the great value of the two parks and surrounding
region as places for research and information that
often cannot be produced elsewhere. The protection
and encouragement of the parks’ administration and
partners in provincial and local government agen‐
cies, as well as the wider public, combine with the
outstanding natural and human resources of the two
parks to offer unique knowledge opportunities for
researchers, educators and citizens locally, provin‐
cially, nationally, and internationally.
People differ honestly in their views of the levels
and degrees of conservation and development that
are permitted and encouraged in the two parks and
surrounding lands and waters. But few of us would
disagree about the great contribution the two park
region makes to the creation of new knowledge of
value to all of us. In this sense, the knowledge po‐
tential of the two park region brings us all together
in ways that are not yet sufficiently well recognized.
Hence, the holding of this Forum.
The topic that was chosen by the Parks Advisory
Committee (PAC) team, which accepted responsibil‐
ity for planning this Forum, is coastal lands and wa‐

ters. A number of people involved in research on
this topic in the two park region have agreed to pre‐
sent the results of their research to us today. We are
very grateful for this. Later, a group of people from
the Bruce will give us the benefit of their local
knowledge of the natural and human history and
current character of the two park region. So, we will
all come to see the ways in which the two parks
bring together and draw out knowledge and under‐
standing of the lands and waters of the region,
which would not be well known to us otherwise.
Ultimately this is a recognition and a celebration of
the value of the two parks and surrounding lands
and waters as sources of knowledge for people from
near and far away. Many of you have come some
distance for this event, drawn by your interest in
knowing more about this special area. We hope you
profit from and enjoy the Forum program. We offer
many thanks to our fellow Parks Advisory Commit‐
tee members, Parks Canada, and the numerous or‐
ganizations and individuals who have offered moral
and financial support for this Forum. Without the
contribution of so many people, this Sources of
Knowledge Forum would not have been possible.
The Parks Advisory Committee’s Subcommittee on
Sources of Knowledge:
Gordon Nelson (Chair), Glenda Clarke, Howie
Frolich, Bill Graham, Sean Liipere, Scott Parker, and
Rod Steinacher.
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Park Superintendent’s Welcome
Ivan Smith
Bruce Peninsula National Park and Fathom Five National Marine Park
P.O. Box 189 Tobermory, Ontario N0H 2R0
Ivan.Smith@pc.gc.ca

Welcome.

As I recall, the idea of developing a
Sources of Knowledge Forum was planted two years
ago at a Parks Advisory Committee (PAC) meeting
and it was quickly embraced by the membership.
Those in attendance recognized that, although they
may represent diverse organizations and interests,
they fundamentally share a common interest in con‐
servation and community wellbeing, and have a de‐
sire to make decisions with the best information.
I would like to thank PAC for carrying through on
this idea, but more importantly for their long‐
standing 22 years of unwavering and invaluable
support. We are privileged to have such a dedicated
and diverse group, with representatives from na‐
tional organizations, such as the Nature Conser‐
vancy Canada, to local organizations, such as the
Chamber of Commerce. Most parks do not have
such a committee to consult with. This Forum is a
great example of how PAC is evolving to meet their
needs, our needs, and those of the communities in
which we live and engage.
I would also thank the staff and students of Bruce
Peninsula District School and St. Edmunds Public
School for their direct involvement. We recognize
the need and benefit of integrating with our schools
and youth on such important environmental and
social issues. After all, the legacies we leave will be
inherited by them.
Thanks to the Bruce Peninsula Biosphere Associa‐
tion for their support as well. This forum exemplifies
their commitment to the World Biosphere Reserve
concept.
From the Parks Canada perspective, we are fortu‐
nate to have such a long and rich legacy of research
and knowledge sharing. We have seen how knowl‐
edge can inspire and lead actions for a healthy envi‐
ronment and guide our actions for a more sustain‐
able economy – knowledge defines our culture. Al‐
though Parks Canada is not a research organization

4

SOURCES OF KNOWLEDGE FORUM

per se, it is committed to using science and the best
available information in decision‐making. By our
very nature as an established protected area, we
have attracted hundreds of researchers from around
the country. Here they can build on knowledge
bases, get logistical and operational support, or find
a control site, an area less disturbed, for their re‐
search. We also recognize the local sources of
knowledge as can be found in such things as our
oral histories, inspired artists, and social values.
By collaborating on this Forum we weave our efforts
to build a greater awareness and appreciation of the
culture and ecology of the northern Bruce Peninsula.
By sharing information, encouraging public dia‐
logue, and engaging others we gain a knowledge
base that leads to better solutions.
As you can see, our theatre is full to capacity. You
are one of 130 registrants and a waiting list also ex‐
ists. Over the next two days you will have the op‐
portunity to hear from 19 speakers, meet 20 exhibi‐
tors and approximately 20 science fair projects, and,
in addition to the PAC members and Park staff, you
will sense the commitment and support of approxi‐
mately 20 other volunteers.
I look forward to the Forum and our collective and
continued success in this regard.

Fathom Five as a Source of Knowledge
Scott R. Parker
Fathom Five National Marine Park and Bruce Peninsula National Park
P.O. Box 189 Tobermory, Ontario N0H 2R0
Email: Scott.Parker@pc.gc.ca

SUMMARY

To support decision making in management, plan‐
ning, and operations, as well as to broaden scientific
understanding, over 250 research, monitoring, and
inventory projects have been completed in Fathom
Five. As one of the few aquatic protected areas on
the Great Lakes, Fathom Five serves an important
role as a control site for long‐term ecological and
cultural studies. Through active engagement and
partnership, Fathom Five has been a model for
multi‐disciplinary and multi‐agency collaborations.
In addition, park‐based research is of considerable
value for education purposes and visitor experience.

INTRODUCTION

Protected areas, such as national parks and marine
conservation areas often emerge as regional sources
of knowledge. They are real ‐ physical and accessible
property. They provide a measure of protection,
thus securing opportunities to study relatively less
disturbed social‐ecological systems. They are man‐
aged in such a manner to facilitate and encourage
learning and discovery, therefore, providing an op‐
portunity for research, monitoring, education, and
visitor experience. And, they connect and maintain
databases, information, and collections. Protected
areas form a foundation in which to become a source
of knowledge, for themselves and the communities
they are nested within.
The key, of course, is how that potential is realized.
This includes recognition of knowledge in all its
forms, from local history to scientific study. It also
includes the establishment of a platform in which to
secure and provide access to this knowledge, to sat‐
isfy a curiosity or to be the basis for informed deci‐
sion‐making. Furthermore, it requires the develop‐
ment of processes that engage others in social learn‐
ing and future discovery. This talk is about how
Fathom Five National Marine Park has come to real‐

ize itself as a source of knowledge within the context
of the northern Bruce Peninsula, Ontario.
As a region, the northern Bruce Peninsula has dem‐
onstrated a long history of conservation. For in‐
stance, Flowerpot Island was secured in 1930 as part
of Georgian Bay Islands National Park. The Federa‐
tion of Ontario Naturalists led the “Battle of the
Bulldozer” campaign in 1962 to purchase Dorcas
Bay as one of their first nature reserves. The provin‐
cial government established Fathom Five Provincial
Park in 1972 to protect shipwrecks and support div‐
ing. The park was eventually transferred in 1987
along with existing national park islands to help es‐
tablish Fathom Five National Marine Park during
the Bruce Peninsula National Park negotiations. In
1990, the Niagara Escarpment Biosphere Reserve
was designated (Wilkes, 2001). All the while, studies
and explorations in this area carried on, with agen‐
cies and individuals satisfying their own assessment
and knowledge requirements.

RESEARCH

One measure of the depth of knowledge is the
number of research permits issued locally by Parks
Canada to a wide range of agencies, organizations,
and individuals. Since 1988, over 250 research pro‐
jects have been carried out and over 1,200 publica‐
tions or reports have been generated. Table 1 pro‐
vides an example of such projects. As a highlight for
this talk, three of these projects are presented in
greater detail to demonstrate the character and col‐
laborative nature of research activities within the
parks. The studies discussed include island biogeog‐
raphy, ecosystem health assessment, and lakebed
mapping.
Ecosystem Health Study

Through a research agreement between Parks Can‐
ada, Fisheries and Oceans Canada, and Environment
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Table 1. Example research projects in Fathom Five National Marine Park.
Primary Researcher
Blasco, S.
Brand, U.
Britton, D.
Brunton, F.
Buck, M.
Chow‐Fraser, P.
Colla, S.
Cowell, D.
Currie, L.
Eaton, D.
Tutty, L.
Gerrath, J.A.
Gibbs, L.
Haig, A.
Hamilton, J.
Harpur, C.
Harvey, D.
Hebert, P.
Howell, T.
Jalava, J.
Janusas, S.
Larson, D.
Lougheed, S.
Marshall, S.
McConnell, A.
McIlveen, W.
McKenzie, I.
Muir, A.
Munawar, M.
Neave, P.
Nudds, T.
Obbard, M.
Packer, L.
Parker, S.
Patterson, J.
Prior, K.
Ronca, F.
Ross, B.
Ruru, J.
Schaeffer, C.
Smol, J.
Vander Kloet, M.
Vicari, M.
Wolfe, B.
Young, V.
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Title
Lakebed geological survey
Heavy metals in zebra mussels
Amphibian and reptile distribution
Geology of the Niagara Escarpment
Cave inventory
Coastal wetland assessment
Habitat and dietary breadth of bumble bees
Geomorphology inventory
Archaeological investigation of cave sites
Monitoring local seismic activity
Lakebed mapping
The molecular flora of Ontario
Collection of Massassauga rattlesnake venom
Fragmentation of cliff ecosystems
Post glacial colonisation of alvars
Fish biogeography
Thermal ecology of massasauga rattlesnakes
DNA barcode‐based biodiversity assessment
Great Lakes nearshore monitoring and assessment
Species at Risk and alvar inventory
Submerged prehistoric shoreline survey
Cliff and alvar ecology research
Comparative genetics of threatened snakes
Arthropod Taxonomic Inventory
Cirsium life traits
Vernal pools on alvars
University of Waterloo, Geography 391 Field Study
Bloater chub habitat
Aquatic ecosystem health study
Ecological land classification
Island biogeography study
Black bear study
Bee inventory
Inventory deepwater cisco
Northern flying squirrel ecology
Population ecology of Massasuaga rattlesnakes
Shipwreck monitoring
Archaeological survey
Law and landscape: an Indigenous consideration
Plant community diversity on alvars
Developing lake watershed guidelines
Genealogy of outdoor recreation
Endophytic fungi in grasses
Arbuscular mycorrhizal fungal diversity on alvars
Mammal inventory
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Figure 1. Map illustrating the boundary of Fathom Five National Marine Park of Canada.

Canada a comprehensive, yearlong aquatic ecosys‐
tem health study was completed (McCrae and Mun‐
awar, 1996). The study provided substantive evi‐
dence that Fathom Five is a healthy oligotrophic
ecosystem with very good water quality and con‐
firmed that the selection of this region as a national
marine conservation area was appropriate. The
study also recognized that the introduction of inva‐
sive species and the over harvest of fishes has had a
profound impact on the region, and that Fathom
Five cannot effectively be managed in isolation. This
study was an opportunity for Parks Canada to part‐
ner with agencies with expertise on the lake and to
mine their extensive databases and knowledgeable
staff.

Island Biogeography

Island biogeography was studied through a collabo‐
rative project with the University of Guelph (Nudds

et al., 1996). Fathom Five was selected because the
islands represent some of the best natural areas with
minimal human disturbance in southern Ontario.
Therefore, it acts as a scientific control and a baseline
for comparison with higher‐use and impacted areas
(e.g., the ‘islands’ of green in southern Ontario’s
fragmented landscape). Birds, mammals, amphibi‐
ans, reptiles, plants, and specific taxa of arthropods
were inventoried on all of the islands. The study
showed the natural relationship of species richness
to island area and highlighted the susceptibility of
species extirpation to loss of habitat.

Lakebed Mapping

Lakebed mapping is the longest running project in
Fathom Five. It began in 1993 and still carries on to‐
day. The core group includes Parks Canada, Geo‐
logical Survey of Canada, Canadian Hydrographic
Service, and the Ontario Marine Heritage Commit‐
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tee. The original focus was mapping the lakebed for
potential archaeological sites, prehistoric shorelines,
and lakebed geological features (Blasco, 2001). To
help manage the project an archive and geospatial
database were developed (e.g., contains 140 km2 of
multibeam sonar, 404 km of lakebed video, 70 cata‐
logued dives, and more than 273 lakebed samples).
As other organizations participated, including the
Saugeen Ojibway Nations, Department of National
Defence, and Fisheries and Oceans Canada, their
perspective and resources helped the program pur‐
sue new and diverse possibilities. For instance, some
traditional oral histories shared by the Saugeen
Ojibway Nations describes lakebed features long
since submerged (e.g., a cataract near Fitzwilliam
Island called Ani‐mi‐kee wa‐bu or Place of Thunder
Water, and a waterfalls near Lucas Island called
Kitche‐ka’ be‐kong or Great Falls) and events ob‐
served by the early people (e.g., the story of
Nanabush crying so hard his tears fell like rocks and
made the water salty correlates with a significant
evaporation event where lake levels declined 30 m
in 100 years approximately 7,700 BP). The current
focus of the project is the development of an ecosys‐
tem classification for the lakebed and species‐
specific habitat models (e.g., shortjaw cisco).

morphology to mammals to archaeological sites. The
general depth and breadth of inventories highlights
the greater knowledge base within the park area
than other areas in the region. The inventories often
form the basis of the park management plan and
park zoning. The general zoning, boating restricted
areas, and the shoreline development process are all
based on inventories and assessments.
Monitoring is undertaken for two general purposes
both of which support state of the park reporting
(five year cycle). The first is considered condition
monitoring and assesses the current state and trend
of social‐ecological indicators. This includes meas‐
ures for coastal wetlands, water quality, colonial
waterbirds, and fish communities, among others.
The second purpose is to assess management effec‐
tiveness. That is, whether management actions
achieved their intended purpose. This relates to fol‐
low up on environmental assessments, restoration
projects, and other projects where active manage‐
ment was initiated.

INVENTORY AND MONITORING

Besides being a focal site for research, detailed in‐
ventories are completed to better understand and
manage Fathom Five. Abiotic, biotic and cultural
theme inventories have been completed from geo‐

Figure 2. Scott Parker with Lake Herring as part
of fish community survey.
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Figure 3. Dr. Steve Marshal with Ethan Parker
as part of the Biological Survey of Canada’s 2008
Insect ‘Bioblitz.’

Without getting into detail, a few highlights from
monitoring efforts include:
C

Offshore water quality (e.g., nutrients, metals,
pesticides, etc.) is good and with a stable trend.

C

Coastal wetlands as indicated by monitoring
water quality, fish community, and aquatic
plants is good and with a stable trend. However,
there is a perceptible difference between
mainland and island sites, mostly likely due to
increased shoreline development on the
mainland.

C

Colonial waterbird nest counts since 2005 gener‐
ally show stable populations (e.g., double‐
crested cormorant 600 pairs; herring gull 300
pairs; great blue herons 24 pairs).

C

The native lakebed amphipod, Diporeia has suf‐
fered a significant population crash. This species
was key to nutrient cycling and formed the basis
for food chain.

C

Lake trout populations are poor and their trend
is uncertain.

C

Shortjaw cisco has been confirmed, but their
status remains poor and their trend uncertain.
This species was thought to be extirpated from
Lake Huron.

C

Since 1966 shoreline development along the
mainland, including buildings, laneways, mani‐
cured landscapes, and in‐water development,
has increased by approximately 3% per year.
The data is insufficient to report significance at
this time.

DATA AND INFORMATION
MANAGEMENT

In some regards, data and information management
can be thought of as saving ourselves from our‐
selves. It is about establishing processes, databases,
and collections to facilitate access and archiving of
knowledge. In the moment, filling in field notes or
completing a report can feel as if the task is done
and the all‐important step of archiving often seems
like a nice to do versus a need to do. However, in
the past few years a concerted effort has been under‐
taken to improve archiving and prevent the hemor‐
rhaging of knowledge. Specific efforts include the

Figure 4. Scott Parker conducting colonial water‐
bird nest counts.

Figure 5. Marine archaeologist on Alice G.

development and display of the Fathom Five collec‐
tion and associated database at the National Parks
Visitor Centre. The establishment of a secure archive
room for reports, articles, books, maps, air photos,
and other artifacts of regional significance, which
currently has 1,400 records. As a matter of course,
species data is synchronized with the Natural Heri‐
tage Information Centre, the provincial conservation
data centre. The park’s Geographic Information Sys‐
tem (GIS) is comprehensive and utilizes the U.S. Na‐
tional Park Service’s Theme Manager to facilitate
access to a wider group of users, which be found at
http://science.nature.nps.gov/NRGIS/applications/gi
sapps/gis_tools. Out of necessity, larger projects
have their own catalogued archives, for example, the
lakebed mapping project has approximately 450 re‐
cords from sonar data to final reports.
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CONCLUSION

Charting Fathom Five’s course as a source of
knowledge requires effort in the following areas:
(1) Improved funding and fundraising;
(2) Development of fellowship and internship
programs;
(3) Coordinated support for regional studies, in‐
cluding study design and analysis;
(4) Fostered social learning through partner based
conservation and research efforts;
(5) More focus on social‐ecological systems; and,
(6) Improved science communication.
Clearly there is a wealth of knowledge associated
with Fathom Five. However, we must be considerate
of the fact that this knowledge reflects less on the

buildings and bureaucracies we have built and more
on the personal relationships we have developed
with each other, with researchers, and with support‐
ers. For Fathom Five, the 2009 Sources of Knowledge
Forum echoes the sentiment that this is an extraor‐
dinary place and through continued research and
learning we can realize a common vision.

REFERENCES
Blasco, S. 2001. Geological history of Fathom Five
National Marine Park over the past 15,000 years. P.p.
45‐62. In: S. Parker and M. Munawar, M. (eds.),
Ecology, Culture and Conservation of a Protected Area:
Fathom Five National Marine Park, Canada. Backhuys
Publishers, Leiden.
McCrea, R. and Munawar, M. 1996. Fathom Five
National Marine Park, Ecosystem Health Study.
Ecosystem Health Division, Environment Canada
and Great lakes Laboratory for Fisheries & Aquatic
Sciences, Fisheries and Oceans Canada, Unpubl. re‐
port to Parks Canada, Tobermory.
Nudds, T.D., Bogart, J.P., Britton, D., Hager, H.A.,
Middleton, A.L.A, Potter, D.N., Tate, D.P., and Wel‐
stead, K.E. 1996. Species‐Area Relations of Woody
Plants, Vertebrates and Selected Invertebrates on
Islands of Georgian Bay: The Role of National Parks
in Evaluating Null Models of Biodiversity. Final Re‐
port of the Guelph Biological Inventory of the Geor‐
gian Bay Islands (GBI), University of Guelph report
to Parks Canada, Tobermory.
Wilkes, D. 2001. An overview of Canada’s first na‐
tional marine park. Pp. 13‐24. In: S. Parker and M.
Munawar, M. (eds.), Ecology, Culture and Conserva‐
tion of a Protected Area: Fathom Five National Marine
Park, Canada. Backhuys Publishers, Leiden.

Figure 6. Coastal fish monitoring in Boat Pas‐
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Post‐Glacial Lake Levels and Geomorphology:
12,000 Years of Change in a 15‐Minute Talk
Steve Blasco
Geological Survey of Canada
Dartmouth, Nova Scotia B2Y 4A2
Email: sblasco@nrcan.gc.ca

SUMMARY
The postglacial history (12,000 years) of the Lake
Huron area is based, in part, on investigations from
within Fathom Five National Marine Park. Over
this time period the area has witnessed at least
three major high stands and three major low
stands, with lake levels varying as much as 125 m.
The key to unravelling this history has required
detailed study of lakebed sediment and features,
including relict drainage routes, in situ stumps, and
abandoned shorelines and lakes.

FURTHER READING
Blasco, S.M. 2001. Geological history of Fathom
Five National Marine Park over the past 15,000
years. Pp. 45‐62. In: S. Parker and M. Munawar, M.
(eds.), Ecology, Culture and Conservation of a Protected
Area: Fathom Five National Marine Park, Canada.
Backhuys Publishers, Leiden.

Figure 1. Lower lake levels in the Lake Huron‐
Georgian Bay basin from 10,500 – 5,500 BP.

Lewis, M.C.F., Karrow, P.F., Blasco, S.M.,
McCarthy, F.M.G., King, J.W., Moore, T.C. and Rea,
D.K. 2008. Evolution of lakes in the Huron basin:
Deglaciation to present. Aquatic Ecosystem Health
& Management. 11(2): 127‐136.

Figure 2. Tree stump found at the bottom of the
lakebed near Middle Island confirming lower
lake levels 7,500 BP.
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Coastal Wetlands of Fathom Five National Marine Park:
Biodiversity Values and Threats
Patricia Chow‐Fraser
McMaster University, Department of Biology
1280 Main St. West, Hamilton, Ontario, L8S 4K1
Email: chowfras@mcmaster.ca

SUMMARY

Although the coast of Fathom Five National Marine
Park (FFNMP) is mostly exposed and rocky, coastal
wetlands have established in the few protected bays
within the park. In the regional context, these coastal
wetlands are highly productive and biologically rich
areas. A comparative assessment to other coastal
wetlands in the Great Lakes was completed in 2005.
As determined by water quality, the FFNMP wet‐
lands range from good to excellent. There are, how‐
ever, growing concerns related to the potential im‐
pacts associated with road density and declining
water levels.

INTRODUCTION

Fathom Five National Marine Park (FFNMP) is lo‐
cated at the tip of the northern Bruce Peninsula, in‐
tersecting Lake Huron and Georgian Bay, and con‐
sists mainly of islands and a strip of land on the
mainland surrounding the town of Tobermory (Fig‐
ure 2). The park’s dolomite shorelines are highly
exposed to winds and water currents (McNeil and
Promaine, 2003), and only a few areas are suffi‐
ciently protected to give rise to coastal wetlands that
offer spawning and nursery habitat for Great Lakes
fishes. These marshes are essential habitat for nu‐
merous other species, including many invertebrates,
birds, turtles and amphibians. While many wetlands
have been studied on both U.S. and Canadian shore‐
lines, little research has been done on the coastal
wetlands of Georgian Bay, including those of
FFNMP. Recent studies by Chow‐Fraser (2006),
Croft and Chow‐Fraser (2007), and Seilheimer and
Chow‐Fraser (2007) have determined that a dispro‐
portionately large number of pristine wetlands are
found in Georgian Bay. Despite their current high
quality, however, they are at risk of being degraded
by increased pressure from recreational and urban
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Figure 1. Researchers sampling fish species at
Hay Bay.

development, and it is important to establish base‐
line conditions so that changes in wetland quality
resulting from human‐induced or natural distur‐
bances can be appropriately monitored.
During the summer of 2005, nine coastal marshes in
FFNMP were sampled with standardized protocols
and analytical methods following the methods de‐
scribed in Chow‐Fraser (2006). Variables included
primary nutrients (total phosphorus, soluble reac‐
tive phosphorus, total ammonia nitrogen, total ni‐
trate nitrogen, and total nitrogen), water clarity
(chlorophyll), total suspended solids, turbidity, as
well as physical parameters (temperature, pH, and
conductivity). These values were used to generate a
Water Quality Index (WQI) score for each wetland
(after Chow‐Fraser 2006). The WQI was specifically
developed for large‐scale, long‐term monitoring of

Great Lakes coastal wetlands. It uses 12 variables to
measure the degree of water quality impairment
that could be attributed to anthropogenic distur‐
bance caused by altered land use or direct nutrient
influx (Chow‐Fraser 2006). The WQI scores can
range from ‐3, corresponding to “Highly Degraded”
wetlands to +3, representing “Excellent” quality; an
easy way to interpret the scores is that all values less
than zero are associated with some level of degrada‐
tion, whereas all values greater than zero are associ‐
ated with different degree of ecological integrity.
DeCatanzaro et al. (2009) showed that the WQI was
extremely sensitive to anthropogenic degradation of
water quality in coastal marshes even within the
lower end of the disturbance gradient, such as those
in Georgian Bay.

CURRENT QUALITY OF FFNMP
WETLANDS

All of the WQI scores for FFNMP sites were greater
than zero, ranging from 0.79 to 2.01 (Table 1). None
of these sites currently show any signs of water‐
quality impairment, and in fact, the island sites are
in “Very Good” or “Excellent” condition according
to Chow‐Fraser’s (2006) categories. By comparison,
the mainland sites have significantly lower mean
WQI scores (1.28 vs 1.94; t‐test; P=0.009), and it is
suggested that the lower scores for HB1 (1.12), HB3
(1.22) and HB2 (0.79) are related to the higher level
of human activities experienced there.

Figure 2. Map of sampling sites in Fathom Five
National Marine Park. See Table 1 for full de‐
scriptions of each site.

Table 1. Description of study sites sampled in FFNMP during 2005. Water Quality Index (WQI) scores
are given, along with latitude and longitude for each site, and the type of threat from low water levels
and human activities.
Location
Island
Island
Island
Island
Island
Mainland
Mainland
Mainland
Mainland
Mainland

Wetland
Name
Cove Island North
Cove Island North Pond
Boat Passage
Russel Island West
Russel Island East
Hay Bay 1
Hay Bay 2
Hay Bay 2a
Hay Bay 3
Ragged Bight

Wetland
Code
CN
CNP
BG
RUW
RUE
HB1
HB2
HB2a
HB3
RG

Latitude

Longitude

WQI

Type of Threat

43.31340
45.31446
45.28953
45.26458
45.26604
45.24089
45.23341
45.23459
45.24137
45.23483

81.76227
81.76140
81.71899
81.70412
81.68941
81.68385
81.69424
81.69380
81.69059
81.70277

2.01
‐‐
1.83
2.00
1.91
1.12
0.79
1.60
1.22
1.65

Low water level
Low water level
Low water level, boat traffic
Low water level
Low water level
Public beach, cottage development
Low water level, cottage development
Cottage development
Cottage development
Cottage development
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CURRENT THREATS

Effect of Human Disturbance

Effect of Water Level on Wetland Habitat

Besides

Wei and Chow‐Fraser (2007) used IKONOS imaging
to map wetland habitat in FFNMP and found that
CNP and BB (Figure 2) have both become hydrologi‐
cally disconnected from Lake Huron because of the
recent decline in water levels beginning in 1999 (Fig‐
ure 3). A series of aerial photos from 1978 to 2002
show how the CNP wetland has become stranded
from the rest of the bay in 2002 (Figure 4). This has
resulted in a large proportion of the spawning and
nursery habitat (e.g., submersed aquatic vegetation)
becoming inaccessible to the Great Lakes fish com‐
munity. This is best demonstrated by overlaying the
vegetation map created by Geomatics in 1993 over
the 2002 IKONOS image in a Geographic Informa‐
tion System (Figure 5). Similar stranding was con‐
firmed for wetlands in Russel Island East (Figure 6).

Figure 3. Mean annual water level of Lake Huron
from 1970 to 2005. Data obtained from US. Army
Corps of Engineers.

water‐level fluctuations, human‐induced
disturbance can have profound effects on wetland
quality. In particular, development of roads and cot‐
tages surrounding wetlands can lead to predictable
reduction in WQI scores for Georgian Bay wetlands.
Chow‐Fraser et al. (2009) calculated road density
(RD) within 2 km of wetlands for 113 wetlands in 18
quaternary watersheds of eastern and northern
Georgian Bay, including wetlands of FFNMP (Figure
6). They also determined the number of buildings
(bldgs) within 50 m of each wetland, and the number
of docks within 250 m of each wetland.
Using these land‐use variables, it was determined
that WQI scores can be predicted as follows:
Eq. 1: Pred WQI =
1.648 ‐ 0.0441*RD (m/ha) ‐ 0.3082*#bldgs ‐ 0.0215*#docks
Adj R2 = 0.46

P<0.0001

Growth in the town of Tobermory and increased
popularity of this area as a tourist destination over
the past 60 years has led to a tremendous increase in
road and cottage development surrounding the
mainland sites of FFNMP (Figure 7). Eq. 1 was used
to calculate predicted WQI scores for FFNMP wet‐
lands, which were plotted against observed values
(Figure 8). Most of the sites have higher WQI scores
than can be predicted based on land‐use variables;
however, HB2 has an observed WQI score of 0.79
that is much lower than the predicted value of 1.17.
This lower than expected value may be related to the
stranding of this embayment as a result of recent low
water levels, and suggests a possible synergistic ef‐
fect of poor water circulation and human develop‐
ment on water quality of HB2.

Figure 4. Aerial photo of Cove Island North taken in 1978, 1999 and 2002.

14

SOURCES OF KNOWLEDGE FORUM

n = 113

Figure 5. Location of emergent (green), submergent (red), and mixed (purple)
vegetation during a 1993 survey, superimposed on IKONOS image taken in
2002.

Figure 6. Location of emergent (green) and submergent (red) vegetation dur‐
ing a 1993 survey, superimposed on IKONOS image taken in 2002. Bright
green line traces the shoreline and edge of the upland pond that has been
“stranded” as a result of low water levels during 2005.
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Figure 7. Map showing location of wetlands corresponding to WQI scores used to analyze the effects of road density.
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Figure 8. Comparison of aerial photos taken in 1938 and 2006 over mainland sites of FFNMP, showing the road network and cottage
development in the recent era.
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How Close to Threshold?

WQI score

In their study of the effect of road density on water

Observed WQI score

Figure 9. Comparison of predicted WQI based
on Equation 1 versus observed WQI score.

quality of wetlands of the Canadian Great Lakes,
Cvetkovic et al. (2009) found that wetlands showed
signs of degradation above a RD threshold of 14
m/ha (Figure 9), and recommended that this level
be used to guide conservation efforts to protect
Great Lakes coastal marshes. By comparing this
threshold to the RD calculated within 2 km of the
FFNMP wetlands, it is clear that several of the
mainland wetlands are close to or have already ex‐
ceeded the threshold (Table 2), and may be vulner‐
able to irreversible damage if further development
is permitted.

CONCLUSION

The

Predicted WQI score

quality of wetlands in FFNMP range from
good to excellent quality as determined by WQI
scores. Although there is no indication that human
activities are having a negative impact on water‐
quality conditions, road density around wetlands
on the mainland portion of FFNMP is at or ap‐
proaching threshold value for wetland degrada‐
tion. This is especially a problem for HB2, because
of the possible synergistic effect of low water levels.
Declining water levels in the recent decade have
stranded several wetlands in the Park (i.e., CNP,
HB2, and RUE), and these are having negative im‐
pact on access of the fish community to spawning
and nursery habitat.
log RD
(m/ha)

Figure 10. (Redrawn from Cvetkovic et al. 2009).
Regressions of WQI score versus log10Road Den‐
sity when when split‐line regression analysis is
used. Data are for 60 watersheds occurring in
the drainage basins of Lakes Erie and Ontario
(open symbols) and Georgian Bay (closed sym‐
bols). Dashed lines with arrows indicate the
log10RD (1.15; equal to 14m/h) beyond which
wetlands are considered degraded (i.e., WQI
value < 0)

Table 2. Comparison of present road density (RD;
m/ha) calculated within 2 km of each wetland and
for the Tobermory watershed. Only data for wet‐
lands in the mainland portion of FFNMP are pre‐
sented.
RD
(2‐km)

RD
(watershed)

Hay Bay 1

14.48

11.75

Hay Bay 2

11.33

11.75

Hay Bay 2a

11.72

11.75

Hay Bay 3

8.82

11.75

12.67

11.75

Site

Ragged Bight
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SUMMARY

FURTHER READING

The Lake Huron aquatic ecosystem is experiencing

Liskauskas, A., Johnson, J., McKay, M., Gorenflo, T.,
Woldt, A. and Bredin, J. 2007. Environmental Objec‐
tives for Lake Huron. A Report of the Environ‐
mental Objectives Working Group of the Lake
Huron Technical Committee, Great Lakes Fishery
Commission. Available at:
http://www.glfc.org/lakecom/lhc/lheo.pdf
[Accessed: November 12, 2009].

profound changes to the composition and dynamics
of its fish communities. Most of these recent changes
are a consequence of the continued introduction of
invasive exotic species, which have altered food
webs affecting the most minute plankton species to
top predators. Current fish communities are also
recovering from a historic legacy of overexploita‐
tion, habitat destruction, and earlier exotic invaders
such as the sea lamprey. Fisheries management re‐
sponses to these stressors have included controls on
commercial and recreational harvest, habitat reha‐
bilitation, as well as rehabilitative stocking. Some
progress has been made with increased evidence of
natural reproduction of lake trout and walleye in
various parts of the Lake Huron basin. These tenta‐
tive steps toward fish community recovery may be
short‐lived with the ongoing destabilizing effects of
exotic species proliferation, habitat alteration, and
climate change.

U.S. Environmental Protection Agency and Envi‐
ronment Canada. 2008. Lake Huron Binational Part‐
nership 2008‐2010 Action Plan. Available at:
http://www.epa.gov/greatlakes/huron.html
[Accessed: November 12, 2009].

Figure 1. Round goby (Neogobius melanosto‐
mus), one of the many exotic invasive species
to disrupt food webs in Lake Huron.
Figure 2. Ministry of Natural Resources staff
conducting lake trout surveys.
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SUMMARY

Marine archaeology and coastal heritage are often
equated only with shipwrecks. This paper will dis‐
cuss briefly the potential for the discovery of ar‐
chaeological sites underwater from the Paleo and
Archaic periods; the types of prehistoric and historic
archaeological sites that may be located underwater
and along the adjacent coastline for the Bruce Penin‐
sula; and, briefly summarize some of the archaeo‐
logical investigations that have taken place in the
area.

CULTURAL PERIODS
Palaeo Period (9,500 B.C. – 7,500 B.C.)

Geological history impacts directly on the probabil‐
ity of very early aboriginal site locations. Over a
3,000‐year period from 10.2 to 7 ka (radiocarbon
years before present) there were at least three low
stand lake levels in the Huron and Georgian Bay
lake basins, which resulted in the formation of sepa‐
rate smaller lakes in the main Lake Huron and
Georgian Bay basins and drainage across the ex‐
posed escarpment between them. As the water lev‐
els dropped during each cycle, initial sheet flow
across the entire escarpment gave way to flow along
four discharge channels: the Fitzwilliam Island, Lu‐
cas Island, Middle Island, and Dunks Point channels
(Figure 1). As water levels continued to drop even
these channels dried up, exposing the entire es‐
carpment for short intervals of time (Blasco et. al.,
1997).
These low water stages suggest the possibility of
these areas being utilized by prehistoric man, either
for settlement or exploitation of resources. There are
at least three cultural periods that could be repre‐
sented during these low water stages in the once dry
environment: the Palaeo period, and the Early and
Middle Archaic periods. No signs of these site peri‐

Figure 1. Location of four discharge channels
near Fitzwilliam Island, Lucas Island, Middle Is‐
land, and Dunks Point.

ods have yet been located on the upper Peninsula
underwater as yet, although an example of fire
cracked rock was recovered during the Prehistoric
Shoreline Survey of Georgian Bay conducted by the
Ontario Marine Heritage Committee in 1999. The
fire cracked rock was recovered from a prehistoric
beach line (underwater) near Bear’s Rump Island at
a depth of approximately 100 ft. Unfortunately, no
additional cultural materials were located in associa‐
tion with the fire cracked rock (Janusas, 2001).
For the Palaeo period, archaeological evidence in
southern Ontario is usually found as small en‐
campments. The Palaeo people were highly nomadic
and the evidence of their existence usually correlates

2009 CONFERENCE PROCEEDINGS

21

for foodstuffs for early man. Characteristic artifacts
of this time include corner and side notched projec‐
tile points or points with a bifurcate base (ibid:36‐
37).
The Middle Archaic period people tended to be a bit
more transitional, moving from place to place to
capture resources (e.g., waterfowl, berries, nuts,
seeds, and small game). The site locations are similar
to those of the Early Archaic period, but there is a
distinct turn in the type of artifacts recovered during
this time. There are, of course, the formal projectile
points (e.g., stemmed points) but there is also the
appearance of fully ground and polished stone tools
such as axes, adzes, net sinkers, and banner stones.
The ground stone tools are also found in artifact as‐
semblage of the Late Archaic period (ibid:37).

Figure 2. Historic water levels on the Bruce Pen‐
insula during the Nippissing period, in which a
large part of the current land area was sub‐
merged.

well, in addition to low water stages such as Hough
and Stanley, to other smaller prehistoric shorelines,
such as Algonquin and Nipissing. Sites are generally
located within two kilometres of these former shore‐
lines. Sites tend to be small and are usually repre‐
sented by lithic materials (Molnar and Janusas,
2001).
Archaic Period (7,800 B.C. – 1,700 B.C.)

The Early Archaic period people were largely no‐
madic hunters, but were also gatherers; their options
were greater than during the colder Palaeo period
where a sub tundra like environment prevailed.
Sites of this period tend to be located close to lake‐
shore margins. Fish and waterfowl were attractive
22
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The Late Archaic period is the cultural affiliation
that would be found along the Lake Nipissing
coastal shorelines (Figure 2). Sites are far more var‐
ied than those of the previous periods. The Late Ar‐
chaic people were more territorial, and this is espe‐
cially evidenced in the burial practices where grave
goods and ceremonialism is more apparent (ibid:37‐
38). Another site type used by the Late Archaic peo‐
ple is fish weirs. Jesuits first noted the use of fishing
weirs for catching fish as “a kind of structure over a
stream, or near a stream mouth, scaffolding.” There
are reports of existing fish weirs, on land now with
the low water levels, below Lion’s Head (Jim Molnar
pers. comm.) and additional evidence of fishing in
this period was found by the author in the form of
net sinker at Halfway Log Dump, along the Geor‐
gian Bay shoreline. Given the isolation of the arti‐
facts (that is, no association with other artifacts or
cultural features), it is difficult to identify the
chronological period of the piece. Generally, the net
sinker can be attributed to the broad Archaic period.
Another reported site type for the Late Archaic and
possibly earlier cultural periods are structures
known as Pukaskwa pits. The actual use of these
stone structures, typically measuring two metres
across by one to one and half metres in height, are
still in conjecture. Certainly, similar structures are
located in the Arctic where whalebone and hides
were used with these rock formations to make tem‐
porary shelters or hunting blinds. The native people
in the area could have used the same type of appli‐
cation.

Caves were either buried beneath the continental
glaciers during the Pleistocene or formed after gla‐
cial retreat. Many of these caves are submerged
now, but they would have been open and accessible
to early man during the low water stages of the
Georgian Bay and Lake Huron. There are known to
be numerous caves currently above lake level on
Flowerpot Island, Bears Rump Island, and, of
course, the peninsula itself (Geomatics, 1994). The
Ontario Marine Heritage Committee undertook ex‐
cavations of one of these caves in 2003‐2004, but had
not found evidence of any cultural material.
These caves could have provided refuge for man if
they were high and dry. They were also used for the
resting place of the remains of the dead, and were
undoubtedly, although no evidence of this yet exists,
used as storage areas for caches of material or food.

Woodland Period (1,000 B.C. – 1,650 A.D.)

The Woodland period is characterized by the use of
ceramics. There are no known large villages, how‐
ever, there are numerous Late Woodland campsites,
which have produced artifacts, such as ceramic pot‐
tery, bone awls, and rough and ground stone. In ad‐
dition, there are campsites near the Dunks Bay
coastal area that date to the Early and Middle Wood‐
land periods (Janusas, 2006). The use of the coastal
fringes by prehistoric peoples would have been at‐
tractive for ease of access to marine resources, such
as fish and waterfowl, but also because the winds
would have downplayed the insects. There are areas

on the upper Bruce Peninsula that were particularly
attractive for the Woodland people because of the
sandy nature of the soils (Molnar and Janusas, 2001).
Dunks Bay is one example of this. In 1998, a large
washout in this area displaced and exposed the
bones of a native woman. Archaeologist Michael
Spence examined the skeletal material and deter‐
mined that they represented an “ancient” burial of a
female of about 45‐50 years of age, probably dating
to 1400 to 1550 A.D. (Spence, 1998). Further investi‐
gation in this area also located some pottery dating
to the 16th century. Any area where sand is located
would have been attractive for burials, but small
caves, were also used as a final resting place of the
dead (bundle burials). One such burial type was lo‐
cated on Cove Island by Orrie Vail, and was later
rediscovered (i.e., residual bone) by William Fox.
The bones were found to be the same individual and
the burial was repatriated circa 1987 (Dunham, 2009
pers. comm.).

Native Historic Period (16th and 17th Century)

This marks a period of interaction with missionaries
and fur traders. The Odawa had strong economic
ties and military alliances with the Petun, Huron,
and French in the early historic period. The Bruce
Peninsula was essentially depopulated by the
Odawa during and immediately following the Iro‐
quois Wars (1641‐1701). The first native groups to
revisit the areas were the Mississauga and then the
Ojibway. There are numerous small campsites lo‐
cated along the coastlines, which represent the Na‐
tive Historic period. One artifact type that is indica‐
tive of this period is glass beads.

Historic (1,650 A.D. – Present)

The Euro‐Canadian settlement of the Bruce Penin‐
sula was quite late compared to the rest of southern
Ontario. The most northern geographic township of
St. Edmunds was surveyed in 1870. The east side of
the Peninsula was settled first by pioneers with Scot‐
tish and English background. Prior to settlement,
hunters and fishermen used the area.

Figure 3. Clay pot found under a small overhang
near Little Cove.

There was much land speculation, especially along
the west side of the Peninsula (Lake Huron) during
the 19th century, but really, most settlement was
away from the coast (Patrick Folkes pers. comm.).
Two of the earliest land sales along the coastline oc‐
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curred in the Dunks Bay area. John Wesley Colwell
purchased Lot 47, Concession 1, WBR, and Abraham
Davis purchased the adjoining Lot 48 WBR, and Lot
48, Concession 1, EBR. Colwell never actually settled
and his lot was assigned in 1871 to Charles Earl,
who was a fisherman from Collingwood (Folkes,
n.d.). However, when William Bull, of the Indian
Department, visited the area in 1873, he noted two
families in the Dunks Bay area – John McKay, fish‐
erman, and Charles Earl. Bull also noted that al‐
though Lot 47 was in the ownership of Earl, there
had been no improvements made to the property,
and instead, Earl was occupying the adjacent lot
owned by Abraham Davis. There were no recorded
buildings on the lot, although six acres of the lot had
been cleared.
It was, in fact, the fisheries and fishing stations that
dominated the Bruce Peninsula, rather than pioneer
settlement. There were many of these, including the
Fishing Islands (formerly known as the Saugeen Is‐
lands), Russell Island, Baptist Harbour, Cove Island,
Lucas Island, Fitzwilliam Island, the mainland, and
many additional smaller locations. The Fishing Is‐
lands fishery started quite early by Alexander
McGregor who was displaced by Tiger Dunlop and
the Huron Fishing Company prior to 1834. In 1834,
an ad in the Sandwich Immigrant warned trespass‐
ers to stay away, and that there would be punitive
action taken against anyone trying to use this area
other than the Huron Fishing Company. This was a
seine net fishery. Main Station Island was used pri‐
marily by McGregor and Dunlop, and many of the
nearby islands were used by natives and whites
alike. The fish consisted of lake trout, herring, and
whitefish.

Figure 4. Townplot of Bury.

By 1857, fishing regulations were in place and pro‐
vided a small measure of control over the fisheries.
During the survey of the Georgian Bay coastline, it
was remarked by A.G. Robinson in 1857, Chief En‐
gineer of the Lake Huron Lighthouse works, that:
“The next harbour is called Tober Moray… It lies at the
Extreme North end of the Indian Peninsula, and from
its position, is admirably situated, but as the country in
its vicinity is totally unfit for agricultural purposes, I
suppose it will never attain any further importance
than what it has now, vis a Harbour of Refuge (Folkes
n.d.).”
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Figure 5. Early Little Tub Harbour.

William Bull also described the harbour in 1873
(ibid):
“Tobermoray Harbour is one of the best in the Country
and as it lies at a Point where a good Harbour of Refuge
is needed, vessels frequently enter it in Storm weather.
Several Propellers and sailing vessels, ran into it for
shelter whilst we were around this part of the Coast.”

From today’s perspective, one could say the harbour
has indeed realized its full potential, but both Rob‐
inson and Bull looked at the harbour and its envi‐
rons with respect to its potential for shipping the
products of inland agricultural settlement rather
than as a true coastal settlement.
One of the other good harbours was considered to
be Baptist Harbour. Bull wrote:
“Left Tobermoray and sailed round to Baptist Harbour
– Lots 54 and 55, Con 5 W.B.R… This is a fishing sta‐
tion and a fine Harbour for small vessels, …”
The townplot of Bury, or village of Tobermory (Fig‐
ure 3), was laid out in 1855 but not opened for sale
until over 30 years later in 1886. Undoubtedly, the
Little Tub harbour was used, perhaps on an irregu‐
lar basis, by commercial fishermen who had been
operating on both Lake Huron and Georgian Bay
since circa 1860. William Bull in 1873 did not men‐
tion any activities in Little Tub harbour, but did note
fishing stations at both Wingfield Basin and Baptist
Harbour.
According to Folkes (n.d.),
“If local tradition is to be credited a permanent com‐
mercial fishery was formed at Tobermory at this time.
This included the Vail family… Small sail boats were
used, probably from Fisherman Cove, now the site of
the existing ferry facility.”

MARINE AND COASTAL
ARCHAEOLOGY

The following is a very brief description of some of
the marine archaeology and coastal archaeology
conducted by past researchers.
Former local resident, Orrie Vail (deceased), be‐
lieved he had found the remains of LaSalle’s Griffon,
a ship from 1679. He had found the remains of a
vessel in Griffon Cove on Russel Island in 1955. Stan
McClellan, of former Fathom Five Provincial Park,
conducted a survey and excavation in Griffon Cove,
to identify the shipwreck (McClellan, 1979). He lo‐
cated parts of the keel, framing, planking and hand
wrought iron fastenings. With the use of a water
dredge, McClellan and his team collected 244 arti‐
facts from the inner harbour and an additional 131
artifacts from the cove entrance. The majority of
these artifacts were mostly nails. The ceramics re‐

covered and analyzed came from the 1840 to 1860
time period, and their presence effectively quashed
the notion that the ship remains were from the Grif‐
fon. Additional research of the area was conducted
by Paul Huntley in 1984 who determined that the
wreck material was from a Mackinaw boat. A
Mackinaw boat was a light, open sailboat that was
originally used during the Fur Trade era. When fur
trade declined, these boats were used for fishing.
The inner harbour material came partly from the
remains of an associated fishing camp of Russel Is‐
land, suggesting a strong association between the
Mackinaw boat and the fishing camp. Thomas Lee,
of the National Museum of Man, conducted some
early research on the Bruce Peninsula attempting to
demonstrate that the peninsula was used as a con‐
duit for native peoples moving from north to south,
or vice versa (Parks Canada, 1997). This could not be
proved definitively; although there is no doubt that
this did occur to some extent. The native peoples did
not, however, continue to “migrate” beyond the
Saugeen Peninsula, choosing to remain in the area.
Dr. James V. Wright, Archaeological Survey of Can‐
ada, conducted numerous field trips to this area. He
revisited a site found by Lee in Dunks Bay, and vis‐
ited 11 of the islands, including Doctor, Devil, Echo,
North and South Otter, Russel and Fitzgerald. He
located numerous prehistoric and historic fishing
camps on these islands. He also located three sites
on Cove Island, all of which were veneer (on the
surface or slightly below surface). These sites dated
to late Algonkian and early 20th century logging
sites. He located an additional three sites on Flower‐
pot Island. One of these sites is the Glen site, which
after several visits was determined to be an Odawa
autumn fishing camp (Wright, 1979).
The Historical Committee of the Ontario Underwa‐
ter Council (McClellan, 1969) conducted work in
1968 to locate shipwrecks under the supervision of
Stan McClellan and historian Patrick Folkes. They
concentrated on three areas: Cape Croker, the Fish‐
ing Islands, and the tip of the Bruce Peninsula. The
study in Cape Croker searched for evidence of the
propeller Belle, the steam tug Samuel Lewis, and the
sidewheel steamer General Wolsely. Only timbers
from the General Wolsely were located. At the Fishing
Islands, the study searched for evidence of the Philo
Scoville, the sidewheel steamer Oxford, and the
schooner Sarah. The keel and some frames of the
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Sarah were located, and the location of the Philo
Scoville was determined, but there was no evidence
found of the Oxford. The survey at the tip of the
Bruce Peninsula located the vessel China.
Shipwreck investigation of the wooden steamer
barge Concord was also undertaken by an Ontario
Marine Heritage Committee member, Dave Gil‐
christ, examining wrecks in Lion’s Head harbour
(Gilchrist, 1986).
There were several coastal studies completed in fol‐
lowing years. Peter Hamaleinen (1973), who discov‐
ered sites at Dorcas Bay, three Archaic sites along
the east shore of Cave Points, four Woodland period
sites in the Dunks Bay area, and 11 cobble beach fea‐
tures (possibly Pukaskwa pits) near Loon Lake on
the Georgian Bay shoreline. Bill Fox, then of the
Ministry of Citizenship and Culture, conducted nu‐
merous studies in the area from 1979‐1988, and con‐
tinues to be involved in the underwater study for
possible prehistoric sites. In 1984‐1988, he recorded
two sets of limestone cobble cairns near the tip of the
peninsula. These were not the usual cairn sites, but
ranged in number to about 100 in each set, and only
measuring 50 cm in height and about 1‐2 m in di‐
ameter. The function of these features is still unde‐
termined (Parks Canada, 1997).
Dr. Jim Molnar conducted a field school at Boat Lake
in 1987‐1989, attempting to establish evidence that
there was a passage in the area connecting Georgian
Bay to Lake Huron. He was also one of several ar‐
chaeologists to conduct studies at the Hunter’s Point
site (others included Jim Wilson and B. Fitzgerald).
The Hunter’s Point site consists of a series of relict
cobble shingle storm beaches near Hope Bay. This is
a multi‐component site, with elements from the
Middle Woodland period to the 17th century Odawa;
late 17th and 18th century historic elements, and 19th
to early 20th century fishing camp elements (ibid).
Parks Canada’s underwater unit has conducted mul‐
tiple surveys of the underwater park attempting to
inventory all cultural features. This survey was con‐
ducted from 1988‐1991, and was conducted largely
by side scan sonar, coupled with divers ground
truthing “hits.” The Parks Canada land archaeolo‐
gists have continued to expand their survey and
have located additional coastal sites dating from the
Late Archaic period to the early 20th century (Ringer
and Folkes, 1993 and Ross, 1993).
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The Ontario Marine Heritage Committee initiated a
study in 1993, and then partnered with the Geologi‐
cal Survey of Canada, and later still, Parks Canada,
to identify prehistoric drainage in Georgian Bay
with the intent of intensifying investigations around
the former waterways to search for evidence of pre‐
historic remains. Multiple examples of drowned for‐
ests were located during the exercise, with trees lo‐
cated as deep as 150 ft below the current surface –
ample evidence that life existed “under the water”
thousands of years ago. Research continues to this
day with respect to locating cultural evidence of
prehistoric man in this area (Janusas et. al., 2004).

CONCLUSION

In summary, there is a high probability of Paleo and
Archaic sites being located underwater. The fact that
there are Archaic sites located on Manitoulin Island
and the Bruce Peninsula coastline, suggests the pos‐
sibility that there are Archaic sites also located on
the islands off of Tobermory. There is also a very
strong suggestion that early peoples were traveling
over the water on a routine basis. The evidence of
Euro‐Canadian historic sites along the coastlines is
largely tied to the early industries of fishing and
logging. The topics of navigation, lighthouses, and
shipwrecks have barely been touched in this paper,
but provide ample opportunity for future discus‐
sions. Although there are probably more than 100
shipwrecks off the coast of the upper Bruce Penin‐
sula, marine coastal heritage is simply so much more
than just shipwrecks.
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Working for Conservation on Lake Huron:
Local Actions and an International Vision
Greg Mayne
Environment Canada
867 Lakeshore Road, Burlington, Ontario L7R 4A6
Email: greg.mayne@ec.gc.ca

SUMMARY

More

and more people are choosing the Lake
Huron watershed as their home and playground.
This expanding population and other pressures,
such as food web changes leads to increased stress
on the natural environment. One of the greatest
challenges we face is to make natural resources
conservation compatible with diverse land and
water use interests, and demographic differences.
This paper traces the evolution of a framework for
community‐based conservation that begins at the
local level and involves networks and linkages
across various levels of community organizations.
The Lake Huron‐Georgian Bay Watershed Canadian
Framework for Community Action is used as an
example of an inclusive and participative
community‐based approach that incorporates public
interests in the future of Lake Huron and
complements a top‐down governance model.

INTRODUCTION

The traditional, top‐down approach to managing
Great Lakes environmental issues through Lakewide
Management Plans (LaMPs) stems from the 1987
amendment to the Great Lakes Water Quality
Agreement, originally signed in 1972 by the United
States and Canada. The historic agreement commits
both countries ʺto restore and maintain the chemical,
physical, and biological integrity of the waters of the
Great Lakes basin ecosystem.” Led by Environment
Canada and the U.S. Environmental Protection
Agency, Canadian and U.S. agencies responsible for
Lake Huron are committed to the goals of the
Agreement, and in 2001 a Lake Huron Binational
Partnership was endorsed to coordinate agency ef‐
forts to address complex issues confronting the
aquatic ecosystem. Lake Huron remains a fragile
and complex ecosystem threatened by contaminants
28
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in fish and wildlife, biodiversity and ecosystem
change, loss and fragmentation of habitat, nearshore
bacteria contamination, and algal fouling. The ap‐
proach in Lake Huron focuses on restoration and
pollution reduction activities in areas of importance,
and directly pursues on‐the‐ground activities to pro‐
tect high quality habitat within the Lake Huron ba‐
sin.

A COMMUNITY‐BASED APPROACH

Management agencies have recognized the collabo‐
rative efforts and excellent work carried out by
community groups and non‐governmental organiza‐
tions around the watershed. In 2005, Canadian or‐
ganizations began to consider a different manage‐
ment paradigm based on the concept of a more in‐
clusive conservation approach that promotes local
participation in the planning and implementation of
integrated management plans. This was in response
to traditional conservation methods observed
elsewhere that did not fully integrate the interests of
all groups and stakeholders within the watershed. It
was also accepted that we can no longer separate
nature from the socio‐cultural and economic factors
now considered as key components of successful
conservation planning.

Canadian Framework for Community Action

What

are the practical tools and prospects of
community‐based conservation for Lake Huron?
How is it possible to encourage stewardship and
meet social and environmental needs at a local scale
while managing a system as large and complex as
Lake Huron? These questions were of particular
interest to Canadian natural resource experts,
management agencies, and stakeholders who
attended a series of workshops beginning in 2005 to
discuss a community‐based approach for the

Figure 1. Bathymetric map of Lake Huron (National Geophysical Data Center, 2003).
Canadian watershed of Lake Huron. A set of
fundamental beliefs emerged following these
discussions, namely ‘if we are to effectively conserve
the physical, chemical, and biological health of Lake
Huron then government agencies, local groups, and
individuals must work together in a collaborative
effort under one ecological sustainability frame‐
work.’ It was also recognized that ‘local
communities, groups, and individuals are the most
effective champions to achieve environmental

sustainability in their own backyards.’ As a
consequence, the Lake Huron‐Georgian Bay Water‐
shed Canadian Framework for Community Action
was developed and reviewed by a broad representa‐
tion of watershed residents, environmental non‐
governmental organizations, and federal and pro‐
vincial management agencies. The Framework
works on the belief that each individual, commu‐
nity, and organization in the watershed operates
independently, yet are united by the common cause
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of protecting, and where necessary, rehabilitating
the aquatic ecosystem of Lake Huron.
The Framework includes a charter and vision, which
establishes a common ideal that unites all conserva‐
tion actions in the watershed. It connects the actions
of government and non‐government organizations,
raises awareness about common environmental is‐
sues and actions, and builds upon the existing
strengths and opportunities in our communities and
government. To fulfill the vision, a set of principles
were developed to promote and guide collaborative,
science‐based approaches that align individuals,
communities, and government agencies in taking
the most effective conservation and protection ac‐
tions to achieve lasting results. For priority envi‐
ronmental issues, an iterative approach is used that
involves meeting one or more of the four major
principles: 1) build awareness and capacity; 2) sup‐
port community involvement; 3) take action to re‐
store and protect; and, 4) measure success, and
adapt.
Building awareness of the environmental issues con‐
fronting the Lake and watershed and providing
educational opportunities have taken many forms,
including a website that watershed residents can use
to access current information about water, fish and
wildlife, wetlands, and other natural resources, as
well to contact government agencies, community
organizations, and funding sources across the wa‐
tershed (www.lakehuroncommunityaction.ca). Re‐
source agencies in partnership with local groups and
individuals have also hosted three consecutive Lake
Huron Youth Summits. High school students from
Sault Ste Marie to Sarnia are brought together to dis‐
cuss environmental challenges and to learn what
they as individuals and communities can do to fur‐
ther enhance environmental conditions through ac‐
tion plans that foster community‐based restoration
and stewardship strategies. Numerous ‘Youth Am‐
bassadors’ have since returned to their communities
to galvanize support from their fellow students and
communities to undertake many forms of steward‐
ship activities. These students have gone as far as
sharing their new found knowledge and environ‐
mental consciousness with local municipal councils
and organizations, and encouraged their communi‐
ties to sign on to the Lake Huron Charter.
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Figure 2. The Lake Huron‐Georgian Bay Wa‐
tershed: A Canadian Framework for Commu‐
nity Action.

Promoting community involvement is, in part, ac‐
complished by requesting that watershed residents,
environmental organizations, Aboriginal people,
and municipal, provincial, and federal governments
pledge support for the vision and sign the Charter.
An intrinsic philosophy is that economic activity
and quality of life is made possible through our en‐
vironmental assets and services, and the Charter will
help to ensure that our decision making considers all
social, cultural, economic, and environmental inter‐
ests; reminding us to balance the needs of the pre‐
sent without compromising the ability of future
generations to meet their own needs.
Engaging watershed residents, establishing net‐
works of collaboration to share information and
conservation approaches, and facilitating partner‐
ships have been an important focus of the Frame‐
work since its inception. Pilot projects have been
ongoing since 2007 that demonstrate how individual
and collective actions can improve the natural envi‐
ronment, grow into larger efforts, and garner sup‐
port and commitment from other community mem‐

bers. These participatory initiatives are currently
underway in the Ausable Bayfield and Nottawasaga
Valley watersheds, and the Georgian Bay Littoral
Biosphere Reserve. Projects seek to engage local in‐
dividuals, groups, and agencies through outreach,
education, and environmental monitoring activities
to develop their own community action plans and
seek opportunities to participate in projects that con‐
trol or reduce sources of pollutants and rehabilitate
shorelines, streams, wetlands, and forests.

Lake Huron Binational Partnership

It is important to note that, concurrent with projects
directly related to the Framework, the Lake Huron
Binational Partnership convenes public, stakeholder,
and agency forums as much as possible to address
priority environmental issues such as contaminants
in fish and wildlife, biodiversity and ecosystem
change, and fish and wildlife habitat. At a lake‐wide
level, provincial, state, and federal agency scientists
and partners are measuring water quality and fish
and wildlife habitat health through several pro‐
grams. This includes the binational Cooperative Sci‐
ence and Monitoring Program, which for Lake
Huron has included an intensive environmental re‐
search and monitoring endeavour that seeks to un‐
derstand: nearshore and offshore nutrient transport
mechanisms; status of the lower food web; lakewide
fishery assessment; food web change; and, sediment
and water quality. The results of this monitoring
program enable management agencies to report on
aquatic ecosystem status and trends, and to inform
management needs.

conserving the habitats and processes that sustain
them so all may benefit from their values now and
in the future.”

CONCLUSION

This participatory model forms the basis of a strat‐
egy to achieve an overall vision for Lake Huron, not
by transferring responsibilities of resource manag‐
ers, but rather, by incorporating the interests of and
engaging community groups and organizations to
influence the decision‐making process and partici‐
pate in ensuring the well being of communities and
the environmental health and integrity of Lake
Huron.

FURTHER READING
Lake Huron‐Georgian Bay Watershed: Canadian
Framework for Community Action. Available at:
http://www.lakehuroncommunityaction.ca [Ac‐
cessed: November 15, 2009].
Lake Huron Biodiversity Conservation Strategy.
Available at:
http://conserveonline.org/workspaces/lakehuron.bcs
[Accessed: November 15, 2009].

Lake Huron Biodiversity Conservation Strategy

A multitude of agency and non‐governmental or‐
ganizations are also partnering to develop a Lake
Huron Biodiversity Conservation Strategy in a par‐
ticipatory process that will summarize information
about the lake’s ecological systems, natural commu‐
nities, species, and threats, and propose an interna‐
tional strategy for conserving the biodiversity of
Lake Huron. This effort is using a conservation ac‐
tion planning process to establish biodiversity con‐
servation strategies that are intended to alleviate
direct and indirect threats to biodiversity. The pro‐
ject’s vision is to “maintain and restore viable native
plant and animal communities of Lake Huron by
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WORKSHOPS

Perspectives through the Lens
Willy Waterton
General Delivery, Kemble, Ontario N0H 1S0
Email: sweetwater@bmts.com

Photographs influence our sense of place and per‐
spective; they are a source of knowledge. Mr. Water‐
ton’s lifelong love for the Bruce Peninsula has led to
his commitment to protect and interpret this special

part of Canada through his photography, for others
to enjoy. The imagery of Mr. Waterton will be
shared in a 12‐minute production continuously
looping throughout the lunch break.

2009 CONFERENCE PROCEEDINGS

35

36

SOURCES OF KNOWLEDGE FORUM

Toward Environmental Learning
Birch Behmann*, Candace McLay, and Megan Myles
*Corresponding author
Bruce Peninsula District School
5 Moore St., Lion’s Head, Ontario N0H 1W0
Email: Birch_Behmann@bwdsb.on.ca

SUMMARY

The world of learning in high school is increasingly
a busy and stimulating place with digital multi‐
media experiences running out front. Learning
about the environment, however, offers students an
opportunity to engage the world without techno‐
logical distractions and deepen their connection
with others and their surroundings. Common expe‐
riential learning approaches, like the Action‐
Reflection cycle, community‐based action projects,
Event Based Learning, Ecological Literacy, and wil‐
derness trips and expeditions are highly effective
and affective steps toward authentic environmental
learning. A collaboration of a teacher and two stu‐
dents will present the results of such learning ap‐
proaches that have been applied to a local high
school in Lion’s Head, Ontario.

INTRODUCTION

Educators are continuously challenged to find effec‐
tive ways to engage the modern learner in environ‐
mental studies. Our adult society is increasingly in‐
door‐oriented and risk averse. It is therefore difficult
to expect a younger generation partly shaped by
adult role modeling to just “snap out of it” and be‐
come interested in and connected to the environ‐
ment. Environmental educators are now finding
themselves busy with introducing students to gen‐
eral outdoor living, whether for the afternoon or
overnight trips. The preoccupation is with what to
wear, what will I eat, will there be bugs, how will I
drink the water, etc. It is hardly possible to teach
about the geology or ecology of a place when learn‐
ers are stuck “on the basics.” As a result, educators
have had more success using a sequential, inte‐
grated, and scaffolded approach to meaningful envi‐
ronmental studies. Basic introductions to the envi‐
ronment and outdoor living skills occur in

Figure 1. Students with canoe paddles they made
for the Outers program.

Grade 9 and 10 and lead to a field study approach in
Grades 11 and 12.
This sequential method works very effectively at
Bruce Peninsula District School (BPDS), especially
with its recent Ministry of Education Specialist High
Skills Major in the Environment (SHSM). Outdoor
and environmental education is a strong tradition
and has been part of the school culture for over 30
years. The flagship Outers program is celebrating its
40th year in 2009. Field based studies of the local eco‐
system have been an integrated part of both science
and geography courses. Grade 12 chemistry and
physics classes participate in a canoe and tent based
study program in Killarney Provincial Park. Grade
10 general science classes have been supported by a
volunteer environmental community organization to
study two local lakes. The Grade 12 Environmental
and Resource Management (ERM) course runs both
an ecological literacy and action project. The premise
is for students to better understand the environment
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Figure 2. Canoeing in Algonquin Park as part of
an 8‐day expedition for the Outers program.

Figure 3. Dog‐sledding trip as an optional activ‐
ity for the Outers program.

Figure 4. Water quality monitoring at Emmett
and Cameron Lakes in partnership with local
environmental organization.
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from a naturalist’s perspective and then, in small
groups, define and implement an environmental
action project based at the school or in the broader
community. As part of the literacy program, stu‐
dents participate in a three‐day ERM Field Camp
where local biologists teach students in hands‐on
study sessions and students remain ‘immersed’ as
they camp in the local national park. In 2008, ERM
students started a community garden at a local sen‐
iors centre, engaged in several school flower garden
projects, addressed some issues in the school’s recy‐
cling program, and self‐published a book of envi‐
ronmental installation art photography inspired by a
study of artist Andy Goldsworthy.
The interest in and comfort level of working on out‐
door projects and camps like these was scaffolded
by the Grade 10 Outers program. Most ERM stu‐
dents participated in a year long series of trips and
single day outdoor adventure experiences that make
up the Outers program. A three‐day Fall Hike, a
three‐day Winter Camp, and an eight‐day canoe trip
represent the core experiences with optional trips
taking students dog sledding and indoor rock climb‐
ing. Students are required to build a canoe paddle in
the school’s tech facility and use it on the Algonquin
Park canoe trip. A Grade 12 Outers course was
started in 2008 adding a five‐day sea kayak trip and
extended Winter Camp to the environmental pro‐
gram at BPDS. The focus of these multi‐day trips is
on the students learning basic outdoor living skills
that include how to survive and function together as
a small group facing the physical demands of an
experience.
These trips open students’ eyes to the aesthetic
beauty of wilderness and their hearts to how special
the unspoiled shoreline or campsite is to them. Stu‐
dents gain a “love” and respect for a place like Al‐
gonquin Park while they canoe through it for over a
week. The Outers program also serves a greater pur‐
pose in enabling the past Outers and now senior
students a comfort level, allowing them to focus on
environmental studies without being overly dis‐
tracted by the physical challenges (e.g., cold, rain,
dehydration). From all of these experiences, a huge
proportion of students are enrolled in the Duke of
Edinburgh Award Scheme and many graduate high
school working on their gold award. BPDS now
hosts an annual environmental careers conference
called Footprints where there is a reliance on the ‘in‐

house’ skills of both staff and students accumulated
through the programs already described.

ENVIRONMENTAL LEARNING
THEMES

Several

themes emerge from analyzing the tradi‐
tional and new environmental programming at
BPDS. The themes or ideas as described next are not
original to this school but the sequence and combi‐
nation of programs are unique. The success that
BPDS has had at engaging its learners in the envi‐
ronment and environmental studies is a result of a
multi‐faceted approach that is supported by all of
these themes used in modern environmental educa‐
tion.

Figure 5. Interpreter at national park deliver‐
ing hike to ERM class on environmental im‐
pacts and resource management.

Ecological Literacy

Students

need to understand how to ‘read’ the
planet’s vital signs as much as they need to read
books and to manipulate numbers. An awareness
and understanding of local and global environ‐
mental issues is vital to creating a sustainable life‐
style and economy in the future. BPDS trialed the
use of an Ecological Literacy Test in 2008 for its ERM
students. It is continuing to be developed in hopes
that it will become a BPDS graduation requirement
similar to the provincial literacy test.

Action Reflection

Physical out‐of‐classroom learning experiences is an
excellent way to increase the level of student en‐
gagement. For example, canoeing is a great way to
teach the value of accurate and clear communica‐
tion. Educational research consistently shows that an
exercise of reflecting on experiences enriches student
learning. In fact, almost every subject in the modern
curriculum suggests using journals to write reflec‐
tive thoughts. Students will gain more from an ex‐
perience with critical and creative reflection activi‐
ties. At BPDS, photography, video, music, and art,
along with traditional written journals are all effec‐
tive ways to enhance learning from an activity or
trip.

Affective Equals Effective

Steven van Matre, a professor of environmental
education and founder of the Institute for Earth

Education, has influenced many educators to be
concerned with the emotional connection with the
environment. He has led educational theorists to
realize that, without interest or ‘affection’ toward a
subject, an ‘effective’ intellectual connection is chal‐
lenging to establish. At BPDS, the first steps of envi‐
ronmental learning are about awareness, apprecia‐
tion, and nurturing a ‘love’ of the outdoors. The
steps toward more intellectual endeavours, like en‐
vironmental literacy and field‐based geographical
and scientific tests and studies, appear to be much
more effective after establishing the passion and in‐
terest in students. Another good example is the
Outers students who make a canoe paddle. In this
way they develop a strong connection to the raw
materials, the process of making it and using it to
propel themselves through 120 km of lakes in Al‐
gonquin Park.

Community Partnerships

If it takes a village to raise a child then presumably
it takes the same village to educate one. Educators
value what they call “authentic” learning contexts,
which usually include a real outcome or conse‐
quence to the broader community. The application
of learning is to the real world around the school.
Small rural schools are, by nature, a community en‐
terprise. BPDS benefits from this reality and uses it
to its full advantage to create real world learning
experiences. Partnerships with the local municipal‐
ity, Parks Canada, service clubs, and environmental
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organizations increase student engagement and
their sense of accomplishment and making a real
difference.

Event‐Based Learning

Everyone loves a party. This clichéd phrase is useful
to educators wishing to increase student motivation
toward their work. Having an event like a competi‐
tion, trip, or conference gives the student the oppor‐
tunity to take independent responsibility for prepar‐
ing for the experience. The heightened ownership
during the process also enhances student learning.
At BPDS, we have enlisted in a number of external
learning competitions, like science fair and Envi‐
rothon, as well as create our own internal events
such as Ideas Fair and the Footprints conference. We
have a full roster of Outers, geography, and science
trips that requires significant teacher lead‐up and
preparation by students.

CONCLUSION

By combining all of the different approaches used in
modern environmental education, we have found a
successful formula for our school. Each formula or
recipe will be different for each school as the context
and ‘ingredients’ will be different. We hope that by
sharing our experience we can inspire and help
other schools to start or develop their own environ‐
mental education programs that enrich student
learning and ultimately contribute to a more sus‐
tainable future.
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Maritime Archives and
Artifact Collection of Fathom Five
Stan McClellan
P.O. Box 145 Tobermory, Ontario N0H 2R0

SUMMARY

Fathom Five was originally established in 1973 as a
provincial park and later transferred to Parks Can‐
ada in 1987 as part of the National Marine Conserva‐
tion Areas program. Since its establishment, Fathom
Five has protected cultural resources significant to
the Great Lakes maritime history. It has also been a
significant site for studies and research, and pro‐
vides access to extensive archives and collections
relating to local maritime heritage.

INTRODUCTION
History of Fathom Five Provincial Park

Figure 1. Diver surveying a shipwreck in
Fathom Five.

In

1971, a research proposal by David Good, Uni‐
versity of Waterloo, recommended the protection of
shipwrecks, a nonrenewable resource, at the tip of
the Bruce Peninsula. The Ontario Ministry of Natu‐
ral Resources agreed and proposed Fathom Five
Provincial Park. They established the first boundary
in September and later in December expanded the
legally defined boundary to approximately the cur‐
rent existing perimeter of Fathom Five National Ma‐
rine Park. It was also at this time the name was
agreed upon, a quote from the Shakespearean play,
“The Tempest” (Act 1, Scene 2).
In 1973, operations started on site with a temporary
office and public information point. A variety of
work continued annually, including: site surveys;
artifact and natural collections; research projects
such as historical studies; diving accident investiga‐
tions; historical and topical photo collections; and,
oral history interviews.

Transfer to the National Park System

Fathom Five Provincial Park was transferred in De‐
cember 1987 as part of the Bruce Peninsula National
Park (BPNP) negotiations. During that time, Parks
Canada was intent in creating a system of national

Figure 2. Multi‐beam mapping of Fathom
Five’s lakebed.

marine parks representative of Canada’s oceans and
Great Lakes. Rather than simply including Fathom
Five within BPNP, it was established as the premier
marine park for Parks Canada. It is now referred to
as the National Marine Conservation Area program
and Fathom Five is only one of two operational sites
in the country. All collections and research docu‐
ments were also transferred from the province with
park.
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Since 1988, studies and research has continued, in‐
cluding: shipwreck surveys; side scan and multi‐
beam mapping; archaeological research; and photo
and video collections.

RESEARCH AND STUDY
OPPORTUNITIES IN FATHOM FIVE
Current Availability

There is a library at both the Visitor Centre and the
Marine Operations Base with over 1,400 citations
and a comprehensive photo collection. The artifact
collection is generally stored within the gallery
proper or in the open storage room. Some additional
materials are in storage. Field sites, including at least
27 shipwrecks, provide materials and structure for
education, archaeological surveying, and site map‐
ping techniques.

Figure 3. Orrie Vail’s net shed located at the
National Parks Visitor Centre.

Potential for Future Studies

Fathom Five provides a unique opportunity for re‐
search and study particularly of the late nineteenth
and early twentieth century maritime heritage. This
could be supported through individual projects or
archaeological field schools. There are an abundant
variety of sites that can be surveyed, researched, and
mapped for training purposes, including under‐
standing of ship construction.
The workshop included a gallery tour of the Na‐
tional Parks Visitor Centre in Tobermory, Ontario.
The tour stopped in the Net Shed and Open Storage
Archive rooms for a discussion of the materials and
information available.

FURTHER READING
Parker, S. and Munawar, M. (eds). 2001. Ecology, cul‐
ture and conservation of a protected area: Fathom Five
National Marine Park, Canada. Backhuys Publishers,
Leiden.
Parks Canada. 1997. Bruce Peninsula National Park
and Fathom Five National Marine Park, Resource
Description and Analysis. Available at:
http://www.castlebluff.com/bffscience/index.html
[Accessed: November 15, 2009].
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Figure 4. Part of the maritime collection exhib‐
iting a range of artifacts found in Fathom Five.

Sources of Knowledge: An Aboriginal Perspective
Anthony Chegahno
Neyaashiinigimiing (Cape Croker), Ontario N0H 2T0
Email: miptoon@hotmail.com

SUMMARY

FURTHER READING

The workshop discusses the teachings of animals
(e.g., ruffed grouse, chickadee); what Nature teaches
us and the strain Nature is experiencing because of
neglect; and, of Aboriginal teachings, such as re‐
spect, honesty, honour, bravery, love, humility, and
pride.

Johnston, B. 1976. Ojibway Heritage: The ceremonies,
rituals, songs, dances, prayers and legends of the
Ojibway. McClelland and Stewart, Toronto, Ontario.

Figure 1. Ojibwa Fishing by William Armstrong (Photo Credit: www.canadianheritage.ca ID #10037,
National Archives of Canada C‐114501).
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Ecosystems of the Northern Bruce Peninsula
Jarmo Jalava
Paisley, Ontario N0G 2N0
Email: jjalava@yahoo.com

SUMMARY

The northern Bruce Peninsula sustains some of the
most intact ecosystems in southern Ontario. Along
Georgian Bay, the rugged cliffs of the Niagara Es‐
carpment dominate the area. Behind the cliffs a
dolostone plain dips gently southwestward to the
bedrock and sandy shores of Lake Huron. These
geological formations have resulted in a unique and
diverse assemblage of ecological communities, rang‐
ing from the Niagara Escarpment cliffs and talus
slopes to cobble, boulder and bedrock shorelines, to
bedrock and deeper‐soiled forests. Nested within
the forest matrix are near‐pristine lakes, rivers and
streams, calcareous fens, bogs, and a variety of glob‐
ally rare alvar communities. The area occurs imme‐
diately north of the 45th parallel, the exact midpoint
between North Pole and the Equator; its ecological
systems and associated biota reflect both the north‐
ern and southern influences, including both boreal
woodlands and more southern deciduous forests. Its
mid‐continental geographic location also results in
western cordilleran and prairie affinities.
This combination of geographic location, topog‐
raphic diversity, lake‐moderated climate, extensive
forest cover and relatively low levels of human im‐
pact result in one the highest concentrations of glob‐
ally, nationally, and provincially rare species in all of
Canada. The areaʹs significance has been recognized
by the United Nations Educational, Scientific and
Cultural Organization (UNESCO) as part of the Ni‐
agara Escarpment World Biosphere Reserve. The
immense beauty of the natural landscapes of the
northern Bruce Peninsula make it a very popular
destination for outdoor recreation and cottage de‐
velopment. Fortunately, much of the area is under
the long‐term protection by Bruce Peninsula Na‐
tional Park, Fathom Five National Marine Park, First
Nations, as well as provincial and private nature
reserves, and protective land use designations.
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Figure 1. Forest cover of southern Ontario
(Wildlands League, 2005).

Figure 2. Cross‐section of the Bruce Peninsula
geology illustrating its sloping topography.

Figure 3. Examples of ecosystems found on the Bruce Peninsula, including (left to right): stream, bed‐
rock, jack pine alvar, coastal alvar, sand, and lake and fen.

FURTHER READING
Varga S., Jalava, J.V., Larson, B. and Lemieux, C.
1992. Biological Inventory and Evaluation of the Ni‐
agara Section Escarpment Area of Natural and Sci‐
entific Interest. Ontario Ministry of Natural Re‐
sources, Southern Region, Aurora, Ontario. OFER
9202. v + 100 pp. + maps.

Riley, J.L., M.J. McMurty, P.J. Sorrill, T.D. Sorrill,
and J. Henson. 2003. Big Picture 2002: Identifying
key natural areas and linkages in southern Ontario.
Natural Heritage Information Centre, Ontario Minis‐
try of Natural Resources, Peterborough, and Nature
Conservancy of Canada, Toronto, Ontario.
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Geographic Information Systems (GIS) for
Managing Knowledge in a Protected Areas Framework
Jeff Truscott
Fathom Five National Marine Park and Bruce Peninsula National Park
P.O. Box 189 Tobermory, Ontario N0H 2R0
Email: Jeff.Truscott@pc.gc.ca

SUMMARY

The age of digital information has changed the way
that societies create, explore, and share knowledge.
Technological innovations, in terms of software and
hardware networks, have evolved business and op‐
erational models where knowledge is now the most
valuable social asset. The ʹknowledge economyʹ re‐
quires persistent consumption and generation of
knowledge through innovation. Geographic Infor‐
mation Systems (GIS) are tools that can facilitate the
organization, exploration, and distribution of infor‐
mation in innovative ways, promoting the genera‐
tion of new knowledge. This paper discusses an
overview of GIS tools, in relation to knowledge
management, framed in the context of protected ar‐
eas management.

INTRODUCTION

A knowledge society is a recognized relationship of
people with common interests, who try to apply col‐
lective knowledge and understanding to related is‐
sues, and, in the process, create and add to current
understanding. A knowledge society develops, dis‐
tributes, and applies knowledge with the aim of
generating community wellness and social capital.
In a knowledge society, knowledge becomes a driv‐
ing force of creativity. Knowledge societies can be
multi‐scaled, for example, groups of individuals,
communities, and countries (Wikipedia, 2009).
Historically knowledge societies and knowledge
transfer existed at varying scales, but transfer of
knowledge was often constrained by geography and
the limitations of communication technologies. With
current technologies, such as computers, software,
networks, and internet (e.g., cyberinfrastructure),
knowledge societies are no longer limited by the
physical realities of geography. Cyberinfrastructure
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increases our abilities to develop, analyze, distrib‐
ute, and archive knowledge, promoting community‐
wellness and social capital. Being one of the most
important components of a successful society, the
generation and application of knowledge has be‐
come the focus of social and economic systems
(Wikipedia, 2009).
A key concept of a knowledge economy is “to use
new knowledge to run things more effectively
and/or to create still newer knowledge and exploit
it” (Longley et al., 2005). It follows that continuous
production and consumption of knowledge (e.g., the
successful exploitation of new ideas) is vital for the
success of an economy and society.
Knowledge management consists of a variety of
methods and systems operationalized by an organi‐
zation to recognize, generate, symbolize, distribute,
and promote acceptance of new concepts and un‐
derstanding. Knowledge management describes a
‘business model’ that deals with all aspects of
knowledge within the context of an organization,
including knowledge creation, codification, sharing,
and how these activities promote learning and inno‐
vation (Jennex, 2008). This speaks to the way infor‐
mation is consumed and flows within an organiza‐
tion, and how it is built into the operating proce‐
dures and decision‐making processes.
Key components of knowledge management, as
identified by Ruggles et al. (1999), include:
C
C
C
C
C

Generating new knowledge;
Accessing valuable knowledge from outside
sources;
Using accessible knowledge in decision‐making;
Embedding knowledge in processes, products,
and/or services;
Representing knowledge in documents, data‐
bases, and software;

C
C

Facilitating knowledge growth through culture
and incentives; and,
Transferring existing knowledge into other parts
of the organization.

RELATIONSHIP TO PROTECTED
AREAS MANAGEMENT

As ‘protected areas’ stewards we are land and wa‐
ter management organizations, dedicated to admin‐
istering the sustainable promotion and use of special
places (e.g. national parks, nature reserves). These
special places are protected because of their intrinsic
value, their uniqueness, and social and biological
significance. Therefore, our understanding of these
places should be based on knowledge gained
through our inventories, research and studies, and
traditional local understanding. As a result we are
generators and holders of vast, significant bodies of
unique knowledge.
As land and water managers, we operate in an ‘inte‐
grated management’ framework over complex land‐
scapes and waterscapes of ownerships and interests.
Working together effectively means being able to
share and integrate knowledge with, and from,
partner organizations and other administrative or‐
ganizations. Collaborative decision making in a
complex environment requires current knowledge to
be effective.
We also operate within an ecosystem‐based man‐
agement framework that requires new knowledge to
improve our thinking and actions as part of the
process.
Maintaining relevance to Canadians is paramount.
The demographics of the Canadian public are
changing. In order for Parks Canada to maintain
relevance to the changing landscape of Canadians
we need to be informed of their interests and prefer‐
ences, and be able to provide a service level that en‐
gages people in meaningful ways and shares with
them the knowledge that we have of these special
places. We need to be able to convey to Canadians
why the special places are important and why they
are relevant.
We are publicly funded servants. As publicly
funded servants we are in the employ of the taxpay‐
ing public. The information and knowledge that is
generated through our activities should be available

to the taxpaying public through efficient, transpar‐
ent processes. Actively transferring and distributing
existing knowledge will promote the use of this in‐
formation in the generation of further knowledge
and foster understanding.
Finally, we need to use an appropriate set of tools.
Using the correct tools will allow us to effectively
organize, access, and promote interoperability and
sharing of our knowledge bases, so we can be lead‐
ers and effectively deliver on our commitments.

GEOGRAPHIC INFORMATION
SYSTEM (GIS)

A Geographic Information System (GIS) is an inte‐
grated collection of computer software and data
used to view and manage information about geo‐
graphic places, analyze spatial relationships, and
model spatial processes. A GIS provides a frame‐
work for gathering and organizing spatial and non‐
spatial data and related information so that it can be
organized, displayed, analyzed, and distributed
(Longley et al., 2005).
A GIS is a computer‐based tool designed to facilitate
the comprehension of geographic relationships and
promote informed decision making. Typically, GIS
information is viewed through the interface of a
‘map.’ Geographic data is structured such that a per‐
son can query, select, and model data represented
on a map, providing insight towards relationships
between spatial features that may not be self‐
evident. A GIS is able to process geographic data
from a variety of sources and integrate it, in a
graphical way, into a map interface. GIS maps are
digital, interactive, and dynamic. GIS users can scan
a GIS map in any direction, zoom in or out, and
change the appearance and symbology of the infor‐
mation by adding or removing data, or re‐codifying
it using related information.
Key components and concepts of a Geographic In‐
formation System include:
C
C
C
C
C
C

Hardware and software;
Data and data types: vector, raster, tabular;
Coordinate systems;
Layering;
Data intelligence; and,
Views: map (graphic view), tabular (attribute
view), models (geoprocessing view).
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DYNAMIC
MAP DATA
MODELING
PROCESS
Integrated Data Sets
Other Bio‐
Water Column
Physical/Chemical
Video: ROV, Tow
Grab Samples
Backscatter
Bathymetry

RELATIONAL DATABASE
‐ ATTRIBUTES

Statistical Analyses

Lakebed Ecosystem
Classification

Species Habitat
Models

Figure 1. Diagram of a GIS for the Fathom Five Underwater Mapping Project illustrating how a GIS map is a
dynamic construction of ‘layers’ of different data types.
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A GIS system can be considered in terms of its
hardware and software architecture, which defines
the manner in which information is stored, queried,
displayed, and distributed to a user‐base. In the con‐
text of the Parks Canada Agency there are three tiers
of GIS architecture that function to serve geospatial
information to the user‐base, as outlined below.

FACILITATING THE FLOW OF
INFORMATION AND KNOWLEDGE

In Geographic Information Systems and Science, Long‐
ley et al. (2005) list the following ways in which a
GIS leverages the power of spatial information sys‐
tems in the generation of new knowledge:
C

A GIS can provide factual information about
the location of resources, human or natural, by
computing derived facts (e.g., density of deer
tracks in deer yard, total area occupied by a
particular forest type, what has changed since
last year). These kinds of ‘change detection’
techniques are ‘facilitation processes’ for pro‐
duction of new information.

C

A GIS can select, compress, and visualize in‐
formation to facilitate decision‐making (in‐
formation filtration).

C

Searching for regularity and possible causal‐
ity: looking for patterns and correlates of geo‐
graphic distributions.

C

Creation of added value by linkage and inte‐
gration of information from different sources.

C

Predicting future events that are geographi‐
cally distributed (evidence and knowledge‐
based operations).

Desktop GIS

Users

have associated GIS analysis or viewing
software tools installed on their desktops, depend‐
ing on their business needs. Databases are stored on
a networked ‘server’ that provides a ‘direct’ connec‐
tion to datasets over the network infrastructure. A
variety of discovery tools are available to assist em‐
ployees in finding the information they need to con‐
duct their business processes.

Enterprise GIS

An

enterprise geodatabase model can align and
feed a wide variety of business applications. In
Parks Canada these range from Asset Management,
Cadastral and Land Ownership, Occurrence Track‐
ing, Ecological Integrity Monitoring Programs, and
associated sub‐systems.
The Parks Canada enterprise model consists of a
‘distributed database’ architecture. Local sites (e.g.,
national parks) have unique knowledge stores that
are maintained at the site‐level and ‘replicated’ or
‘synchronized’ to a national database that feeds na‐
tional systems. Local sites act as ‘data stewards,’
maintaining original datasets, incorporating changes
and modifications, and ensuring that national appli‐
cations use the same, current, and consistent infor‐
mation.

Web‐Enabled Enterprise GIS

Web‐enabled enterprise GIS extends the functional‐
ity of an enterprise system by providing public ac‐
cess to corporate information systems through web‐
based mapping applications. Provision of mapping
services allows the public to create their own experi‐
ence of the system of national parks, national marine
conservations areas, and national historic sites by
exploring corporate information bases remotely.

GIS AND KNOWLEDGE
MANAGEMENT IN PARKS CANADA

The Parks Canada Operating Guidelines and Pro‐
cedures (Parks Canada, 1994) states that:
“Parks Canada requires applied and basic research and
monitoring activities to make responsible decisions in its
management, planning and operating practices, as well as
to broaden scientific understanding. Management deci‐
sions are based on the best available knowledge, supported
by a wide range of research, including a commitment to
integrated scientific monitoring.”
Section 3.2.6 of ‘Part II – Activity Policies: National
Parks Policy’ continues:
“…an integrated data base will be developed and kept up
to date for each national park to provide, along with re‐
search and environmental monitoring, the baseline infor‐
mation required to protect and maintain park ecosystems
and contribute to State of the Parks reporting to Parlia‐
ment. In defining information needs, the spatial and tem‐
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poral dimensions of park ecosystems and ecosystem proc‐
esses will be a primary consideration. Therefore, data re‐
quirements will regularly extend beyond park bounda‐
ries.”
In addition, Management Bulletin 2.4.9 (Parks Can‐
ada, 2001) states that: “Ecological data management
is relevant to all national parks, national marine con‐
servation areas, and national historic sites that con‐
tain natural ecosystem features.”
The directive “provide(s) guidance to strengthen the
systematic collection, access, storage, retrieval and appli‐
cation of data, information and knowledge. Geomatics will
provide a conceptual framework to ecological data man‐
agement and both database management systems and
information systems serve as significant tools in ecologi‐
cal mapping, monitoring and modeling projects. Ecosys‐
tem management is an iterative flow process where eco‐
logical mapping, monitoring and modeling contribute to
maintaining the ecology integrity of national protected
heritage areas.”
At Bruce Peninsula National Park (BPNP) and
Fathom Five National Marine Park (FFNMP) the GIS
underpins the planning and management frame‐
works that guide park decision‐making. The BPNP
Management Plan (Parks Canada, 1998) states that:
“information will be encoded into the GIS used in the
Park. New data should be collected in a way that is com‐
patible with the GIS currently in use. A GIS and resource
database capability will be maintained by the Park.”
The current GIS is used throughout most functions
of park management for a variety of purposes, in‐
cluding: to aid in the collection, analysis, presenta‐
tion, and storage of research and monitoring data; to
aid in the location and condition monitoring of
physical assets and resources; to serve as a tool in
support of Visitor Services and Public Safety re‐
sponse; and, to serve as a conduit for data exchange
with partner organizations.

CONCLUSION

Geographic Information Systems (GIS) are tools
that can facilitate the organization, exploration, and
distribution of information in innovative ways,
promoting the generation of new knowledge. The
Parks Canada Agency has committed to ensuring
management decisions are based on the best avail‐
able knowledge, supported by a wide range of re‐
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search, including a commitment to integrated scien‐
tific monitoring.
The continued use and evolution of GIS in protected
areas management will help to ensure that Parks
Canada provides a service level that engages people
in meaningful ways and shares with them the
knowledge that we have of these special places. Us‐
ing the correct tools (e.g., GIS) will allow us to effec‐
tively organize, access, and promote interoperability
and sharing of our knowledge bases, so we can be
leaders, and effectively deliver on our commitments.
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Oral History Project
Holly M. Dunham
The Friends of Bruce District Parks Association
P.O. Box 66 Tobermory, Ontario N0H 2R0
Email: holly@castlebluff.com

SUMMARY

Oral history is the collection and study of historical
information based on formal and informal conversa‐
tions with people having personal knowledge of
past events. The Oral History Project examines the
history of Tobermory by collecting historical infor‐
mation through interviews with local residents and
also includes the development of an historic photo
collection. This project preserves memories of To‐
bermory’s rich cultural heritage and helps us under‐
stand life in the past.

INTRODUCTION

Oral history is the collection and study of historical
information through interviews with people having
personal knowledge of past events. This includes the
recording, preservation, and interpretation of his‐
torical information based on the personal experi‐
ences, memories, and opinions of the speaker. 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.
The Oral History Project focuses on the history of
Tobermory. Interviews were conducted with a wide
range of local residents to capture knowledge about
historic people, events, and the way of life in this
area. Recollections and memories recorded in the
Oral History Project were based on: eye witness ac‐
counts; folklore; myths; songs and poems; and, sto‐
ries.

IMPORTANCE OF ORAL HISTORY

Most people throughout history have learned about
the past through spoken word. If we do not collect
and preserve memories of the past, those stories will
disappear forever. Oral history also helps us to un‐
derstand the everyday experiences of life in the past

– what it was like to live in a particular time or as a
member of a particular group within a society. Fi‐
nally, compiling oral histories provides a sense of
accomplishment – catching and holding on to some‐
thing valuable and to preserve a piece of history.
It is important to remember that oral histories can‐
not replace the analysis of traditional historical ma‐
terials, but can reveal the role of individuals in shap‐
ing the past and the future.

METHODS

Recording and transcribing oral histories is a very
long and detailed process. For the Tobermory pro‐
ject, we began with a list of people in the community
who we felt had stories to tell about early days in
Tobermory. This list continues to this day. Next we
made a list of which areas we felt were important,
such as commercial fishing, logging, farming, fam‐
ily, and social time.
In the beginning we knew we had already missed so
much, so first on the list of questions was memories
about parents and grandparents ‐ who they were,
what they were like, where they lived, what they did
for a living, etc. Almost every person interviewed
wondered why they were asked to participate. They
all felt that they had nothing to say and no stories to
tell, or that nothing important happened in their
lives; that they were just ordinary people. It was
very important to reassure them and to make sure
they understood that the stories we were looking for
were the stories of ordinary life, work, and family.
The recording equipment always caused concern.
Many people were worried that their spoken word
could be used against them, that the recording
would become common knowledge, or that they
might say something that would offend their
neighbour. We assured them at the start of the inter‐
view that this was not the case and we found, for the
most part, that once the conversation started, the
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recording equipment was forgotten.
There is a lot of information available on how to
conduct oral history interviews, so we began there.
For the first few interviews we selected people who
we knew loved to tell stories and would not be in‐
timidated by the tape recorder or the note taking.
We practiced our technique on these first few. The
most important things we learned in conducting
these interviews were to: (1) ensure good recording
equipment that is working properly and keep sev‐
eral blank tapes; (2) have a pen and paper to make
notes; and, (3) turn the tape over properly to avoid
recording over.
Transcribing the tapes was the most difficult part of
the project and was accurately described in a book
about oral histories as “a long and detailed process.”

WHAT WE HAVE LEARNED
•

The fishermen, the farmers, the loggers, etc. that
were interviewed gave great descriptions of
how it was done, what equipment was used,
and how things have changed over the years.

•

The Great Depression did not happen in Tober‐
mory, according to most of the subjects – things
didn’t get worse here because they couldn’t; no
one had anything anyway so the Depression
didn’t make any difference.

•

Social time with family and friends was very
important. Story telling, music, and dancing
were very popular and entire families would go
to an event. When children got tired they would
lie down, probably under a chair and wrapped
in someone’s coat, and they would just go to
sleep. Almost everyone mentioned these events
and most expressed regret that those days were
gone.

•

Many of the people interviewed remembered
their childhood as happy, with a strict but fair
father, a loving, kind mother, siblings as play‐
mates and best friends, and the comfort of being
surrounded by the love of large extended fami‐
lies.

•

Harbour and country folk shopped at either
Golden’s or Belrose’s stores, usually sticking to
one or the other. The stores were open late on
Saturday night, everyone came to town for the
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weekly shopping, and there was often a party or
dance taking place somewhere. Mr. Golden and
Mr. Belrose would take trade, such as fish, fire‐
wood, eggs, and produce in exchange for
needed groceries. Both the Goldens and the Bel‐
roses acted as local bankers.
•

Everyone remembered the hard times and the
hard work just to survive in Tobermory. Some
expressed opinions that people today could
never have survived, while others said that peo‐
ple don’t change that much – they do what they
have to do to survive and support their families.
Times change but people don’t.

NEXT STEPS

There is no doubt that this project should be ongo‐
ing. Interviews have not been done for several years
and there are still interviews that need to be tran‐
scribed. With new computer software that part of
the project will hopefully not be as difficult or time
consuming. Furthermore, the project needs volun‐
teers, as do most projects!

SOME STORIES FROM THE ORAL HIS‐
TORY COLLECTION
Sinking of the Queen. “After the tug Queen (owned
by Tom’s Grandfather and Uncles) was sold, the
new owners hit a shoal and broke one of the blades
off the four blade propeller. They brought the
Queen back to Tobermory, packed dynamite around
another blade of the propeller, hoping to blow it off
and then have a two blade propeller left ‐ I don’t
know if it blew the blade off or not but it sunk her ‐
settled right to the bottom of the harbour ‐ you’d of
thought grown men would have known better.” –
Tom Hopkins
Life at Big Tub Light. “In 1926 my dad got the Big
Tub Light. My mother looked after it 90% of the time
‘cause my dad was fishing. To get to school my
mother’d row us across Big Tub to the area near the
signal pole ‐ we’d walk from there. If it was blowing
too hard we’d walk the shore around Big Tub ‐ there
was no road in those days.” – Tom Hopkins
Wedding Day. “We got married in Ferndale, it was
a horrible day, we came back to my parents home
for a wedding dinner but we were late so they ate
without us. The next morning we got up and went

straight to Horse Island ‐ that’s where we had our
honeymoon.” – Christine Desjardin
The 12th of July. “The ballgame wasn’t much fun but
the fight was! The men were all bunched in the
middle and the women would go in and grab some‐
body and haul them back out. Then they all got to‐
gether and had a dance after that.” – Bill Spears
Close Call. “This particular set of nets took us into
the steamboat path past the Cove island Light, down
towards Flowerpot Island. On this day it was foggy!
We could hear this steamboat coming by Cove Is‐
land Light honking, blowing its three fog whistles.
We were aware that we were probably pretty close
so my father asked me to keep a damn close eye for
that thing… anyhow I see this big white bar of foam‐
ing water ‐ it was so close that I had to cut the nets.
Then we all ran forward because we had the feeling
that that would be the biggest part of the boat left.
My father grabbed the steering wheel and turned it
toward this bar of white water. The bow of the
steamboat caught us broadside and just set us gently
off to the side. We could see the rivets on the side of
the steamboat it was that close. They never knew we
were there!” – Albert Smith
Food. “You could go out and get your wood, if you
were hungry you went out and got a deer. Its really
pretty hard to starve a person around here.” – Ivor
MacLeod
Juke Box. “The little eating area in the back of
Craigie’s Restaurant, Ab Craigie had a Wurlitzer
juke box and there was a dance floor and we would
gather there. As long as we had nickels for the juke
box, many an evening we spent in there.”
Sunday Picnics. “The big thing on Sundays was to
go to the beach or shore somewhere and have a
shore dinner. Dad was fishing at the time, so he
used to get the fish and we’d take our stuff and go
down to Warner Bay, build a fire. We’d go swim‐
ming and have boiled fish and potatoes and have it
on the rocks down there.” – Gloria Hopkins Smith
Broomball. “We played broomball on the harbour
ice and I never had so much fun in my life as I did
that winter. Jimmy and Blaine were the referees and
I got a penalty and they hollered and said my pen‐
alty was over and I said, “Not yet, I’m not rested
enough” – Marion Hopkins

Music. “Our family was a musical family and as
long as I can remember there was always a piano.
My two brothers Bill and Lloyd whenever they had
extra money saved up would always try to buy an
instrument, a banjo or something. I learned to cord
on the piano when I was very young and my sisters
all played the piano. Lots of singing, Tobermory was
a singing community. At the drop of a hat there
would be a sing‐a‐long.”
Great Grandpa. “I remember him, Michael Belrose, I
was scared of him, he was about six foot four I guess
and he was real dark and he talked a little bit Eng‐
lish and then a little bit French and I thought he was
crazy. As soon as he’d come in, I’d get out!” – King
Belrose
Weir Grieve. “He was an interesting man from Scot‐
land and I believe he was a lawyer and a writer and
came from a well to do family but why, and I never
heard any explanation of why, he left Scotland to
settle in a little out‐of‐the‐way place like Tobermory
but he did and he entered right into everything and
was great. He was a Sunday school teacher and
would open up his home for the young people. We
used to go there Sunday nights and listen to spooky
radio programs. He would go to Jimmy Rae’s to get
a hair cut and we kids would like to watch because
he wanted Jimmy to singe his hair, apparently this
was to keep it from growing. Jimmy would burn it
with a candle, we kids liked to watch this ‐ you
could smell the hair burning away. The old thing
about Scottish people being thrifty and maybe that
was part of it.” – Everett Smith

PHOTO COLLECTIONS

Another way to gather Oral History is through old
photos. Because of the importance of photos to Oral
History a few have been included here. These pho‐
tos were gathered from the Old Photo Collection, a
joint project with the Friends of Bruce District Parks
and the Tobermory Chamber of Commerce, and are
available for viewing at the Parks Canada Visitor
Centre.
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Figure 4. Mending the nets.

Figure 1. Threshing bee, early 1900’s.

Figure 2. The Mill in Little Tub Harbour.

Figure 5. Repairs to the large flowerpot on
Flowerpot Island.

Figure 3. The Matheson House.

Figure 6. The David Marwick.
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Lessons for the Future:
Experience from the Georgian Bay Littoral Biosphere Reserve
and a Vision for a Community‐Based Research Institute
Rebecca M. Pollock
Georgian Bay Littoral Biosphere Reserve
52 Cascade Street, Parry Sound, Ontario P2A 1K1
Email: rpollock@gbbr.ca Website: www.gbbr.ca

SUMMARY

Since the early 1970s, the biosphere reserve model
developed by the United Nations Educational, Sci‐
entific, and Cultural Organization (UNESCO) has
provided a set of high ideals for regional sustainable
development. Biosphere reserves are geographic
areas that contain globally unique ecosystems and
are designated by UNESCO because of the ex‐
pressed desire of local communities to work toward
sustainability. Each biosphere reserve is intended to
fulfill three integrated functions: (1) conservation of
biodiversity, (2) sustainable economic and human
development, and (3) logistic support or capacity
building for research, monitoring, education and
training. As of 2009, there are 531 world biosphere
reserves in 105 countries, with 15 in Canada. They
are considered to be “living laboratories” for ex‐
periments in sustainable development. This presen‐
tation will review the biosphere reserve model,
highlight some of the activities in the other bio‐
sphere reserves in Ontario, and then give a case
study from eastern Georgian Bay. It will end with a
vision for a community‐based research institute to
facilitate knowledge exchange and to develop crea‐
tive solutions for sustainability.

INTRODUCTION

Tonight I would like to share three stories with you.
The first is the story of UNESCO World Biosphere
Reserves – what they are, how they work, and what
they do. I’ll draw on examples from Ontario, where
possible, so we can share experiences from regions
near the Bruce. The second story is one about my
biosphere reserve, the Georgian Bay Littoral – how it
came to be designated, how our organization works,
and some of our major activities. I’ll show some

slides to music to try and lure you to our side of
Georgian Bay. And the third story is a vision for the
future. My dream is to set up a community‐based
research centre to support international and Cana‐
dian researchers, engage youth, First Nations and
community groups, and to do what this forum is
about: share knowledge for future sustainability.

UNESCO WORLD BIOSPHERE
RESERVES

Once upon a time in 1970, before sustainable devel‐
opment was even invented, UNESCO (United Na‐
tions Educational, Scientific and Cultural Organiza‐
tion) launched its Man and the Biosphere (MAB)
program with the goal of creating a coordinated
world network of new protected areas, called “Bio‐
sphere Reserves.” They would be excellent sites for
research and monitoring ecosystem change, and
they would also involve local people in conservation
– as part of their livelihoods.
There are currently 531 biosphere reserves in 105
countries, and we have 15 biosphere reserves in
Canada from Clayoquot Sound to the Bay of Fundy
(Figure 1).
Biosphere reserves have three zones that follow the
principles of conservation biology: a core, a buffer,
and an outer transition zone (Figure 2). Although
these are concentric zones in theory, we all live in
complex landscape mosaics. The zonation of bio‐
sphere reserves can be flexible and adapt to each
local context, using existing core areas (such as
provincial or national parks) for long‐term monitor‐
ing and research, and surrounding buffer areas for
low‐impact activities. Rather than putting a fence
around nature and keeping people out, as in the old
model of protected areas, biosphere reserves recog‐
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Figure 1. Biosphere reserves of Canada (Parks Canada, 2007).
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nize that people are key to stewardship and that
human communities are woven into a “working
landscape” – farming, fishing, logging – and that
these activities need to be managed so they do not
compromise core ecosystem services, upon which
our human economies depend (Millennium Ecosys‐
tem Assessment, 2005).
In 1995, an international Conference on Biosphere
Reserves was held in Seville, Spain to take stock of
the model and confirm the various ways that bio‐
sphere reserves both conserve biodiversity and offer
examples of sustainable development. The catch
phrase became: “people and nature living in bal‐
ance” (UNESCO, 1996).

Figure 2. Zonation of UNESCO biosphere re‐
serves (UNESCO, 2008).

In formal terms, biosphere reserves “encourage people
to use cooperative strategies to sustain local economies
and resource use while conserving biodiversity”
(UNESCO, 2008). They become living models for
adapting to environmental, social, and economic
change. For that reason, world biosphere reserves
are considered to be “living laboratories” and
“learning platforms” for sustainable development.
When communities in a landscape receive UNESCO
designation, it places unprecedented international
attention on those regions to pursue bioregional so‐
lutions for both conservation and sustainable devel‐
opment (Pollock, 2009). They remain under sover‐
eign jurisdiction and have no direct regulatory pow‐
ers, but operate through community efforts, partner‐
ships, and education. Biosphere reserves give people
the opportunity to design sustainable development
initiatives for their special place and then to share
what they learn with others around the world.
However, first and foremost, biosphere reserves are
globally significant ecosystems designated by
UNESCO. Like the unique World Heritage Sites of
Quebec City or Lunenburg (Nova Scotia), World
Biosphere Reserves designate unique ecosystems
and landscapes based on a community commitment
to sustainability.
For this reason, biosphere reserves often reflect a
strong sense of place. They are landscapes that are
both beautiful and ecologically functional. In On‐
tario, for example, our biosphere reserves could be
considered iconic landscapes (Francis et al., 2004) –
the sand dunes of Long Point stretching into Lake
Erie, the historic Thousand Islands and Frontenac

Figure 3. The three functions of UNESCO bio‐
sphere reserves (UNESCO, 2008).

Arch where Lake Ontario meets the St. Lawrence,
the magnificent Niagara Escarpment stretching
down to the falls like a dinosaur’s spine, and the
30,000 wind‐swept islands of eastern Georgian Bay
that have been captured so well by the Group of
Seven. People in these places want them protected
for future generations and biosphere reserves pro‐
vide the perfect framework for that… but as we will
see, it is a tall order.
Biosphere reserves are intended to be demonstration
sites for people and nature living in balance. “They
are designed to meet one of the most challenging
issues that we are facing today: How can we con‐
serve the diversity of plants, animals, and micro‐
organisms which make up our living ‘biosphere’
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and maintain healthy natural systems while, at the
same time, meet the material needs and aspirations
of an increasing number of people? How can we
reconcile conservation of natural resources with
their sustainable use? Biosphere reserves thus pro‐
vide a tool for reconciling and integrating the con‐
flicting interests and pressures that characterize
land‐use planning today” (FABR, 2008).
Biosphere reserves do not always succeed in resolv‐
ing those tensions, but they start a conversation
about the kind of future we want and what kind of
choices and trade‐offs we have to make to get there
(Gibson et al., 2005).
I am excited about biosphere reserves because I have
studied the theory of sustainable development and I
have finally found – what I think – is one of the most
powerful models for community‐based sustainabil‐
ity that is out there.
(1) They are models of integration.
(2) They are models for co‐operation and col‐
laboration.
(3) And they build strong networks – linking
people, resources and knowledge.

Models of Integration

Each

biosphere reserve is intended to fulfill three
basic functions (Figure 3) which are complementary
and mutually reinforcing: (1) a conservation func‐
tion: to contribute to the conservation of landscapes,
ecosystems, species, and genetic variation; (2) a de‐
velopment function: to foster economic and human
development which is socio‐culturally and ecologi‐
cally sustainable; and, (3) a logistic function: to pro‐
vide support for research, monitoring, education,
and information exchange related to local, national,
and global issues of conservation and development.
The logistic function builds capacity for the other
two – conservation and development – and supports
knowledge exchange among the World Network of
Biosphere Reserves. In practical terms then, bio‐
sphere reserves support stewardship, livelihoods,
and learning (Biosphere Sustainability Project, Uni‐
versity of Waterloo, 2007).

Models of Collaboration

Collaboration increases the number of “layers” and
“players” involved in planning for regional sustain‐

62

SOURCES OF KNOWLEDGE FORUM

ability. In other words, it draws on community
groups and organizations from “civil society” – on
business and industry from the “private sector” –
and from various levels of government jurisdiction,
from local to global. Those are the different stake‐
holders or “players” around the table, trying to inte‐
grate the different scales or “layers.”
The biosphere reserve model works in complex
landscapes where multiple jurisdictions overlap. It
provides a framework for involving multiple per‐
spectives in governance and decision‐making. As we
have learned in our biosphere reserve, collaboration
tends to lead to common goals, it builds mutual re‐
spect, trust, and other forms of social capital that
lead, in turn, to the creation of social networks and
knowledge exchange. This type of place‐based gov‐
ernance emerges over time and is guided by local
stakeholders (Pollock, 2004).

Models of Networking

Networks are the new way we do business. To be
effective network managers, biosphere reserves
must play a facilitative role; they must seek to build
the capacity of their partner organizations as their
main objective (Klijn et al., 1995). My research
learned that biosphere reserve can become “a con‐
duit of sorts, for discussions between governments,
and between government and non‐government or‐
ganizations, because of the power of the designation
as a biosphere reserve, and because there is no juris‐
diction implicit in biosphere reserves” (FABR, 2007:
123). Biosphere reserves must respect existing juris‐
dictions and powers. They are often viewed as a
credible and neutral organization that can effectively
broker new networks and partnerships.
Frontenac Arch Biosphere Reserve in the Thousand
Islands, for example, has acted as an umbrella or‐
ganization to facilitate partnerships and collabora‐
tion between many of the government and non‐
government entities in the Thousand Islands region.
They are known as a “Network of Networks.” The
role of the biosphere reserve is to help fill in the
‘cracks’ between partner programs, where there may
be a gap not filled by any one partner. The biosphere
reserve’s main role is to coordinate and assist its
partners to work together to increase the efficiencies
and effectiveness of sustainable development activi‐
ties.

THE GEORGIAN BAY LITTORAL
BIOSPHERE RESERVE

Once upon a time in 1998, the president of the large
cottagers’ association in eastern Georgian Bay at‐
tended a conference on the Great Lakes and learned
about the concept of biosphere reserves. The model
struck him as a way to bring cottagers, boaters, local
people, and First Nations together – formerly con‐
sidered “warring factions.” Despite their differences,
each one of those groups shared a common love of
the Bay and a hope for its future. After seven years
of consultations, deputations, finding community
champions, and getting political buy‐in, the Geor‐
gian Bay Littoral Biosphere Reserve submitted its
200‐page nomination document to UNESCO in Paris
and was designated Canada’s 13th biosphere reserve
in October 2004.

It all starts with a shared sense of place. And a love
of the eternal elements of water, rock, wind and
pine: a landscape that has been captured so well by
the Group of Seven. The 30,000 Islands of eastern
Georgian Bay are considered to make up the largest
freshwater archipelago in the world. Over 100 dif‐
ferent types of habitat have been identified which
support a large number of species, including 170
species of breeding birds, 44 species of mammals,
and 34 species of reptiles and amphibians, many of
which are at risk. It is believed that the only repro‐
ducing native population of lake trout survives in
Parry Sound, besides ones in Lake Superior. The
Georgian Bay Littoral Biosphere Reserve encom‐
passes 347,000 ha of shoreline ecosystem from Port
Severn to the French River (Figure 4). As noted, bio‐
sphere reserves contain three types of areas to sup‐
port various degrees of human activity. The core

Figure 4. Map of core‐buffer areas in the Georgian Bay Littoral Biosphere Reserve (OMNR, 2007).
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areas of any biosphere reserve must be legally pro‐
tected, and here they are a combination of existing
provincial parks and Crown Land nature reserves
(e.g., Limestone Islands), and Georgian Bay Islands
National Park. This is where long‐term research and
ecosystem monitoring studies can occur and human
impacts are well‐managed.
Surrounding the core areas are various buffers areas
that support a mix of conservation and recreation
and are mainly designated Crown Land Conserva‐
tion Reserves. These sites are protected under the
Provincial Parks Act and combine natural heritage
protection with a variety of traditional recreational
uses, such as boating, fishing, hiking, or hunting.
Given the high number of Conservation Reserves in
eastern Georgian Bay and the low‐impact activities
they support, the buffer areas in our biosphere re‐
serve provide a level of protection akin to core areas.
Together the core‐buffer land base constitutes 44%
of the entire biosphere reserve, a level of protection
that is unmatched by other biosphere reserves in
Canada (with the exception of Manicouagan‐
Uapishka in northern Quebec). In fact, the Nomina‐
tion Document to UNESCO noted “The ecological
values in the biosphere reserve are buffered by ex‐
tensive unused and inaccessible lands inland from
the Georgian Bay shore. Through the addition of
private lands acquired by the Land Trust, the buffer
function will likely be enlarged in the future.”
Beyond the mosaic of core‐buffer areas lie the transi‐
tion areas or “zones of cooperation.” This larger
landscape recognizes human settlement areas, re‐
source use, and the need to encourage sustainable
economic development in all seven municipalities
and six First Nations reserves that fall within the
biosphere reserve. The challenge is to recognize the
biosphere reserve as a place where people and na‐
ture live in balance, and where biodiversity is not
degraded by human activities. Sustainable devel‐
opment is the focus here, with community devel‐
opment initiatives designed to support viable econo‐
mies.

Organization and Governance

Each biosphere

reserve in Canada is unique. Each
one has its own local governance arrangements that
contribute to the three functions and use partner‐
ships to fulfill their goals (Jamieson et al., 2008). The
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Georgian Bay Biosphere Reserve (GBBR) Inc. was set
up as a non‐profit organization with a volunteer
Board of Directors of local residents, cottagers, Abo‐
riginal people, and boaters. The GBBR Inc. works by
networking with conservation organizations, com‐
munity groups, as well as the educational and scien‐
tific communities located in the region. It has three
active sub‐committees that reflect each of the three
UNESCO functions: Conservation, Education, and
Sustainable Development.

Conservation and Stewardship

The Biosphere Reserve hosts an annual stakeholders
meeting for organizations in the conservation com‐
munity around the region, including government
agencies, researchers, cottagers associations, and
not‐for‐profit organizations. At the meeting in
March 2008, over 70 participants identified their ar‐
eas of interest for a Conservation Action Plan. As
part of this plan, the Biosphere Reserve has sup‐
ported the Adopt‐a‐Wetland identification guides
for residents and cottagers in southern Georgian Bay
and training workshops for community‐based moni‐
toring led by the GBA Foundation.
Species at Risk awareness is also a priority. With
provincial and federal funding, our outreach coor‐
dinator has produced a 17‐minute DVD on Working
in Massasauga Habitat as a training video for town‐
ship operations staff, Hydro crews, and other
groups like summer camps (Figure 5).
Since 2006, the Biosphere Reserve has been active in
the Franklin Island Stewardship initiative to increase
awareness of low‐impact recreation on Crown
Lands. This project involves cottagers from West
Carling Association, the Township, the Land Trust,
and local kayak outfitter White Squall to hire sum‐
mer students as Stewardship Rangers to monitor
impacts and educate recreational boaters and camp‐
ers (Figure 6).

Education and Research

The Biosphere Reserve has established an Educa‐
tional Advisory Committee to support an Educators
Network among teachers and school administrators
to share resources and curriculum materials.
Through a Memorandum of Cooperation with the
Near North District School Board, environmental
education programs are in development for grades

1, 4, 6, 10, and 12. The proposed “Lessons in a Back
pack” will link schools to local outdoor experiences
(e.g., trails, shorelines, ponds) so they can learn
about aquatic habitat, species at risk, and forest eco‐
systems.

Figure 5. Species at Risk DVD.

The Georgian Bay Littoral Biosphere Reserve had
the pleasure of hosting the 2nd Youth Summit in
Parry Sound on October 3‐5, 2008 where 32 senior
high school students from around the Lake Huron
watershed met to learn about the Lake Huron‐
Georgian Framework for Community Action and be
trained as Youth Ambassadors. This event was a
partnership between Environment Canada, the On‐
tario MNR and MOE, with guest presentations on
fisheries, species at risk, stewardship, and habitat
restoration. It also involved a Sunrise Ceremony led
by an elder from the Shawanaga First Nation. The
youth participated in constructing Eastern Fox
Snake nesting boxes (Figure 7) and had time to meet
with community mentors, including Conservation
Authority and other agency staff, local politicians,
and others, to plan for environmental actions to re‐
store and protect their part of the Great Lakes. They
have signed the Lake Huron Charter and have en‐
couraged others to do so. For more information refer
to www.lakehuroncommunityaction.ca.
In May 2008, our local Youth Ambassadors invited
120 students in grades 5 and 6 to a Water Festival
held at Killbear Provincial Park to learn about
aquatic ecology, the unique island archipelago in the
Biosphere Reserve, and ways to conserve water. This
event was expanded to include more schools in May
2009 and include awareness of global water issues.

Supporting Local Livelihoods

By

Figure 6. Stewardship Ranger (Photo Credit:
Kaitlin Chantler).

learning from other biosphere reserves in On‐
tario, across Canada, and in Europe, the Georgian
Bay Littoral Biosphere Reserve is expanding its sus‐
tainable tourism initiative by developing an accredi‐
tation program for area businesses. Using the “bio‐
sphere brand” will help tourism operators and oth‐
ers attract visitors and extend the tourist season
year‐round to support local livelihoods. It will also
work with tourism operators to find ways to im‐
prove environmental performance to reduce their
ecological footprint. These businesses will be pro‐
filed and supported by the biosphere reserve brand,
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becoming known as environmentally responsible
operators.
Biosphere reserves in Quebec and in Europe use a
successful branding program for local products (e.g.,
jam and cheese) and for local businesses, such as
hotels, restaurants and galleries to strengthen the
local economy. Other attractions such as hiking
trails, canoe routes, and parks can all become part of
a biosphere brand that endorse the principles of sus‐
tainable tourism.
According to a definition jointly developed by Tour‐
ism Industry Association of Canada (2005), sustain‐
able tourism is “tourism which actively fosters apprecia‐
tion and stewardship of the natural, cultural, and historic
resources and special places by local residents, the tourism
industry, governments, and visitors. It is tourism which
can be sustained over the long term because it results in a
net benefit for the social, economic, natural, and cultural
environments of the area in which it takes place.” The
effort to bring a net benefit to the social, economic,
and natural environments is very closely related to
the international accounting standard known as the
“triple bottom line.”
With support from Environment Canada and the
MNR, the GBBR Inc. is adapting a stewardship
manual for residents in eastern Georgian Bay. Stew‐
ardship manuals are tools for property owners to

undertake a self‐assessment of their environmental
performance. The Stewardship Guide for the Lake
Huron Coastline has now been re‐written for Precam‐
brian shield ecology. We hope it will gain support
from all area municipalities and that each cottagers
association will take part in a training workshop to
use and share the guide with their members.
The UNESCO biosphere reserve designation cele‐
brates our local priorities and achievements, the
value we place in our natural, historic and cultural
resources, as well as our commitment to conserve
and foster these resources for future generations.

A VISION FOR THE FUTURE

Now onto our last story for the evening, or rather, a
vision for the future. There is no “once upon a time”
– but there is a “one day…” One day, we hope to
establish a community‐based centre in our biosphere
reserve to fulfill the logistic function of education,
research, monitoring, training, and capacity building
to support conservation and sustainable develop‐
ment.
Our working title is “Georgian Bay Generations” be‐
cause we want to generate solutions for sustainabil‐
ity and we want to do this work for future genera‐
tions. I’ll read you parts of the vision:
“Georgian Bay Generations is a community‐centred
institute that brings people together in a spectacular
environment to exchange ideas and develop creative
solutions that can be tested locally and shared with
other places, to advance sustainability for future
generations.
We are based in Parry Sound, Ontario, Canada in
one of UNESCO’s World Biosphere Reserves and we
offer field programs that focus on research, educa‐
tion, and planning. Our field campus is located in
the 30,000 Islands of wind‐swept Georgian Bay, in
the traditional territory of the Anishnabe people.
We are dedicated to the long‐term conservation of a
continuous ecologically functioning landscape along
the eastern Georgian Bay and linkages to key natural
areas within the Great Lakes basin.

Figure 7. Participants at the Lake Huron Frame‐
work Youth Summit in Parry Sound building an
Eastern Fox Snake nesting box at Killbear Provin‐
cial Park (Photo Credit: Glenda Clayton).
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We value Georgian Bay’s high quality natural envi‐
ronment and rich cultural history and recognize that
it supports a sustainable job sector of eco‐tourism,
science research, educational pursuits, healthy life‐
styles, and the arts.

As the world’s largest freshwater archipelago, the
Georgian Bay Littoral Biosphere Reserve contains a
high level of biodiversity, including hundreds of
animal and plant species to be considered at risk. It
stretches over 200 km, from the Severn River to the
French River and includes Aboriginal communities,
year‐round residents, seasonal tourists, cottagers,
and recreational boaters. The biosphere reserve cov‐
ers 374,000 hectares of open water, islands, shore‐
line, and mainland and can be explored by boat or
by visiting small coastal communities.
We welcome people of all ages from around the
world. We have recently hosted groups from across
Canada and Australia, England, Latvia, Germany,
France, Sweden, and the Czech Republic.
We look forward to meeting you!”

Research Programs
“As the only teaching and research facility in east‐
ern Georgian Bay, Georgian Bay Generations hosts
students, researchers, and visitors from around the
world for field courses, workshops, studies, and
projects.
The Georgian Bay area offers a globally unique ar‐
chipelago ecosystem known as the “30,000 Islands”
with a mix of open waters, sheltered bays, coastal
wetlands, exposed bedrock shores, sandy and cobble
beaches, riparian vegetation, and upland forests.
Close association is maintained with several Cana‐
dian universities and colleges, the National Park and
several Provincial Parks. Internationally, we partici‐
pate in a world network of over 500 UNESCO bio‐
sphere reserves.
We encourage applied, interdisciplinary research
across the natural sciences, social sciences, and hu‐
manities in an effort to develop knowledge about
sustainability and community well being.
The institute provides opportunities for studies in
such disciplines as ecology, forestry, geology, geog‐
raphy, climatology, and biology. Current studies on
genetics, species at risk, and critical habitats illus‐
trate the range of conservation‐related science needs.
We welcome researchers involved in the fields of
environmental assessment and analysis, ecological
restoration, and ecosystem conservation and man‐
agement. Smithsonian/Man and the Biosphere

(SI/MAB) ecological monitoring plots are also estab‐
lished in the region.
As a community‐based institute, we facilitate par‐
ticipatory research in such fields as Aboriginal stud‐
ies, environmental studies, geography, and history,
where community members help to define research
questions and methods.
Currently, research is being undertaken on our side
of the Bay by 16 colleges and universities – but
without any knowledge exchange, lab space, library,
archives or other facilities.”

Education Programs
“Georgian Bay Generations offers unique educational
experiences through a suite of interdisciplinary,
place‐based academic field courses, school group
tours, learning expeditions, and training workshops
in partnership with accredited institutions and other
UNESCO world biosphere reserves.
We host academic courses on behalf of partner uni‐
versities and colleges for registered students.
Graduate level students are welcome to reside at the
institute for extended periods of research. Coopera‐
tive education, internships, and volunteer opportu‐
nities are arranged on an individualized basis.
We also offer special training courses and work‐
shops for the public, including leadership training,
conflict mediation and other types of professional
development.
We host national and international exchanges and
can design stewardship programs tailored to your
organization.
For those interested in an educational holiday, Geor‐
gian Bay Generations offers learning expeditions with
certified wilderness guides. Learn about the unique
geology, ecology and human history of the Georgian
Bay Littoral Biosphere Reserve while kayaking the
30,000 islands or hiking the Georgian Bay Coast
Trail.”

Planning and Policy Development Programs
“Georgian Bay Generations produces creative plan‐
ning and policy solutions for conservation and sus‐
tainability. Our planning and policy workshops
bring people together to exchange perspectives and
solve problems facing different types of communi‐
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ties. Our consultants help with community devel‐
opment projects and respond to municipal and pro‐
vincial planning needs.

all levels of government, are actively engaged in on‐
going stewardship and sustainable development
activities.

The Georgian Bay Generations institute actively coor‐
dinates monitoring throughout the region using
community mapping technology by the Centre for
Community Mapping (COMAP) and the University
of Waterloo’s Systems Design Group.

I would like to thank you for your attention this
evening and wish you all the best as you move for‐
ward with your own vision for a Learning Centre on
the Bruce. We look forward to working with you!

Georgian Bay Generations publishes a State of the Bay
report through a collective research agreement with
contributing partners and mounts a companion State
of the Bay conference to share science with the pu‐
bic, measure quality of life in our communities, and
identify community research priorities.
Georgian Bay Generations is a research and implemen‐
tation partner of the Georgian Bay Biosphere Re‐
serve Inc. The institute has the challenge of keeping
track of everything going on with relation to conser‐
vation and sustainable development across a whole
landscape and reporting this to the wider commu‐
nity. This big picture perspective helps to assess if
biodiversity is being protected throughout the bio‐
sphere reserve as a whole and what other environ‐
mental, economic, and social changes are having an
impact on the region. With this information, com‐
munities will be able to evaluate different scenarios
for the future, develop sustainability plans, and
adapt to change.
As part of Lake Huron and the Great Lakes basin,
we share our research and experience with other
organizations. We work with other biosphere re‐
serves in Ontario, including Long Point, the Niagara
Escarpment, the Frontenac Arch, and special places
like the Oak Ridges Moraine. As a network, we
combine our efforts and expertise to make policy
recommendations that are applied locally, region‐
ally, and across Canada through the non‐profit Ca‐
nadian Biosphere Reserves Association (CBRA). As
an international demonstration site for sustainable
development, we share lessons with the UNESCO
world biosphere reserve network.”

CONCLUSION

Our vision, is to be able to say in the next genera‐
tion that: the eastern coast of Georgian Bay is a place
that supports diverse and healthy ecosystems and a
high quality of life, where communities, along with
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Bird Migration Monitoring at Cabot Head
Rod Steinacher
Bruce Peninsula Bird Observatory
RR# 1, Miller Lake, Ontario N0H 1Z0
Email: info@bpbo.ca

SUMMARY

The Cabot Head Research Station, operated by the
Bruce Peninsula Bird Observatory, is ideally placed
at the tip of the peninsula’s funneling landmass to
monitor the populations of migrating bird species.
As a member of the Canadian Migration Monitoring
Network, and following a stringent set of protocols,
data on these passerines are gathered during the
spring migration (mid‐April to early June) and fall
migration (mid‐August to late October), and can be
compared from year to year. Since 2002, a total of
224 species have been detected, belonging to 17 or‐
ders, 46 families and 24 subfamilies, using censuses,
mist netting, and lake watches. During the period of
the five‐year study, a total of 16,952 birds of 107 spe‐
cies were banded, 7,908 birds of 90 species during
spring monitoring and 9,044 birds of 92 species dur‐
ing fall monitoring. The data are made available to
the Canadian Wildlife Service and other areas of
government, Bruce Peninsula National Park, and
researchers nationally and internationally, as part of
their own ongoing studies or in policy planning and
implementation. The research station is dependent
on fund raising and on‐site volunteers to continue
its valuable migration monitoring program.

INTRODUCTION

Precise monitoring of wildlife populations is essen‐
tial to the understanding and management of natu‐
ral resources. The Breeding Bird Survey (BBS) is the
principal method for monitoring bird populations in
the United States and the southern part of Canada.
However, breeding ranges of many species in north‐
ern Canada are inaccessible to roadside surveys and
are therefore poorly monitored by the BBS method.
Migration monitoring at banding stations across
Canada may be an effective means of monitoring
species that nest in remote northern areas of Canada,
species whose habitat is rarely sampled by roadside

Figure 1. Location of the Cabot Head Research
Station.
surveys, and species that are otherwise difficult to
detect during the breeding season. The Canadian
Migration Monitoring Network (CMMN) is a na‐
tion‐wide Bird Studies Canada initiative, enacted to
assess changes in populations during migration. The
network consists of 23 stations across Canada where
data are being collected for bird species during the
spring and fall migrations, typically through a stan‐
dardized capture and observation protocol. Bruce
Peninsula Bird Observatory (BPBO), which joined
CMMN in the fall of 2003, has demonstrated
through data collection since 1998 that Cabot Head
is a significant site for monitoring migrating land‐
birds and can therefore contribute to the overall
monitoring effort.
Birds, notably raptors and songbirds, migrate across
a broad front unless particular geographical features
concentrate them. Peninsulas, for example, are espe‐
cially good places to concentrate migrants. Depend‐
ing on where they are located, they may funnel birds
crossing over land toward water or beckon to mi‐
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grants as they reach the other side. Rain, headwinds,
or fog can precipitate “fallouts” of birds reluctant to
cross over water or that are too exhausted to fly any
farther after reaching the other side. The Bruce Pen‐
insula is therefore a particularly interesting place to
study migration. Cabot Head is a promontory of the
northeast headland of the upper Bruce Peninsula in
south central Ontario and was designated in 2001 as
an Important Bird Area (IBA) by Birdlife Interna‐
tional for its significant concentrations of migratory
bird species, especially Red‐necked Grebes (Cheskey
and Wilson, 2001). Cabot Head is adjacent to Bruce
Peninsula National Park (BPNP), and as such, is part
of its Greater Park Ecosystem. Cabot Head Research
Station (CHRS), jointly managed by Ontario Parks
and Bruce Peninsula Bird Observatory, is situated
on the western side of Wingfield Basin (at 45°15’N,
81°18’W) near the community of Dyer’s Bay.

mid‐April to early June and again from early August
to the end of October. The Standard Migration
Counts can be used after several years to calculate
long‐term population trends for the target species
being monitored.
More general objectives of the bird migration re‐
search at Cabot Head include:
C

To learn more about the composition, magni‐
tude, timing and demographics of bird migra‐
tion on the Bruce Peninsula and Great Lakes
Basin; and,

C

To foster the publicʹs understanding and ap‐
preciation of birds and bird migration and
other aspects of the natural history of the
Bruce Peninsula.

The primary objective of migration monitoring at
Cabot Head is to generate Standard Migration
Counts that represent a consistent sample of the
small landbirds migrating through Cabot Head each
day during the spring and fall migration, typically

Figure 3. Bird banding at the Cabot Head Research
Station.

METHODS FOR MIGRATION
MONITORING

Figure 2. Carefully removing a bird from a
mist net for data collection and banding.
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The migration monitoring program at Cabot Head
follows a field protocol established in 2003, as it is
essential for the production of population indices
that data collection be consistent over the long term.
At CHRS, three different methods for monitoring
migrants are used during a specific count period to
generate the “standard migration count.” The stan‐
dard migration count is an estimate of the number of
individuals of each species in, or passing through
the count area during the count period based on the

data collected using the standard observation and
standard capture methods described below.
(1) Banding is done using fifteen mist nets oper‐
ated for six hours, commencing half an hour
before sunrise, weather permitting, and gen‐
erates “standard captures.” A full set of data is
collected for each bird captured, including size
and weight, age, and sex where possible, and
several indices of the overall health of the
bird. Also, each bird is banded with a stan‐
dard numbered band issued by the Canadian
Bird Banding Office.

ented toward the outlet of the basin to the open jack
pine savanna. The daily “count period” is the 7‐hour
period starting 30 minutes before sunrise and end‐
ing 6.5 hours after sunrise. All birds seen or heard
by an observer located within the count area during
the count period are considered “countable,” regard‐
less of whether or not the birds are within the count
area.

RESULTS
Abundance

During the period of the five year study, a total of

(2) A census is completed during a one‐hour pe‐
riod along a fixed route, where all birds seen
or heard are recorded. The census must be
completed regardless of weather conditions
(except for extreme weather when birds are
poorly detected).

224 species were detected, belonging to 17 orders, 46
families, and 24 subfamilies. The diversity is usually
higher in spring (average = 165 species; range = 156 –
174), than in fall (average = 144 species; range = 128 –
157). In total, 201 species have been seen in spring
and 193 have been seen in the fall.

(3) Casual observations are done throughout the
count period and supplemental surveys, such
as visible migration counts and bay watches,
are completed when circumstances permit.
Along with the census, casual observations
generate “standard observations.”

Based on cumulative DT of all years, many species
were seen in small to very small numbers; 116 spe‐
cies (51% of total species across all years) had less
than a cumulative total of 100 individuals over the
five years of monitoring. Forty‐three percent of spe‐
cies were relatively common (between 100 and 5000
individuals) and only a few species were extremely
abundant (over 5000 individuals) and were seen
during each of the seasons.

Standard observations are comprised of two parts:
detected totals (DTs) and estimated totals (ETs). The
DT corresponds to how many birds of each species
were actually detected (i.e., seen, heard, or caught) on
a particular day, and is the sum of mist netting totals
plus the total of the census and incidental observa‐
tions, minus a correction for any birds that have
been double‐counted (i.e., observed and captured).
The DT is never more than the sum of the standard
captures plus the standard observations. Only indi‐
viduals that are positively identified as to species are
included in the DT. The ET is an estimate of how
many birds of each species were actually present
(could potentially have been seen, heard, or caught if
unlimited effort) on a particular day. The ET is
based on the DT and knowledge of migration pat‐
terns on a particular day. Both the DT and ET in‐
clude individuals that passed through the Count
Area and individuals that remained in the Count
Area.
All counting of migrants comprising the DTs and
ETs is done from within the boundaries of the count
area, which includes Wingfield Basin and land on its
western side from the small peninsula of land ori‐

Phenology

Even

for very abundant species, a great temporal
variation in abundance patterns both within and
between seasons can be observed. Species like Black‐
capped Chickadee or Pine Siskin show irruptive pat‐
terns, with one or a few seasons contributing dis‐
proportionately to the DT total. Other species are
particularly abundant consistently every spring, but
only common or even very rare in fall. Fall migra‐
tion of some of these species, especially Swallows, is
simply too early to be monitored within the time
window at CHRS. Similarly, many species more
abundant in fall migrate too early in spring to be
accurately monitored (e.g., American Tree Sparrow,
Snow Bunting). However, the geographic features of
the Bruce Peninsula, acting as a funnel in spring but
not in fall, could explain seasonal differences in
abundance for many species. Absent or reduced fo‐
liage in spring could also explain the increased de‐
tection of songbirds during that period.
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Banding

During the period of the five‐year study, a total of
16,952 birds of 107 species were banded using mist
nets during the regular count period of the migra‐
tion monitoring at CHRS. In addition, 222 birds of 12
species were captured in a baited ground trap in
spring 2004 as a pilot project that was not continued,
and 12,443 birds of 123 species were banded in 1998
and 2000‐2001 in the pilot years of the monitoring
project. All results represent regular banding done
between 2002 and 2006. On average, more birds are
banded in fall (1,808 ± 441) than in spring (1,582 ±
497). However, variations in captures and diversity
between seasons and years are important. In spring,
a total of 7,908 birds of 90 species were banded (low
of 1,214 of 61 species in spring 2004; high of 2,431 of
74 species in spring 2002). In fall, 92 species were
captured for a total of 9,044 banded birds (1,476 of
62 species in fall 2006; 2,477 of 67 species in fall
2005).
Capture rates are highly variable between seasons
and years. Within seasons they also vary greatly,
obviously on a daily, but even on a weekly basis.
The capture rate is determined by dividing the
number of birds caught in a net by the number of
hours for which the net was operated. Thus, varia‐
tion in capture rate reflects variation in those two
parameters, which are themselves dependent upon
various conditions ‐ weather being the major one.
Mist net hours are lost when weather conditions
(i.e., rain or strong wind) or the presence of a preda‐
tor are posing a threat to the birds, forcing net clo‐
sures . On average, a third of the potential hours are
lost each season with the difference between years
more pronounced in spring. Long periods of favor‐
able weather in fall 2004 and spring 2005 allowed a
particularly remarkable coverage, with more than
80% of the potential mist net hours achieved.

Recaptures

Recapture

involves the capture of an already
banded bird and could be of three kinds at CHRS: a
bird could be banded at a different location than
CHRS and recaptured at CHRS (called a foreign re‐
capture); banding could have been done at CHRS
but in a previous year (a between‐season recapture);
or, more frequently, a banded bird can be recap‐
tured within the same season of banding (e.g., an
American Redstart banded in spring 2005 can be
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recaptured later that same spring). The highest rates
of recapture are found for locally breeding species,
such as Common Yellowthroat.
Foreign recaptures of songbirds are extremely infre‐
quent at any banding station. At CHRS, 10 birds of 9
species banded at a different location have been re‐
captured since 2002. Most recaptures involve rela‐
tively short‐distance movements (e.g., Cape Hurd at
the western tip of the Bruce Peninsula, southern On‐
tario, or Ohio). However, an Ovenbird banded dur‐
ing the winter in Belize was recaptured at CHRS two
years later. A few birds banded at CHRS were recap‐
tured in different locations.

CONCLUSION

The first five years of monitoring at CHRS, follow‐
ing the standardized protocol, yielded a great deal
of valuable information and an increasingly precise
picture of bird migration. Migration patterns of
many species are now better defined for the upper
Bruce Peninsula. The five‐year monitoring period
was too limited to detect overall population trends,
but did establish a long‐term database, an essential
step towards a better understanding of migrant
birds. A defining characteristic of migration, as
monitored at Cabot Head, is the skewed distribu‐
tion: many species with few individuals, and a
handful of species with extreme abundance. Fur‐
thermore, abundance varies greatly between years
and seasons, and even within seasons. During a mi‐
gration period, a species can be suddenly extremely
abundant one day, often due to specific weather
conditions, which are a major influence on bird mi‐
gration patterns in general. Continued monitoring at
Cabot Head, and at other member stations of the
Canadian Migration Monitoring Network, will be
key to unravelling the extraordinarily complex and
fascinating phenomena that is bird migration. For
more
information
visit
our
website
at
http://www.bpbo.ca.
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Cabot Head Area
Geology and Geomorphology
Daryl W. Cowell
27 Rita Crescent, R.R.#1 Tobermory, Ontario N0H 2R0
Email: dcowell@amtelecom.net

SUMMARY

BEDROCK GEOLOGY

The Cabot Head area provides outstanding repre‐
sentation of most of the Early and Middle Silurian
bedrock sequence in the northern portion of the
Michigan Basin along with a unique assemblage of
Quaternary geomorphological features. Bedrock fea‐
tures include the broad Manitoulin dolostone shelf,
dolostone and shale erosional bluffs, and the mas‐
sive cliff‐forming rocks of the Amabel dolostone.
Surface landforms in this area reflect the nature of
the bedrock and its interaction with glaciers, glacial
lakes, and rainfall. Landforms include deep sub‐
glacial meltwater scouring, high‐level lake stacks
(including ‘flowerpot’ forms), wave‐cut caves, raised
beach ridges, karst dolostone pavements, dramatic
cave speleothems, and thick talus deposits below the
cliff face. The area is currently designated by the
Ontario Ministry of Natural Resources as a Provin‐
cially Significant Nature Reserve making it one of
the most outstanding earth science areas in Ontario,
Canada and internationally.

The bedrock geology of this area is best described

INTRODUCTION

Cabot Head is a large promontory on the Niagara
Escarpment that juts northeastward into Georgian
Bay. It consists of four individual bluffs which are,
from west to east – West, Middle, Boulder, and
South bluffs. Below the bluffs is a broad plain com‐
posed of a gently westward dipping platform that
forms a low scarp along Georgian Bay. Above the
bluffs is an extensive, deeply scoured bedrock plain.
The area under discussion in this paper extends
westward past High Dump and southward to
Dyer’s Bay. This paper provides a very brief synop‐
sis of some of the most outstanding geological fea‐
tures of the area.

by Liberty and Bolton (1971) and more recently by
Armstrong and Dubord (1992). The latter work in‐
cludes some re‐definition of formation and member
status including the reversion to formational status
of the St. Edmund, Wingfield, Dyer Bay and Cabot
Head members. Recent work on the Silurian se‐
quence incorporating basin‐wide assessments and
evidence from rock cores is resulting in further re‐
definition of stratigraphic nomenclature (Brunton et
al., 2006).
The lowest and oldest rocks of the area are actually
pre‐Silurian, late Ordovician predominantly red
shales of the Queenston Formation. This formation
also contains grey‐green interbeds of shale, siltstone
and limestone but is not directly exposed at Cabot
Head, instead subcroping below Georgian Bay. Lib‐
erty and Bolton (1971) note that the Queenston
shales were originally deposited as green and grey
marine muds in shallow water and later variously
oxidized to the characteristic red colour. The source
of these sediments was a high mountain range re‐
ferred to as the Taconic Mountains (Eyles, 2002) lo‐
cated to the southeast along what was then the east‐
ern margin of North America. The Queenston For‐
mation reaches up to 60 m in thickness in drill cores
in the northern Bruce Peninsula (Armstrong and
Dubord, 1992). At Cabot Head, the shales are best
seen during heavy storms when the surrounding
lake waters turn a strong reddish‐brown colour due
to churning of the soft rock bottom.
Above the Queenston lies the harder dolostones and
calcareous dolostones of the Lower (Early) Silurian
Manitoulin Formation. This formation is commonly
thin‐ to thick‐bedded, often weathering into thin
beds. It reaches a maximum thickness of 5.5 to 7.6 m

2009 CONFERENCE PROCEEDINGS

77

in drill holes in the northern Bruce Peninsula and
where exposed, characteristically forms a secondary
scarp of the Niagara Escarpment. At Cabot Head it
forms the broad plain that extends from below the
bluffs toward Georgian Bay terminating in a low
scarp immediately above or at the lake (Figure 1).
This formation represents a shallow nearshore ma‐
rine reef and intereef environment that established
after a hiatus following sedimentation from the
Queenston delta environment.

Figure 1. View from the top of Boulder Bluff
(“boulder” visible at upper left) overlooking the
Manitoulin Shelf (photo by D. Cowell).

Figure 2. Subglacial meltwater derived flute (bed‐
rock channel) over 4m deep with side‐cut cavetto
form cut into the brow of West Bluff above Rocky
Bay (photo by D. Cowell).
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The lower part of the four bluffs are covered by talus
eroded from the overlying dolostone cliff face and
include red and green shales of the Lower Silurian
Cabot Head Formation. This unit underlies a com‐
plex of Middle Silurian interbedded shale, siltstone
and dolostone which, from oldest to youngest are
the Dyer Bay, Wingfield, and St. Edmund forma‐
tions. These four units are best exposed at Rocky
Bay on the west side of West Bluff where they form
the “Clay Cliffs” noted by Liberty and Bolton (1971)
to include an approximately 35 m high section. This
location contains the ‘type section’ for all but the
Dyer Bay Formation, the type section of which lies
nearby in Dyer’s Bay. Although the Cabot Head
Formation is widespread along the Niagara Escarp‐
ment, the St. Edmund Formation is restricted to the
northern Bruce Peninsula and the Dyer Bay and
Wingfield formations are mostly restricted to the
peninsula at least as far south as Owen Sound.
The uppermost bedrock forming the main expres‐
sion of the four bluffs are Middle Silurian dolomites
deposited in warm shallow marine waters rich in
corals, brachiopods, sponges, stromatolitic algae
beds, and crinoids of the Amabel Formation. A
thinner dolomite unit – the Fossil Hill Formation ‐
lies at the base of the Amabel and is characterized by
Pentamerus sp. brachiopod fossils. The Amabel For‐
mation has been interpreted by Armstrong and
Dubord (1992) as consisting of two principal mem‐
bers – the Lions Head and Colpoy Bay/Wiarton1.
Armstrong and Dubord (1992) have subdivided the
two members of the Amabel into three facies: Aa, Ab,
and Ac. Unit Aa is the Lions Head Member which
consists of a sparsely fossiliferous thin‐ to thick‐
1

The stratigraphic nomenclature of the Amabel is currently being
reassessed and could result in the Lions Head member attaining
formational status among other changes (Frank Brunton, Ontario
Geological Survey, pers. comm.).

bedded, dense, fine‐crystalline dolostone containing
blue to purple mottling and chert nodules. It under‐
lies the Colpoy Bay/Wiarton member, which has
been subdivided into a thick‐ to massively‐bedded
blue‐grey dolostone (unit Ab) and a reefal/biohermal
unit with lensoidal and undulatory bedding (unit
Ac). The Lions Head Member typically underlies the
Colpoy Bay/Wiarton Member and the reefal facies of
this member typically forms the uppermost unit of
the Amabel at Cabot Head, however stratigraphic
relationships among these three facies can be quite
complex (Armstrong and Dubord 1992).
The uppermost bedrock on the Bruce Peninsula is
the Guelph Formation, mapped by Liberty and Bol‐
ton (1971) as reefal/biohermal sequences located in
the uppermost cliff face of parts of West Bluff and
South Bluff as well as immediately above the main
cliff face at Middle and Boulder Bluff. However,
Armstrong and Dubord (1992) map the nearest
Guelph outcrops as non‐reefal facies and are located
well back of the bluff faces southwest of Rocky Bay
and west of Gillies Lake. In general, the Guelph
Formation is a light‐tan to brown, fine‐ to medium‐
crystalline, thin‐ to thick‐ and massively‐bedded
(reefal), sparsely to very fossiliferous dolostone2
(Armstrong and Dubord, 1992).

GEOMORPHOLOGY

Surface landforms in this area include both deposi‐
tional and erosional forms and are highly varied
reflecting the nature of the bedrock and its interac‐
tion with glaciers, glacial lakes, and rainfall. The
surficial geology of Cabot Head has been described
by Cowell (1976), Cowell et al. (1994), Kor (1994),
Kor and Cowell (1998), Cowan and Sharpe (2007),
and Kor et al. (in preparation).
The oldest landform recognized in the Cabot Head
area is Root Cave, located between High Dump and
Halfway Log Dump. The precise age of this feature
is not known but it is believed to have originated
during pre‐glacial or at least inter‐glacial periods

2

Between the Amabel and main Guelph formations is the
Eramosa dolostone, a bituminous thin‐ to thick‐bedded unit that
was assigned as an upper member of the Amabel by Liberty and
Bolton (1971) and as the lower member of the Guelph by Arm‐
strong and Dubord (1992). However, it is recently being consid‐
ered as a distinct Formation (Brunton et al. 2006).

(Cowell et al., 1994; Owen Sound Field Naturalists,
2006). The remaining landforms were created be‐
tween the beginning of the Port Huron Stadial of the
Late Wisconsin glaciation (which ended about
13,000 years ago) and the present.
Direct glacial scouring by this and earlier glaciations
easily eroded the shale rocks and exploited weak‐
nesses through the scarp face creating three re‐
entrants thus isolating the four bluffs (as well as the
entire promontory). As the last ice moved across the
area it also deposited re‐worked material into tills
forming a small plain between and behind the
bluffs. Subsequent glacial retreat was accompanied
by subglacial meltwater erosion that sculpted chan‐
nels and other features, such as potholes and cavet‐
tos, (collectively known as “S‐forms”) into the dolos‐
tone surface. These features are best represented at
West Bluff (Kor and Cowell, 1998) where the brow
of the escarpment displays a profile akin to corru‐
gated cardboard (Figure 2). Gillies Lake could be
interpreted as a large subglacial pothole/flute fea‐
ture signifying a secondary direction of subglacial
flow (east‐west) in contrast to the overall northeast‐
southwest grain of the Late Wisconsin glaciation.
As the ice retreated, glacial Lake Algonquin ad‐
vanced over the Bruce Peninsula, at first likely com‐
pletely submerging the land north of Wiarton. The
landmass had been compressed by the weight of the
ice and its gradual rebound (continuing today) re‐
sulted in the emergence of the highest areas at the
top of Cabot Head forming bedrock islands in what
is known as the Main Algonquin stage (Kor, 1994;
Kor et al. in press). This stage was long‐lived and the
Amabel bedrock shoreline was exposed to intense
erosion from waves and shore ice. This left a com‐
plex of bedrock shore features such as shelves, lake
stacks (Figure 3; including flowerpot forms), wave‐
cut caves, and other features located over 75 m
above the current level of Georgian Bay.
Lake levels subsequently dropped well below cur‐
rent levels then rose again due to shifting drainage
outlets leading to partial flooding of the area by
post‐glacial Lake Nipissing. The gradual lowering
of this lake is marked by a virtually continuous se‐
quence of shorelines composed of broken rock frag‐
ments on the lower escarpment slopes and across
the Manitoulin shelf.
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Table 1. Bedrock stratigraphic units and best observed locations at Cabot Head.
Series
Formation/Member*
Lithology*
Depositional Environment**
Guelph

Middle Silurian

Eramosa
Amabel
Ac Colpoy Bay/Wiarton (reefal)
Ab Colpoy Bay/Wiarton (non
reefal)
Aa Lions Head
Fossil Hill
St. Edmund
Wingfield
Dyer Bay

Upper
Ordovician

Lower Silurian

Cabot Head
Manitoulin

Queenston

Light grey‐tan to brown massive to
lensoidal dolostone
Bituminous, light tan to grey tan to
brown dolostone
Biohermal white to light grey dolostone
White to light grey dolostone, streaky
blue‐grey mottles
Light grey‐tan dolostone, blue to purple
mottles, chert nodules
Fossiliferous micro‐crystalline
Dolostone
Brown thin‐bedded dolostone with
minor grey‐green shale interbeds
Brown dolostone with alternating
layers of grey‐green shales
Light grey to dark grey‐brown thin‐ to
medium‐bedded dolostone
Red with some green shales and
occasional thin dolostone partings
Thin‐ to thick‐bedded buff dolostone
and calcareous dolostone

Red, Grey and Green Shales

At surface west of Rocky Bay

Intereefal development vertically
and laterally

West of Gillies Lake

Shallow marine with reef con‐
struction to high energy shoals
and deeper basin

West Bluff, above Boulder Bluff
South, Boulder and West bluffs
All bluff faces

Low energy to high energy ma‐
rine shoals
Intertidal to supratidal

Base of vertical cliff west of Rocky
Bay
“Clay Cliffs” – Type Section

Shallow subtidal restricted
marine
Shallow subtidal environment

“Clay Cliffs” – Type Section

Storm influenced offshore basin

“Clay Cliffs” – Type Section

Nearshore to offshore storm‐
dominated shelf and barrier reef

Flat shelf/platform extending from
cliffs to Georgian Bay and forming
low scarp at shore

Large deltaic complex including
nonmarine, intertidal, and shal‐
low marine

* From Armstrong and Dubord (1992); ** From Johnson et al. (1992) and Liberty and Bolton (1971).
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Expression

Reef and intereefal

“Clay Cliffs”

Also forms small shelf located at
lake level at Rocky Bay
Subcrops beneath Georgian Bay off‐
shore

Figure 3. Large lake wave‐cut rock stack (to left
of figure) located on wave‐cut platform of South
Bluff (photo by D. Cowell).

As the dolostone surface emerged from glacial Lake
Algonquin rainfall immediately began to dissolve the
rock leading to the formation of the largest dolostone
karst pavement in the world and the capture of sur‐
face waters underground via widened joints (‘grikes’)
resulting in a ‘holokarst’ where all surface waters are
captured underground (Cowell, 1976; Cowell et al.,
1994; Kor, 1994). Larger conduits also formed to di‐
rect surface lakes underground, delivering the water
to springs along the escarpment face. This can best be
seen at Gillies Lake where the lake and its outlet
channel are drained via a major joint system to large
springs located at the top of the Cabot Head shale
(Cowell, 1976). Dissolved rock from upper bedrock
layers can precipitate as speleothems inside of lower
voids, such as abandoned caves. This occurs inside of
Root Cave where a magnificent display of speleo‐
thems including rimstone pools, 6 m high stalactites,
flowstone, curtain stalactites, calcified animal re‐
mains, and other features (Figure 4). Root Cave pre‐
sents the best known display of cave decorations in
Ontario and one of the best in eastern Canada (Cow‐
ell et al., 1994; Owen Sound Field Naturalists, 2006).
Direct physical erosion also continues to modify the
area through direct wave erosion of the Manitoulin
shelf where it intersects Georgian Bay shore as well
as via mass wasting along cliff faces. The latter is
particularly well displayed by the heavy apron of
rock talus (scree) flanking the upper cliff faces created
from the repeated freezing and thawing of water that

Figure 4. Stalactites in the middle room of Root
Cave (photo by W. Waterton).

collects in joints and cracks in the face of the escarp‐
ment.

CONCLUSION

Cabot Head is a striking topographic feature of the
Niagara Escarpment ‐ a large complex promontory
that effectively terminates the northward extension of
the Bruce Peninsula in Lake Huron, and redirects the
Niagara Escarpment . It contains over 75 m of relief
above the current level of the lake but the geological
feature itself continues beneath the water surface an
additional 150 m or so. The area provides excellent
representation of the Late Ordovician and Early and
Middle Silurian in the Michigan Basin (approx. 440 to
420 million years ago), which includes the transition
from the “age of invertebrates” to the “age of fishes”
(Eyles, 2002). The geological record then skips to the
Pleistocene (beginning about 1.6 million years ago)
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when the pre‐glacial or interglacial Root Cave
formed. However, most landform features of the area
formed over the last 20,000 years due to glacial ero‐
sion and (minor) deposition during the Late Wiscon‐
sin and subsequently during the Holocene dominated
by glacial and post‐glacial lakes.
Significant earth science features at Cabot Head in‐
clude: the Ordovician/Silurian transition; representa‐
tion of Early and Middle Silurian environments; four
bedrock “Type Sections”; a superb suite of subglacial
meltwater features; glacial and post‐glacial erosional
and depositional features, including the largest and
most diverse assemblage of relict wave‐cut bedrock
features documented in the world for freshwater
lakes; world‐scale dolostone karst pavements; active
karst drainage; and the relict karst (paleokarst) of
Root Cave which currently houses the best collection
of speleothems in Ontario.
This representation has contributed to the formal des‐
ignation of the area as a Provincially Significant Na‐
ture Reserve class park and a Provincially Significant
Earth Science Area of Natural and Scientific Interest.
The western portion of the study area lies within
Bruce Peninsula National Park and there have been
several recommendations to expand the park to in‐
clude all of Cabot Head. Additionally, the area is cur‐
rently a priority for conservation land purchases by
the province as well as the Nature Conservancy of
Canada. At the international level, it lies within the
Niagara Escarpment World Biosphere Reserve, all of
which provides strong impetus for formal designa‐
tion of the Cabot Head area at national and interna‐
tional levels of significance.
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History of Warder Ranch
Roy Warder and Pamela Hall
Lion’s Head, Ontario N0H 1W0

SUMMARY

Warder Ranch is a legacy of the Bruce Peninsula’s
rich agricultural history. It tells a story of a local
farmer, Walter Warder, who became recognized
provincially and nationally for his pioneer work in
land conservation and innovative approaches to
farming in poor soil conditions.

INTRODUCTION

What

is now known as Warder Ranch was origi‐
nally settled and owned by the Graham Family. We
do not know when the family moved to the prop‐
erty, but they were given legal procession in 1905.
The Grahams vacated the property and it was put
up for auction for debt and tax arrears in 1922 and
purchased by my Grandfather, Walter Warder, and
his partner and brother‐in‐law, William Tyndall, for
their sheep farming operation. The partnership con‐
tinued until 1927 when Walter Warder purchased
his partner’s share of the business and formed the
new business entity ‘Walter Warder and Sons,’
which stayed in existence for 45 years until 1972
when the business was incorporated to become
‘Warder Farms Ltd.’
When Walter discovered the ranch on a hunting ex‐
pedition in 1922 and decided to purchase it, I doubt
that he realized how the property would become a
showcase for the renovation of rough land pasture
into a viable property for the sustainability of live‐
stock not only on the Bruce Peninsula but also On‐
tario and beyond. I have no doubt, however, that he
had a plan. As we later came to realize he was an
inquisitive, methodical, and determined individual
who loved nature and the land with a positive atti‐
tude that if the “job at hand was not done right it
was not worth doing.” Also, there is no doubt that
his attitude was a necessity for the survival of the
farming operation and the livelihood of his family.
The initial purchase of land at the ranch was ap‐
proximately 200 acres and grew to a total of 2100

Figure 1. Historic homestead at Warder Ranch.
acres split roughly 300‐400 acres of renovated rough
land pasture and 1800 acres of forest.

RANCHING

Originally the land was pastured by sheep and was
then utilized by the cow calf herd and finally west‐
ern stockers to its present state now. These changes
came about due to changes and profitability in the
agriculture industry. The sheep and cattle were
summer pastured at the ranch and wintered at the
Lion’s Head farms of the family. The sheep and then
the cow calf herd were driven to and from the Ranch
every spring and fall on foot by family and friends,
and became an annual event. We would leave Lion’s
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Head at daylight with the calves penned in wagons
and their mothers following for the 20‐mile trek to
the ranch, arriving in mid‐afternoon. The Warder
cattle drive became well known with us having extra
help for the excursion from friends, neighbours, and
also the media.
Renovation of the Ranch did not happen overnight
and covered several decades. You have to remember
that originally most of the work was done by man‐
ual labour and horses, and in later years the services
of a bulldozer and backhoe contractor were utilized,
plus there was the Great Depression and war to deal
with.

Clearing

In earlier years renovation started with clearing of
land. The flat basin between Mud and Crane Lake
contained a river that connected the two and grew
willow, non‐commercial timber, rough bull grasses,
and weeds. The subsoil was sticky clay covered with
three inches to three feet of black muck. In a dry
year the ground was successfully burnt off to re‐
move the willows, etc. Some of the area was
ploughed and top worked, and some was never
touched. Grasses were sought out that would sur‐
vive in the constant wet and dry conditions. With
help from the University of Guelph, Reed Canary
Grass was imported from the United States at a cost
of over $2 per pound delivered. It was sown at three
pounds per acre with a light nurse crop of oats in
June. The rains ended up drowning out the oats but
the Reed Canary Grass flourished, filled in, and re‐
tarded the regrowth of willows. The next year seed
was sown with a cyclone hand seeder on the un‐
ploughed portion of the burnt and cleared land, and
then the willow groups were pulled out with horses
and naturally the grass fell into the spots and germi‐
nating. This work was started in the 1930s at a cost
of over $6 an acre for seed alone, more than the cost
of purchasing the land initially but, to this day, there
is still Reed Canary Grass growing with no other or
very little maintenance costs to this date 70 years
later.
The higher land was next to be renovated. A heavy
bulldozer with a 13‐foot wide blade clicked off an
acre per hour, and with one pass levelled the knolls,
took out some of the brush, tore out weed trees, and
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shoved high rocks and limestone slabs and boulders
to each side, leaving small ridges crosswise to the
slope of the land causing the water to walk off and
not run off. The bulldozer chopped the soil with its
wide tracks and disturbed the soil leaving grooves
for the seed and fertilizer to lodge later. The dozer
was a must as no other mechanized equipment
could drive over the rough land or stay upright.
Again the seed and fertilizer was sown with a hand
held cyclone seeder. The seed mixture now con‐
tained legumes and grasses consisting of Reed Ca‐
nary Grass, Orchard Grass, Brome Grass, Timothy,
Sweet Clover (white and yellow) Alsike, Red Clover,
and Alfalfa. Around 1947 a friend and associate of
Walter told him of a legume named Birdsfoot Trefoil
and that he should try it in his seed mixture. He be‐
came one of the first farmers to recognize the value
of Trefoil and use it as a pasture plant. It would sur‐
vive on poorly drained soil and remove nitrogen
from the air and store it in the soil and not cause
bloat in livestock.

Drainage

Additional

drainage ditches and water control
structures were added to the pastureland where soil
depth allowed, complementing the renovation pro‐
jects. Walter believed in working with Mother Na‐
ture and used the rocks for warmth and protection
of the new seedlings. In many areas of the ranch
land weeds were used as a cover crop and were
gradually crowded out as the new plants were es‐
tablished or gradually removed by hand with a
spade. The ranch was fenced off into smaller pad‐
docks for grazing and this way the paddocks could
be left idle for an extended period of time so to let
the grasses and legumes go to seed and also prevent
overgrazing.

INNOVATIONS

By early 1950 the ranch had become a showcase as
to what could be done by renovating rough land
pasture. In June of 1951 with the help of the Bruce
County Crop Improvement Association, George
Gear, Agricultural Representative for Bruce County
and Prof. R.J. Brydon of Guelph University over
1000 people would be beckoned to this far neck of
the woods where the first Ranchland Day in the
province was held.

On January 21st, 1953, Walter was invited to address
the Annual Convention Ontario Soil and Crop Im‐
provement Association’s annual meeting at Exhibi‐
tion Park, Toronto.
During the 1950s Prof. Dave Pengelly from the Uni‐
versity of Guelph spent his summers with his wife
and family at Warder Ranch studying the biology of
leafcutter bees and their relation to alfalfa seed set.
He was also intrigued by the presence of the black
widow spider and its eventual demise on the Penin‐
sula. A short time after my father, Maitland Warder,
passed on in 1996, Dr. Pengelly visited the family
and told me how puzzled he was by the loss of the
black widow and finally blamed it on the introduc‐
tion of earwigs.

In 1968, Warder’s Ranch was sold to the Ontario
government and a lease was retained until Walter’s
death in 1982. After that date, the ranch was leased
on a yearly basis by Warder Farms Ltd. (Carman,
Charlie, Maitland, and Roy Warder) until Parks
Canada took over management of the property from
the provincial government in 1990. The Ranch has
not been actively farmed since this date and now is
part of the National Park. To look at the ranch today,
I realize that it is a far cry from what it was in its
prime heydays. In the end, the Ranch’s legacy is that
it will remain undeveloped and will be enjoyed for
future generations.

CONCLUSION

In closing I would like to say that this has become a
LEGACY

By 1967, the CBC had made two documentaries on
Warder’s Ranch, the last one hosted by John Foster
called Life on the Land. To qualify for this you had to
be over 80 years old and spent your life on a farm
and actively involved in agriculture.
Walter Warder passed away in 1982 at the young
age of 97. I guess you could say Walter never did
retire, remaining active until his death and only
slowing down the final couple of years due to poor
eye sight. In 1985 Walter was nominated and in‐
ducted into the Ontario Agriculture Hall of Fame
and recognized “for his pioneer work in land conserva‐
tion and efficient use of poor soils. His ranch, north of
Dyer’s Bay in St Edmunds Township, became a show‐
place of what could be done with low grade, untillable
soils by scarification, fertilization, and the use of correct
forage seeds. He was one of the first farmers to recognize
the value of Birdsfoot Trefoil and use it as a pasture plant.

history on Walter Warder and his family as much as
the Warder Ranch, but neither of these two histories
and the events pertaining to it would have hap‐
pened without the other.
Accept our thanks for this opportunity, on behalf of
the Warder Family
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Mr. Warder developed the ability to diagnose and treat
health problems in sheep, cattle, and horses. Although his
main interest was in his cow/calf operation, he recognized
the economic advantage of grazing stockers on renovated
rough pastures for beef production.”
CKNX TV produced a documentary in 1983 called
Four Score Years and Ten, hosted by Murray Gaunt,
who interviewed Walter’s son Maitland, about his
father’s accomplishments in the agriculture indus‐
try. Again in 1990 they produced another for the
farm show “The Family Farmer”.
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Event Program
Friday, May 1, 2009
COASTAL HERITAGE PLENARY SESSION (National Parks Visitor Centre)
9:00‐9:30

Introduction and Welcome
Gordon Nelson (Session Chair)
C
Milt McIver (Mayor, Municipality of Northern Bruce Peninsula)
C
Ed Doadt (Chair, Park Advisory Committee)
C
Ivan Smith (Park Superintendent, Parks Canada)
C
Richard Murzin (President, Canadian Biosphere Reserve Association)

9:30‐9:50

Fathom Five as a Source of Knowledge.
Scott Parker (Parks Canada)

9:50‐10:10

Post‐Glacial Lake Levels and Geomorphology: 10,000 Years of Change in a
15‐Minute Talk.
Steve Blasco (Geological Survey of Canada)

10:10‐10:30

Our Coastal Wetlands: Biodiversity Values and Threats.
Pat Chow‐Fraser (McMaster University)

10:30‐10:45

Break.
Refreshments provides by Friends of Bruce District Parks

10:45‐11:05

The Status of Fisheries in Lake Huron.
Arunas Liskauskas (Ontario Ministry of Natural Resources)

11:05‐11:25

Marine Archaeology and Our Coastal Heritage.
Scarlett Janusas (President of SJAHCE)

11:25‐11:45

Working for Conservation on Lake Huron: Local Actions and an Interna‐
tional Vision.
Greg Mayne (Environment Canada)

11:45‐12:00

Plenary Wrap‐up.
Gordon Nelson (Session Chair)

LUNCH AND EXHIBIT SESSION (National Parks Visitor Centre)
12:00‐1:00

Lunch.
Fundraiser BBQ by Bruce Peninsula District School and St. Edmunds Public
School

12:00‐1:30

Exhibit Session.
Exhibitors, science fair projects, and research posters

12:00‐1:30

Perspectives through the Lens.
Photography of Willy Waterton
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Friday, May 1, 2009 (cont’d)
WORKSHOPS (National Parks Visitor Centre)
1:30‐2:30

Concurrent Workshop Session 1.
Towards Environmental Learning.
Birch Behmann (Teacher)
The Maritime Archives and Collections of Fathom Five.
Stan McClellan (Historian)
Ecosystems of the Northern Bruce Peninsula.
Jarmo Jalava (Ecologist)

2:30‐2:40

Break.
Refreshments provided by Friends of Bruce District Parks

2:40‐3:30

Concurrent Workshop Session 2.
Sources of Knowledge: An Aboriginal Perspective.
Anthony Chegahno (Chippewas of Nawash)
Local Knowledge through Oral Histories.
Holly Dunham (Friends of Fathom Five)
Geographic Information Systems for Managing Knowledge.
Jeff Truscott (Parks Canada)

DINNER AND EVENING PRESENTATION (Tobermory Community Centre)
6:00‐6:30

Reception.

6:30‐7:45

Dinner.
“A Taste of the Bruce”

7:45‐8:45

Lessons for the Future: Experience from the Georgian Bay Littoral Biosphere
Reserve and a Vision for a Community‐based Institute.
Rebecca Pollock (Georgian Bay Littoral Biosphere Reserve)

Saturday, May 2, 2009
FIELD TRIP (Cabot Head)
7:30‐12:00

Cabot Head Research Station. Active migration monitoring facility
Rod Steinacher (Bruce Peninsula Bird Observatory)
Bluffs and Barrens. Geology and geomorphology of Cabot Head area.
Daryl Cowell (Geologist)
Crane Lake and Warder Ranch. Settlement and agricultural history
Roy Warder (Local Resident)
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Speaker Biographies
Birch Behmann
Mr. Birch Behmann has been teaching environ‐
mental and outdoor education for 15 years. He is
currently teaching the Outers program and geogra‐
phy at Bruce Peninsula District School in Lion’s
Head.

Steve Blasco
Mr. Steve Blasco is a marine engineering geophysi‐
cist with the Geological Survey of Canada, at the
Bedford Institute of Oceanography, Nova Scotia. His
research focuses on seafloor and lakebed geology
and has taken him from the North Pole to the Carib‐
bean. Mr. Blasco was chief scientist on a joint Can‐
ada, US, and Russian expedition to the TITANIC
wreck site. In 2001 he became a Member of the Or‐
der of Canada.

Anthony Chegahno
Mr. Anthony Chegahno is from Cape Croker. He has
a Masterʹs of Theology Degree. For the past three
years he has been involved with a Species at Risk
Inventory Project within Cape Croker and Nawash
Hunting Grounds. This is a project is to col‐
lect essential baseline information on alvar and other
priority species and provide various teaching and
training opportunities within the Nawash commu‐
nity.

Patricia Chow‐Fraser
Dr. Chow‐Fraser is an ecologist and a Professor at
McMaster University, who specializes on coastal
wetlands of the Great Lakes. She and her students
have developed a suite of ecological indicators to
assess wetland health that can be used by environ‐
mental agencies in routine monitoring programs.
Her current research focuses on wetlands of eastern
Georgian Bay and the North Channel, where they
have identified some of the most pristine coastal
marshes in the Great Lakes basin, many of which are
similar in quality to those located in the islands of
Fathom Five National Marine Park.

Daryl Cowell
Mr. Daryl Cowell is a geologist who has worked
extensively on the geology and landforms of
the Niagara Escarpment. He is a graduate of

McMaster University in Hamilton, Ontario and his
MSc. studies were on the karst of the Bruce Penin‐
sula. He currently operates a consulting business
from his home near Tobermory.

Holly Dunham
Ms. Holly Dunham is a seventh generation resident
of St. Edmunds Township. Her parents were raised
on opposite sides of Little Tub Harbour ‐ this had a
special meaning in the early days of Tobermory. For
the last 16 years she has worked at The Tobermory
Press (Editor). She has been a volunteer with the
Friends of Bruce District Parks since around 1980.

Jarmo Jalava
Mr. Jarmo Jalava is a writer, songwriter and consult‐
ing ecologist who has spent much of his adult life
exploring the natural areas of southern and central
Ontario. He has authored or coauthored hundreds
of ecological reports, including Alvars of the Bruce
Peninsula and the Ecological Survey of the Niagara
Escarpment Biosphere Reserve. His essays, short
stories and poetry have appeared in Alternatives,
Exile: The Literary Quarterly, Every Grain of Sand:
Canadian Perspectives on the Environment, and
other literary and general interest publications. His
two music CD’s have received airplay on both sides
of the Atlantic, and he has performed across North
America and Mexico.

Scarlett Janusas
Ms. Scarlett Janusas is the Vice President of the As‐
sociation of Professional Archaeologists, President of
Scarlett Janusas Archaeological and Heritage Con‐
sulting and Education, and former chair of Ontario
Marine Heritage Committee. She has worked on the
Spanish Basque whaling ship SAN JUAN with Parks
Canada in Red Bay, Labrador; and, archaeologist for
the underwater investigation of prehistoric shore‐
lines in Georgian Bay. She has been a resident of the
northern Bruce Peninsula for close to 20 years.

Arunas Liskauskas
Mr. Arunas Liskauskas is a management biologist
with the Ministry of Natural Resources, Upper Great
Lakes Management Unit, Lake Huron Office. He has
been with the unit since 1993 and has worked on
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various projects including walleye rehabilitation,
esocid spawning surveys, nearshore fish community
surveys as well as assisting in the development of
Lake Huron Environmental Objectives. He has a
Hon. BSc. in Fisheries from the University of Guelph
and an MSc. in Fish Genetics also from Guelph.

Greg Mayne
Mr. Greg Mayne works with Environment Canada’s
Great Lakes Management and Reporting Section
where he collaborates with government agencies,
ENGOs, academia and community‐based conserva‐
tion groups to identify strategies and projects which
promote conservation of Great Lakes water quality
and biodiversity. He currently plays a lead role in
the Lake Huron Biodiversity Conservation Strategy.
He is also a director with the Canadian Organization
for Tropical Education and Rainforest Conservation
and was the first Station Manager for the Caño
Palma Biological Station, Costa Rica.

Rod Steinacher
Mr. Rod Steinacher is a resident of the upper Bruce
Peninsula and a recent retiree from teaching Science
and Outdoor Education with the Waterloo Region
District School Board for 30 years. He is a founding
member of the Bruce Peninsula Bird Observatory,
and is currently the organization’s president. He
actively participates in a number of bird monitoring
programs and is a proponent of citizen science and
of meaningful engagement with environmental is‐
sues, both locally and globally.

Jeff Truscott
Mr. Jeff Truscott is currently the Geomatics Special‐
ist at Bruce Peninsula/Fathom Five. He has worked
in the field of Geomatics for 10 years and spends far
too much time in front of computers. He is currently
working on his MSc. by studying 70 years of beaver
and landscape change in the northern Bruce Penin‐
sula.

Stan McClellan

Roy Warder

Mr. Stan McClellan is a local maritime historian. He
was the Superintendent of Fathom Five Provincial
Park and upon establishment the Marine Advisor
for Fathom Five National Marine Park. The archives
and collection are a reflection of his hard work and
dedication.

Mr. Roy Warder was born and raised in Lionʹs
Head, Bruce Peninsula and operates Warder Farms
Ltd. Interests are farming, carpentry, and wildlife.
Presently employed by Owen Sound Transportation
as Terminal Supervisor for Chi‐Cheemaun ferry ser‐
vice to Manitoulin Island.

Scott Parker

Willy Waterton

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 sci‐
entific monograph on Fathom Five. He holds an
Hon. BSc. and MSc. degree.

Mr. Willy Waterton is chief photojournalist for the
Sun Times, a Sun Media daily newspaper based in
Owen Sound where he has spent the last 32 years
photographing the Bruce‐Grey area and its’ people.
His newspaper photographs have won over 100
provincial and national awards. He photographed a
paddling guide to Bruce‐Grey, Sweetwater Explorer.
The Tom Thomson Memorial Art Gallery in Owen
Sound has shown Waterton’s photography in three
exhibitions.

Rebecca Pollock
Dr. Rebecca (Becky) Pollock is the Vice‐President of
the Canadian Biosphere Reserves Association. She is
also the Communications Manager for the Georgian
Bay Biosphere Reserve, based in Parry Sound, On‐
tario, and a researcher at the University of Waterloo
in the Department of Environment and Resource
Studies. She recently completed her doctorate in Ca‐
nadian Studies at Trent University on the role of
UNESCO Biosphere Reserves in Governance for
Sustainability. She is working to set up a commu‐
nity‐based research institute in eastern Georgian
Bay.
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List of Exhibitors
C
C
C
C
C
C
C
C
C

Amabel‐Sauble Community School
Bruce County Museum and Archives
Bruce Peninsula Biosphere Association
Bruce Peninsula Bird Observatory
Bruce Peninsula District School
Bruce Peninsula Environment Group
Escarpment Biosphere Conservancy
Friends of Oliphant Coastal Environment
Georgian Bay Littoral Biosphere Reserve

C
C
C
C
C
C
C
C
C

Lake Huron Learning Collaborative
Nature Conservancy of Canada
Niagara Escarpment Biosphere Reserve
Ontario Nature
Ontario Parks
Ontario Nuclear Waste Management
Peninsula Bruce Trail Club
St. Edmunds Public School
Toronto Zoo
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APPENDIX B:
CONSULTATIVE COMMITTEE SESSION
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Session Summary
INTRODUCTION

C

What benefits do you see from this type of forum
and for whom?

C

Where would you have normally gone or
thought to seek such sources of knowledge?

C

What potential opportunities do you see for
bringing knowledge together? Is there a collabo‐
rative platform already in use that we can make
use of? Other alternatives?

C

What could you or your group bring to such a
future collaboration or institute? Who do you
think should be involved with this collaboration
and why?

As a component of the Sources of Knowledge Forum
on May 1‐2, 2009, a Consultative Committee Session
was held to “further discussions on the development
of an institute for research and learning in the north‐
ern Bruce Peninsula.” This two‐hour session brought
together representatives from a wide range of local
and regional interests to: (1) evaluate the effective‐
ness of the forum as a vehicle for disseminating local
knowledge; (2) discuss opportunities to better inte‐
grate and enhance accessibility of knowledge, and; (3)
explore institutional arrangements that facilitate the
integration and accessibility of knowledge for a wide
range of decision‐makers. Due to the broad interests
and applications of local knowledge, 29 individuals
were invited to participate in the session representing
a range of community sectors, including students and
teachers, universities, businesses, all levels of gov‐
ernment, non‐profit organizations, and foundations.

SESSION OVERVIEW

The session began with a reflection of the forum in
which participants could provide input on the out‐
comes of the event and areas of improvement for fu‐
ture years. Overall, participants felt that the event
was successful in disseminating research and infor‐
mation on local natural and cultural history and
bringing a broad range of community members and
partners together to share knowledge. Many partici‐
pants were largely unaware of the research that has
taken place in and around the park, as well as the
number of organizations and individuals on the
northern Bruce Peninsula involved in gathering or
sharing knowledge. However, a key recommendation
was the need to better incorporate local community
members in the event by providing more opportuni‐
ties for local citizens to contribute their knowledge.
Following the reflection, seven focus groups were
established to discuss the current situation of local
knowledge systems. Four questions were provided to
facilitate discussions on opportunities to better inte‐
grate and enhance accessibility of sources of knowl‐
edge, including:

These focus groups provided insight on the applica‐
tions for local knowledge in the community, an in‐
ventory of existing sources of knowledge, and ideas
for potential mechanisms and partners to collabora‐
tively share and disseminate.
The final part of the session was to look at existing
institutional arrangements throughout North Amer‐
ica that serve as collaborative hubs for knowledge on
coastal communities. Through a vision gallery, par‐
ticipants were able to comment on vision statements
of the Lake Huron Charter, Gowgaia Institute,
Saginaw Bay Watershed Initiative Network, Lake
Huron Centre for Coastal Conservation, the Georgian
Bay Association, Friends of Sauble Beach, and the
Lake Huron Learning Collaborative. In addition to
these existing arrangements, idea statements were
presented to illustrate potential arrangements for the
context of the northern Bruce Peninsula, including
the Bruce Peninsula Institute for Environmental and
Community Studies (Scott Parker) and the Northern
Bruce Learning Community (Bruce Peninsula Bio‐
sphere Association). Comments from participants
indicated which parts of these arrangements would
be appropriate and desired for the northern Bruce
Peninsula.
The Consultative Committee Session provided a fo‐
rum in which a range of community interests were
brought together to explore local knowledge systems
and provide diverse perspectives on how this knowl‐
edge could be better shared, disseminated, and ap‐
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plied in the community and among local and regional
partners. With this information the Parks Advisory
Committee can better coordinate the Sources of
Knowledge Forum in future years and begin to un‐
derstand its role in local knowledge systems and in
the potential development of an institute for research
and learning in the northern Bruce Peninsula.

SESSION PARTICIPANTS

The

following individuals participated in the Con‐
sultative Committee Session, however, it should be
noted that this was an open session and some indi‐
viduals moved in and out for the duration of the ses‐
sion. (Note: Parks Advisory Committee members are
marked with an asterisk):

Ed Doadt*, Dr. Gordon Nelson*, Rod Steinacher*,
Glenda Clarke*, Bill Graham*, Tom Boyle*, Daryl
Cowell*, Bill Caulfeild‐Browne*, Howard Frohlich*,
Scott Parker, Sean Liipere, Frank Burrows, Louise
Johnstone, Megan Myles, Jenelle Hellyer, Birch Beh‐
mann, Elizabeth Thorn, John Francis, Rick Salen, Dar‐
ci Lombard, Dr. Pat Chow‐Fraser, Dr. Rebecca Pol‐
lock, Dr. Bill Rapley, Richard Murzin, Roberta
Brignell, Brian Craig, John Smallwood, Anna Dalton
Needles, Beth Anne Currie, Jennifer Barratt‐Parker
(Facilitator), and Chantel LaRiviere (Scribe).

REFECTIONS ON THE FORUM
“It’s brilliant. The park has a lot of resources to draw
on and offer to a broad audience. We should do this
again. Lets make it two days and have the afternoon
sessions repeat so people do not have to choose be‐ C
tween them.”
“I was struck by the number of people who show a
sense of ownership. The Bruce is a well‐kept secret;
there are so many organizations here. I was particu‐
larly struck by Anthony Chegahno’s talk and the idea
he shared with us about needing to share with one
another on an eye‐to‐eye level with humility. If we
don’t share our knowledge we get nothing done.”
“The visitor centre felt like an escarpment community
centre. This was a living example of people getting
together to share knowledge. The variety and brevity
of the morning session was excellent. The forum also
provided a good opportunity for networking and the
feeling of a sense of family.”
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“Today provided
energizing.”

perspective

and

it

was

re‐

“Today was a good opportunity to gather informa‐
tion. I would like to have digital access to what was
shared today.”
“Local citizens and their local knowledge were not
incorporated enough. A lot of locals don’t know or
understand what is going on in the park. We should
invite sharing from the local community. It may be
better to organize the forum for a weekday in order
to facilitate local involvement. It might also help to
plan it further in advance and get the word out
sooner. What is the focus of the institute or group in
the future? We need to focus on directionality.”

FOCUS GROUP DISCUSSIONS
QUESTION 1:

What benefits do you see from this type of
forum and for whom?
Networking and Partnerships
C Illuminates significance of research and educa‐
tion in national parks and marine conservation
areas to Parks Canada and to community
C Reports on and disseminates results of research
and identifies research applications and needs for
Parks Canada and partner organizations
C Informs community of research results and po‐
tential implications for communities
C Improves networking and relationship building
Raises the profile of organizations in the commu‐
nity and creates awareness of who is doing what
C Provides a platform for collaboration to avoid
duplication and facilitate resource sharing
Integrated Community Planning
C Enables knowledge‐based decisions and integra‐
tion of environmental protection in community
development (e.g., residential development,
roads, businesses, farming practices)
C

Provides framework to develop tools for com‐
munity knowledge sharing

Links to Research Community
C Provides innovative method of disseminating
research within Parks Canada, the research

C

community, the local community, and among
visitors
Provides direct link and accountability between
researchers and the local and wider community

C
C

Youth Education and Engagement
C Engages youth in local environmental initiatives
C Improves exposure to mentors/role models
C Provides exposure to future career opportunities
and employers
Lifelong Learning
C Creates understanding and respect for place and
how can they live more sustainable
C Provides access to organizations and resources
C Provides access to comprehensive knowledge
base
QUESTION 2:

Where would you have normally gone or
thought to seek such sources of knowledge?
C
C
C
C
C

C
C

Internet and online media (e.g., Wikipedia, TED
Talks, Google)
Local libraries (e.g., books, literature reviews,
publications)
Other conferences (e.g., Niagara Escarpment
Leading Edge Conference)
Universities and colleges
Government agencies (e.g., national and provin‐
cial parks, Niagara Escarpment Commission,
Ministry of Natural Resources)
Non‐government organizations (according to
geographic area and areas of expertise)
Local experts (e.g., First Nations, schools, busi‐
nesses, citizens)

QUESTION 3:

What potential opportunities do you see for
bringing knowledge together? Is there a col‐
laborative platform already in use that we
can make use of? Other alternatives?
Collaborative Networks
C No existing collaborative platform for commu‐
nity planning to identify strategic community

C

goals that integrate environmental, social, and
economic values
Many local groups with same mandate but no
coordination between them
Several multi‐stakeholder networks but they are
all focused on specific areas (e.g., Parks Advisory
Committee, NEPOSS, Greenway Initiative, Niag‐
ara Escarpment Biosphere Reserve)
Bi‐national partnerships exist but they are typi‐
cally for government and environmental agen‐
cies, not for local groups

Capacity‐Building Organizations
C Several organizations have mandates focused on
building collaborative platforms and capacity
(e.g., Community Foundation Grey‐Bruce, Lake
Huron Learning Collaborative, Bruce Peninsula
Biosphere Association, Grey‐Bruce Sustainability
Network)
C Use biosphere reserves as a mechanism to share
knowledge between communities
Community Participation
C Engage broader community audiences through
two‐way knowledge sharing
C Compile list of potential learning and volunteer
opportunities
Archives and Libraries
C Use existing websites (e.g., Friends of Bruce Dis‐
trict Parks) to create a ‘virtual institute’ or a clear‐
inghouse for existing knowledge and to dissemi‐
nate current research
C Use new media technology to address changing
user needs (e.g., podcasts, TED talks)
C Use libraries as local archives for knowledge
Conferences and Events
C Host forums in different locations using partner
events to disseminate knowledge (e.g., Commu‐
nity Foundations Grey‐Bruce, Leading Edge)
C Use Speaker Series presentation format (e.g.,
Bruce Peninsula Environment Group)
Community Learning Facilities
C National Parks Visitor Centre
C Institute for Outdoor Education and Environ‐
mental Studies
C Bruce County Museum and Archives
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C
C

Tobermory Museum
Celtic Sports Camp

QUESTION 4:

What could you or your group bring to such
a future collaboration or institute? Who do
you think should be involved with this col‐
laboration and why?
Parks Canada
C Commitment to research and outreach for plan‐
ning and management of Bruce Peninsula Na‐
tional Park and Fathom Five National Marine
Park
C Access to regular use of professional researchers
in planning and management
C Protected land and water environments for re‐
search, education, and outreach
C Access to library of research and resources
C Land base for outdoor classrooms
C Network of diverse park experts
C Park facilities for events
Parks Advisory Committee
C Forum of diverse community interest groups,
including conservation, tourism and recreation,
and business representatives
C Strong focus on management planning for two
national parks
C Strong link between national parks and commu‐
nity
Bruce Peninsula Biosphere Association
C Charitable organization and access to Niagara
Escarpment Biosphere Trust
C Represent conservation and economic develop‐
ment interests
C Links to international network of biosphere re‐
serves to share knowledge with other communi‐
ties (e.g., Halton Hills, Niagara Region, Georgian
Bay Littoral Biosphere Reserve, etc)
Community Foundation Grey‐Bruce
C Created a network and database of environ‐
mental organizations within Grey and Bruce
Counties
C Significant capacity for fundraising and adminis‐
ter an Environmental Endowment Fund
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C

Annual roving environmental forum

Lake Huron Learning Collaborative
C Experience in establishing institute focused on
learning
C Already building collaborations
C Provide credit courses
C Experience in fundraising
Local Schools
C Vehicle for environmental education at elemen‐
tary and secondary levels
C Significant programs in ecological monitoring
and environmental education
C Significant links to career development in the
environment through Specialist High Skills Major
program
Local Experts
C Extensive knowledge and expertise in local
community but need to establish research bank of
permanent and seasonal residents that are ex‐
perts in specific areas and to facilitate volunteer
opportunities
C Private interest in knowledge sources and par‐
ticipating in collaborations
Colleges and Universities
C Help to develop local campus, mobile laboratory,
field courses and credit courses
C Provide higher level of learning involvement
C Virtual meetings
Chambers of Commerce
C Access to infrastructure needs (e.g., food, lodg‐
ing, community hall)
C Forum to understand and address local issues
C Opportunity to incorporate knowledge sharing
into businesses and practices (e.g., contracting,
consulting, eco‐tourism)
Politicians
C Provide political support at all levels
C Provide tax exemption status for fundraising
C Help to inform research needs
Media
C Publicity and reporting for local initiatives
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