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The third Sources of Knowledge Forum: Dark Skies,
Bright Minds, was held in Tobermory, Ontario on
April 29-30, 2011. Once again, the Forum celebrated
the natural and cultural heritage of Bruce Peninsula
National Park, Fathom Five National Marine Park and
the surrounding communities by exploring the value
and importance of our dark skies. The event brought
together local, national and international speakers
on dark sky conservation, astronomy and ecology of
the night. Artists, scientists and practitioners alike all
shared their perspectives and reinforced the ongoing efforts to recognize and protect the region’s
dark skies. The venue was filled to capacity and attracted 107 students, local residents, and others with
an interest in this important and inspired theme.
On April 29, two plenary sessions offered presentations and panel discussions on a wide range of dark
sky related topics, including amateur astronomy,
light pollution abatement programs, ecological impacts of light pollution and cultural perspectives on
the night. During the evening, participants gathered
at the Tobermory Community Centre for a social reception and a dinner provided by students at Bruce
Peninsula District School as part of a fundraiser for
their Outers program. The first Sources of Knowledge
Award of Excellence was presented to the Bruce Peninsula Environment Group’s Dark Sky Committee in
recognition of their pioneering efforts to introduce
the dark sky concept to the community on the Bruce
Peninsula. Finally, a keynote presentation by local
photographer and artist, Steve Irvine, captivated participants with images illustrating the beauty of the
night sky.

Throughout the event a ‘Magic of the Night’ photo
gallery profiled the photographs by 16 local artists.
Participants also had the opportunity to visit the displays of 10 local and regional organizations to raise
awareness of dark skies initiatives throughout the
region.
As demonstrated in the following proceedings, the
Sources of Knowledge Forum continues to be an innovative platform for gathering and sharing knowledge on the Bruce Peninsula’s natural and cultural
heritage. It is hoped that this knowledge can be used
to support informed decision-making on dark skies
conservation on the Bruce Peninsula and throughout
the region.

Scott R. Parker
Sean Liipere
Bill Caulfeild-Browne
Arlene Kennedy
J. Gordon Nelson

On April 30, three workshop sessions were offered
which provided practical, hands-on learning opportunities with local and regional experts. These workshops focused on bird migration, dark sky stewardship, maritime navigation and backyard amphibian
and reptile monitoring. In the evening participants
had the opportunity to join Parks Canada staff on a
night hike in Bruce Peninsula National Park or to visit
the Quetican Observatory in Lion’s Head for a tour of
the night sky.
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Sharing Perspectives on the Natural and Cultural
Heritage of the Bruce Peninsula
Organized by
The Sources of Knowledge Subcommittee
of the Park Advisory Committee for
Bruce Peninsula National Park and Fathom Five National Marine Park

Introduction

Guiding Principles

National parks and the communities in which they
are woven are often recognized for their natural
beauty and recreational opportunities. However,
they are also significant sources of knowledge and
serve as valuable sites for research and learning.
The Sources of Knowledge Forum is intended to
demonstrate how research and learning in Bruce
Peninsula National Park, Fathom Five National Marine Park, and the surrounding community contributes to a better understanding and appreciation of
the region and sense of community well-being. The
Forum is a regular means of presenting research
activities, their results and their implications for
decision-making. It provides students, educators,
researchers, citizens, business operators and policymakers with access to networks, information and
ideas.

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

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

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



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



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



















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

NOTE: *First Nations have a separate consultation
process with Parks Canada. Although their contribution to PAC is welcome, they are not bound by
PAC procedures or decisions.
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Sources of Knowledge Subcommittee
On May 2, 2008, PAC established the Sources of
Knowledge Subcommittee to “organize a forum to
report on ongoing research in the greater park
ecosystem and to develop a model for a larger
knowledge network.” The Subcommittee successfully hosted the first Sources of Knowledge Forum in
May 2009 which focused on ‘Coastal Heritage.’
Building on its success, the Subcommittee hosted
the second Sources of Knowledge Forum in April
2010 which focused on ‘Wildlife and Its Value to
Community.’
The 2011 Sources of Knowledge Subcommittee
included: Gordon Nelson, Darci Lombard, Bill Graham, Bill Caulfeild-Browne, Tom Boyle, Howie
Frohlich, Sean Liipere, Scott Parker, Birch Behmann,
Arlene Kennedy and Sylvia Elliott.

The Subcommittee wishes to thank Ed Doadt, Chair
of PAC, for his interest and support, as well as PAC
itself for the opportunity to continue to host the
Forum. We would also like to extend our appreciation to Frank Burrows, Superintendant of Bruce
Peninsula National Park/Fathom Five National Marine Park, and his staff for their strong support.
Park facilities and staff have made the Forum possible. In particular, we would like to express many
thanks to Scott Parker and Sean Liipere whose support for the Forum goes beyond the call of duty
and is fundamental to its success.

Gold Sponsors (>$1000)

The Subcommittee would also like to express
thanks to Sylvia Elliott, the Administrator for the
Sources of Knowledge Subcommittee, who has
helped significantly with the organization of the Forum. Arlene Kennedy also invested a tremendous
amount of time and energy in the 2011 Forum and
we would like to thank her for becoming a part of
the team.

Silver Sponsors (>$500)

We are also grateful to all of the speakers, workshop leaders, exhibitors, and artists for their participation in the event and for sharing their vast
knowledge with our community.
Finally, the Subcommittee reserves a special thank
you to the listed organizations and individuals.
Without their generous contributions and support
the Forum would not have been possible. Donations are welcomed for other individuals or organizations interested in supporting this event and
charitable tax receipts can be provided.



Bruce Power



Ontario Trillium Foundation



Dr. Gordon Nelson



Ms. Arlene Kennedy



Municipality of Northern Bruce Peninsula



Nuclear Waste Management Organization



Parks Canada



Mr. Bill Caulfeild-Browne



Mr. Bill Graham

Bronze Sponsors (<$500)


Friends of Bruce District Parks



Summer House Park



Bruce Peninsula Press



Tobermory Snowmobile Club



Calframo Limited



Ferndale, Lion’s Head and District Lions Club



Mr. Scott Parker



Nature Conservancy of Canada
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Exhibitor’s Gallery
The Bruce Peninsula is connected to an enormous
network of organizations dedicated to conservation
and sustainable development. The 2011 Exhibitor’s
Gallery is an opportunity to explore dark skies initiatives taking place throughout the region, including
displays and information provided by the following
organizations:











Bruce Peninsula Biosphere Association
Bruce Peninsula Bird Observatory
Bruce Peninsula Environment Group
Friends of Bruce District Parks
Long Point Eco-Adventures
Municipality of Northern Bruce Peninsula
Nuclear Waste Management Organization
Ontario Ministry of Natural Resources
Torrence Barrens Dark Sky Preserve
Toronto Entomologists’ Association

Magic of the Night Gallery
The ‘Magic of the Night’ gallery featured amateur
and professional photographers celebrating the
beauty of the night sky.

















Scott Currie
Ethan Meleg
Stuart Heggie
Dameon Wall
Paul Zelichowski
Troy Johnstone
Rod Steinacher
Bev Sawyer
John Hlynialuk
Charlie Szabototh
Doug Cunningham
Bill Caulfeild-Browne
Erin Deakins
Sheryl Marshall
Telfer Wegg
Willy Waterton
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Opening Remarks
Scott Parker
Session Chair, 2011 Sources of Knowledge Forum
Welcome to our celebration of dark skies and the
bright minds that illuminate our conscience. Once
again, our program presents a rich and diverse array
of topics and perspectives – from the astronomer to
the ecologist and from the pragmatic to the poetic.
As with past forums, we have speakers whose work
is empirical and provides insight into “what exists”.
For example, we will learn of the nocturnal species
in Lake Huron most familiar to Jeff Schaeffer and of
the stars which continue to inspire Terence Dickinson.
We also have speakers whose work is purposive and
reveals “what we are capable of doing”. As with the
light pollution abatement and dark sky preserve
work of Robert Dick and David Welch.
But the Forum is not simply about listening to the
experiences of others, it’s an opportunity for reflection, to consider “what is it that we MUST do”. This
speaks to the values and ethics we share as a community. Here in the darkness things look bright. For
instance, I recently attended a Park Advisory Committee meeting where Tom Boyle, Municipal Councillor, spoke of the dark sky initiative. He has firsthand experience with many of the organizations in
the region and in his paraphrased words, “the dark
sky initiative has demonstrated how our community
has the capacity to become engaged and it shows
that we are well on our way to building the social
networks needed to address the complex and pressing issues we face”.
As an ecologist with Parks Canada, this has been a
year of much reflection. You see, Parks Canada is
celebrating its 100 years as the first national park
system in the World. From the onset, parks have
been viewed as places to learn; places to enjoy;

and, places which need to be protected and kept
inviolable. Although the vision remains clear, the
context and challenges have obviously changed.
With this in mind, the Forum couldn’t be more relevant. Here we are gathered to discuss research,
learning, and appreciation of dark skies. We are
celebrating that which we are beneficiaries and
recognizing our future responsibilities as stewards.
In my mind, this is an opportunity to ensure that the
dark skies observed from Fathom Five’s Flowerpot
Island 81 years ago, when it was first established as
part of a national park, remains as inspiring and
awesome for another 81 years.
As a member of the Sources of Knowledge Committee, I would like to extend my gratitude to those
who have helped facilitate this event.


The staff and students of Bruce Peninsula District School. We recognize the need and benefit
of integrating with our schools and youth on
such important environmental and social issues.



The Royal Astronomical Society of Canada, in
particular Robert Dick, for developing the Dark
Sky Preserve program so that we, and other national parks, have a framework in which to advance dark sky efforts.



The Bruce Peninsula Biosphere Association.
Their involvement in the Forum exemplifies
their commitment to the world biosphere reserve concept.



To our many funders, whose generosity and
support is much appreciated.

Finally, to all our speakers... thank you. We are
grateful that you are willing to share, to guide, to
inspire.
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Amateur Astronomers: Naturalists of the Night
Terence Dickinson
Editor, SkyNews Magazine
SUMMARY

FURTHER READING

The majesty of the night sky has fascinated humans
since antiquity. In this illustrated presentation, astronomy author Terence Dickinson begins with the
stars and constellations seen on a clear night from
rural Ontario, then reveals the grandeur of the universe as seen from the very best astronomical sights
on Earth. During a lifetime of observing the night
skies, Terence has seen nighttime lighting expand
much faster than has the population. By one estimate, it has quadrupled in intensity every decade
since 1960, meaning that the global night lighting
illumination is 1000 times brighter now than it was
50 years ago. A considerable amount of it is waste
lighting, flooding uselessly upward and (among
other things) destroying our heritage of nature’s
star-filled night. Overall, the current state of night
lighting has culturally altered human perception of
the night in profound ways. Although outdoor lighting is much more efficient than it was in past decades, that has simply meant that it has become
cheaper to throw the same amount of light – or
more – to illuminate an empty office tower all night,
an empty shopping mall parking lot after 10 p.m., or
fully illuminate a little-used freeway at 3 a.m. Before it is too late, deep rural – but accessible – dark
sky preserves appear to be the only way to prevent
the disappearance of the pristine night sky from
sites within a reasonable day’s drive for a family.

Dickinson, T. and A. Dyer. 2008. The Backyard Astronomer's Guide (Third Edition). Firefly Books Ltd.
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Dickinson, T. 2006. NightWatch: A Practical Guide to
Viewing the Universe (Fourth Edition). Firefly Books
Ltd.
Pasachoff, J. And D. Menzel. 2002. Peterson’s Field
Guide to the Stars and Planets. Houghton Mifflin.

Reducing Light Pollution across Canada:
Efforts of the Royal Astronomical Society of Canada
Robert Dick
Chair, Light Pollution Abatement Committee
Royal Astronomical Society of Canada
SUMMARY
Canadian Dark-sky Preserves (DSPs) serve two purposes. They protect and improve existing areas
from the impact of artificial light at night (ALAN),
and they raise public awareness that light can be a
pollutant. Although the DSP Program was created
by a national astronomy organization, ALAN impacts more than just astronomers. Indeed, illuminating large areas fundamentally changes the environment. Yet it has only been during the last decade that the extent of this impact has been understood.
ALAN affects astronomy by veiling our view of celestial objects with artificial sky glow, which reduces
our ability to study these objects. Sky glow is caused
by excessive illumination, glare and light trespass
that collectively are referred to as light pollution.
Research has discovered the full impact of ALAN
and we now know that it affects all living systems.
The study of the need-for-darkness at night is called
scotobiology, and this study looks into how living
systems take advantage of darkness and it provides
limits on how much light wildlife can tolerate.
Parks Canada funded the compilation of data on the
limits for brightness, colour, extent and duration of
illumination, and these have been incorporated into
the lighting protocol for the Canadian DSPs. By establishing a consistent program for DSPs under the
management of a national organization, with a
clearly defined lighting protocol and other requirements, it has allowed Canada to develop more Preserves than any other country.
WHAT IS THE ROYAL ASTRONOMICAL
SOCIETY OF CANADA?
The Royal Astronomical Society of Canada (RASC) is
a national organization of amateur and professional
astronomers. It was formed in 1868 in Toronto and

received its Royal Charter in 1903 from King Edward
VII. It now has 29 chapters or “Centres” across Canada with over 4,100 members – 6% of whom are
outside the country. Its mission is to promote astronomy and allied sciences through education,
outreach, research, publications, partnership and
community.
Our members are observers of the night sky but it
has become harder for our members to find dark
enough skies to observe the distant and faint celestial objects. They must now drive hundreds of kilometres from their urban homes to find good observing sites. Every decade they must drive an additional ten kilometres because of the growth of artificial sky glow around our cities.
In the early 1990s, the RASC began to speak more
publicly about the problem of light pollution. Over
the following two decades they developed a program that now includes the development of Darksky Preserves and an Urban Star Parks.
WHAT IS LIGHT POLLUTION?
We have heard a lot about pollution over the last 50
years, especially that which is associated with air
and water. The world has spent trillions of dollars
over that time (Bell 2010) to understand and reduce
it. We are now learning about artificial light at night
(ALAN) and light pollution so it may be reduced.
Fortunately, we already have the technology to reverse its effects; it just has to be used.
There are three sources of ALAN: commercial lighting, municipal lighting and residential lighting. Their
adverse effects manifest themselves in three ways:
glare, light trespass and the resulting artificial sky
glow. The combined effects are called light pollution.
The direct view of the lamp produces glare that can
prevent us from seeing into less brightly illuminated
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areas. Light that shines into a neighbour’s property
or windows is called light trespass. The light that
shines nearly horizontally or up into the sky scatters
of dust and aerosols to create a dome of light over
urban areas we call artificial sky glow.
Sky glow obscures our view of the night sky, and it
affects the behaviour of wildlife. It also triggers
chemical reactions in our lower atmosphere that
sustain daytime photochemical smog throughout
the night (Stark et al. 2010), which exacerbates air
pollution. We are beginning to discover just how
pervasive and insidious the effects of light pollution
can be.
RATIONALE FOR THE LIGHT POLLUTION
ABATEMENT PROGRAM
Nothing begins in a vacuum – except perhaps the
Universe itself. The beginning of the Dark-sky Preserve Program had its roots over a century ago (Dick
2010). Astronomers felt helpless to do anything
about it because they were not trained as activists
or environmentalists. They had to grow into the
craft.
Almost from the beginning, the RASC was affected
by the c.1850 invention of artificial light bulb (Wiki,
Incandescent Light Bulb). By the end of the 19th cen-

tury ALAN began to force astronomers to locate
their observatories away from cities. By the late 20th
century, all major observatories were being built in
remote locations.
In the beginning of the 21st century, established urban observatories were being closed or reduced to
public outreach facilities. In 1986 the Mt. Wilson
Observatory in California was sold. The lands of the
Yerkes Observatory in Illinois were sold off in 2006,
and the David Dunlap Observatory lands north of
Toronto were sold in 2007. These historical facilities
now support only limited research and public outreach.
Early concerns over the impact of light pollution
were not formalized until 1988 when astronomers
from Tucson Arizona formed the International Darksky Association (IDA History N.D.). Although national in focus, it attracted amateur and professional astronomers as members from around the
world.
Light pollution correlates with economic development and throughout the 1990s, except in a limited
number of locations, light pollution continued to
increase. Based on current trends, outdoor lighting
is increasing at 6% per year and a third of this is
wasted as light pollution (Galloway et al. 2010).

Figure 1. Light pollution throughout the world (Data courtesy of Marc Imhoff of NASA GSFC and Christopher Elvidge of
NOAA NGDC. Image by Craig Mayhew and Robert Simmon, NASA GSFC).
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The concerns of astronomers were rarely shared
with the rest of the population. Only 0.1% of the
population is interested enough in astronomy to
purchase a magazine on the subject. Urbanites
rarely look up at night because there is little incentive to do so. There is almost nothing to see. Urban
light pollution and the veil of sky glow masks almost
all celestial objects from their view. They are out of
sight and out of mind. For many people there is no
experience or memory of a star filled sky.
Scientists are notoriously poor at promoting their
issues in the political and public arena, and speaking
to astronomers about light pollution is like “preaching to the choir”. The continued increase in light
pollution was a clear indication that a new approach was necessary.
Based on discussions with municipal officials in the
1990s, the chief arguments for the increase of urban outdoor lighting were the perceived need for
more light at night to reduce crime and that “everyone” wants more light at night. Suggestions on
how to reduce light pollution were dismissed because of the cost of shielded fixtures and the apparent lack of public concern over glare and light
trespass.
This short-sighted point of view was also shown
during a “City Lights” workshop held in Ottawa in
1996 (Dick and Weeks 1997). The National Capital
Commission, the Regional Municipality of OttawaCarleton and the Illumination Engineering Society
sponsored the meeting. When faced with encouraging the use of public spaces, many of the participants recommended increasing the brightness of
street and area lighting.
To be more effective, astronomers had to address
and counter the public’s perception that more light
was a good practice. We had to make light pollution
abatement a more popular issue. A fundamental
change in how we view artificial light was needed if
light pollution was to be reduced. We also needed
evidence that ALAN affected more than just astronomers.
THE BIRTH OF SCOTOBIOLOGY
Did light pollution only affect astronomers? The
RASC is a special interest group and saving the night
sky was too limited a rationale to be successful
against the status quo. The program had to em-

brace a broader issue. A fundamental change in the
early RASC Program was needed if it was to enlist
the support of non-astronomers and municipal governments.
The watershed occurred in 2003 with the Ecology of
the Night Conference held in the Muskoka District
in southern Ontario. A wide range of interests was
represented: biology, astronomy, aesthetics, First
Nations and theology. After this conference we began to develop an interdisciplinary approach to the
reduction of light pollution (Dick 2010).
Unofficial, and then official surveys reported that
60% to 85% of the population are concerned
enough about the environment to actively recycle
waste (e.g., Statistics Canada 2005). The RASC felt
that promoting the need to protect the environment was the most effective way to raise awareness of light pollution. It has taken 2-generations to
accept clean air and water as a cultural imperative.
By comparison, light pollution awareness was just
starting.
Light pollution affects astronomy, but it also profoundly changes the natural habitat for all life (Rich
and Longcore 2006), it alters our circadian rhythm
(Shanahan and Czeisler 2000) and undermines human health (Chepesiuk 2009). It undermines our
cultural and spiritual perception of nature and our
intuitive connection with the natural world (Ecology
of the Night 2003), and it reduces our view the
Milky Way to a printed poster rather than admired
as a vast arch across the summer sky.
The Ecology of the Night Conference created the
concept of scotobiology: the study of the biological
need for darkness. For generations we have assumed that light was good and its effects were benign. However for the last half-century, scientific
journals were publishing the impact of light on biology and on the behaviour of wildlife. Yet this information rarely made it into the popular press.
Although the First Nations have been aware for
generations that there must be a balance between
the day and night ecologies (Lickers 2003), scientists
and the popular press are just learning about the
importance of dark nights.
With access to information in scientific journals, the
RASC began to develop a broad understanding of
nature’s dependence on darkness. The significance
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of this work is best understood by noting that 30%
of vertebrates and 60% of invertebrates are nocturnal (Hölker et al. 2010). Although rarely seen by
most people, they are the basis for our present ecosystem. Altering their environment affects their
survival and undermines the integrity of the ecosystem.

Following the RASC designation of the Torrance Barrens Dark-sky Preserve, the program evolved with
each subsequent DSP - as more was learned about
the designation process. The designation procedure
was streamlined with more clear goals, outreach
and public access requirements. By 2007 the RASC
had designated six Dark-sky Preserves:

General environmental concerns were being raised
in Europe (Cinzano 2002). Research on ALAN began
to appear in newspaper articles (e.g., Mittelstaedt
2002). In 2005 it was concluded by the Ontario Ministry of Natural Resources that protection of conservation reserves must include the night environment (OMNR 2005). Some of the research material
was being made more publicly available in conference proceedings (Rich and Longcore 2006).

1999 Torrance Barrens (Muskoka District, southern
Ontario)

With the support of Parks Canada this author was
able to consolidate this information and develop
rationale arguments for limiting the brightness, colour, duration and extent of artificial outdoor lighting (Dick 2007).
ACCOMPLISHMENTS OF THE RASC DARK
SKY PRESERVE PROGRAM
In the late 1990s Peter Goering, then director of the
Muskoka Heritage Foundation, promoted the protection of the Torrance Barrens, a 1990-hectare
Conservation Reserve in the Muskoka District, from
the effects of artificial light at night. The Torrance
Barrens became Canada’s first Dark-sky Preserve in
1999 under the new RASC Light Pollution Abatement Program. The key feature of the designation
was the prohibition of outdoor lighting in the Preserve and the agreement of local municipalities to
limit, and even reduce, their sources of light pollution. This has protected the Barrens from future
encroachment of artificial lighting.
Prior to this activity, the 890-hectare Lake Hudson
State Recreational Area near Clayton, Michigan created a temporary Dark-sky Preserve in 1993 (IUCNDSAG World List of Dark Sky Parks) with a 10-year
limit. This would protect the site for use by amateur
astronomers. The State Legislature formalized it as
a permanent DSP in March 2003 (Toeppen 2004).
So the Torrance Barrens appears to have been the
world’s first permanent Dark-sky Preserve to be
recognized by a regional government.
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2003 McDonald Provincial Park (Abottsford, southern British Columbia)
2005 Cypress Hills Inter Provincial Park (southern
Alberta-Saskatchewan)
2006 Beaver Hills National Park (east of Edmonton,
Alberta)
2006 Point Pelee National Park (southern Ontario)
2007 Mont-Mégantic National Park (east of Sherbrooke, Quebec)
In 2008 the Parks Canada Guidelines for Outdoor
Lighting (Parks Canada 2008) were adopted by the
RASC as the Lighting Protocol for Dark-sky Preserves
(RASC 2008). Since that time an additional seven
Preserves have been designated.
2008 Gordon’s Park (Manitoulin Island, Ontario)
2009 Bruce Peninsula-Fathom Five National Park
(Tobermory, Ontario)
2009 Kouchibouguac National Park (New Brunswick)
2009 Mt. Carleton Provincial Park (New Brunswick)
2009 Grasslands National Park (Saskatchewan)
2010 Kejimkujik National Park (Nova Scotia)
2011 Jasper National Park (Alberta)
The total amounts to almost 1.3-million hectares of
protected lands with another seven parks showing
interest in becoming DSPs. We have information on
twelve other DSPs around the world (IUCN-DSAG
World List of Dark Sky Parks) making Canada the
leader in Dark-sky Preserves. There are seven more
national and provincial parks considering RASC-DSP
designations that may more than double this area in
the next few years. We attribute our leadership to a
concise lighting protocol and a well-defined desig-

nation procedure managed by a single large national organization.

This is the basis for our municipal outreach requirements for Dark-sky Preserves.

OUTREACH EFFORTS

To gain popular support, a human value has to be
placed on the darkness of the night; otherwise political decisions may not be in our favour. Research
on the impact of artificial light on biology has been
augmented with studies about how it affects human
health. Although a “dollar value” is still not practical, we can now focus on our “quality of life” as a
reason for reducing light pollution.

The DSP Plans are based on a history of work that
began in the 1970’s that warned us of the expected
increase in LP (Pike 1976, Berry 1976). These predictions were confirmed up to 2000. The RASC is now
making measurements to assess how more recent
satellite data matches sky glow measurements from
the ground.
Establishing Dark-sky Preserves is the first step in
fundamentally changing our society’s reliance on
outdoor lighting! We now know that excessive light
at night changes the environment, affects animal
behaviour, alters biochemistry, and undermines
animal and human health. These lessons must be
brought out of the laboratories and peer-reviewed
literature and into the minds of the general public –
in the same way as air and water pollution.
The goal of the RASC Dark-sky Preserve Program
has been to reach out beyond the needs of its
members - to address the needs of other species
and our society in general. The RASC LPA Program
educates the public and municipal officials. The role
of the DSP outreach program is to make them
aware of the adverse impact of artificial light at
night, and to promote the adoption of more benign
lighting techniques, technologies and policies. In
this way light pollution can be reduced at its source.
Satisfying these goals will protect the wildlife
against sky glow across vast areas, and these areas
will also be suitable for our members to observe the
night sky.
Public Outreach
DSPs require a public outreach plan is to educate
visitors about the nocturnal environment and astronomy. Visitors will take what they have learned
back to their cities and this will help reduce their
resistance to changes in local lighting policies.
Municipal and Government Outreach
But there are about 34-million people in Canada.
There must be a more effective way than one-onone conversations. The Municipalities have the responsibility and the authority to change society.

Lighting and navigation techniques developed in our
parks can be carried back to the cities and taught to
officials and adapted to urban parks and new housing developments, and these will improve the sustainability of our cities.
Municipalities are strapped for cash and officials
resist taking a chance. Therefore, it is important
that they know they are not alone in considering
LPA measures. The RASC compiles examples of light
abatement policies, bylaws and it provides personal
contacts that can help advise officials on reducing
light pollution, which can make the move towards
sustainability less daunting (RASC 2010).
The list of municipalities that have made the move
towards shielded fixtures and less artificial lighting
is growing. There are also lots of examples in the
United States, but we feel Canadian officials prefer
Canadian examples.
Commercial Outreach
Companies have to make money. By providing encouragement and information can help business
adopt new ways of using lighting – but they want
proof. The RASC provides information to companies
in a format they can use to make decisions.
Media
A public outreach program can be very effective for
visitors to our parks. Visitors are a captive audience
but what about the other 30-million people in Canada? These people may not have an interest in our
National Parks, astronomy, or the night. For many
people the mantra of “light is good” has not been
challenged. How do we reach these “astro-virgins”?
To reach these people, it is of little use to create
web pages, public star parties and mall displays because they have no interest in these and will not
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visit them. The RASC feels they must be educated
on their own terms – in their favourite newspaper
and on the evening news – when they least expect
it, and when their intellect is the most vulnerable.
We have given awards to politicians, written articles
and been interviewed for topics, which at first
glance, have nothing to do with light pollution.
Most recently it was for a student’s science fair project. The hook was a young girl’s study into the
wasteful use of energy by the City. How cute? Perhaps, but it was a very effective critical assessment
of urban lighting practice. And the awards she received for her project kept it in the news (CBC News
2011).
A THIRD WAVE
We are now in the midst of a third wave. In the
past, our efforts were constrained by what was possible. The ubiquitous “cobra” light fixture with its
drop ovoid lens was the luminaire of choice by all
municipalities in North America. Lamp efficiencies
had improved from the gas lamp (c. 19th century), to
the incandescent light (early 20th century), to the
high intensity discharge bulb, which was further
improved through the decades from mercury vapour, metal halide and high-pressure sodium fill
gases.
Although the efficacy of artificial light sources (lumens per watt), beginning with incandescent bulbs,
has increased by over a factor of eight (Wiki, Luminous Efficacy), power consumption per luminaire
has decreased by only a factor of about two (personal communication with Cities of Calgary and Ottawa). So illumination levels have actually quadrupled over the last century. This has been encouraged by cheap and available power. The mantra of
“light is good” had become engrained in our society.
We consider the third wave to have begun in the
early 1970s. I refer to the “Limits to Growth” by the
Club of Rome, and Alan Toffler’s “Future Shock” in
1972, followed by the 1973 oil supply crisis. These
spawned the commercial and popular realization
that exponential growth can’t, or must not continue.
The third wave in LPA became entrenched in this
century with dramatic with continuing increases in
oil and electricity costs. Design and manufacturing
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technologies were in place permitting economical
production of full cut-off (FCO) fixtures, and more
recently, the perceived game-changer of practical
light emitting diodes (LEDs). And now the environmental and human health impact of ALAN is becoming more widely known.
It has never been easier to promote light pollution
abatement but it does require continued promotion.
CONCLUSION
Our national and provincial park systems are a passionate, non-partisan voice for the protection of the
environment for the betterment of all life.
These outreach efforts can change our perception
of artificial lighting, in the same way we have been
sensitized to other forms of pollution.
It is a learning and evolutionary process that we
have just begun. Light pollution has ceased to be an
emotional issue of an isolated special interest
group. Our concerns fit into our global perspective
of ecology and sustainability. Though not all DSPs
are the same - some are affected by urban lighting
more than others, yet they can all play a role in
changing our perception of ALAN.
For the last two decades, the RASC has been doing
its part. Environmental groups are doing their part.
And so our Program moves forward.
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Dark Sky Parks in Canada and the World
David Welch
Chair, Dark Skies Advisory Group
International Union for Conservation of Nature
SUMMARY

IMPLICATIONS OF BEING A DARK SKY PARK

The concept of dark sky places goes back to the establishment of Michigan’s Lake Hudson Dark Sky
Preserve in 1993. In 1999, the Torrance Barrens Reserve, Ontario, officially became Canada’s first dark
sky preserve. As of January 2011 there are twelve
dark sky protected places in Canada, all recognized
as such by the Royal Astronomical Society of Canada, of which seven include Parks Canada lands. The
International Dark-sky (IDA) Association commenced its Dark Sky Places programme with the
2007 recognition of Natural Bridges National Monument, Utah, as a Dark Sky Park. The IDA has since
recognized nine more places as dark sky parks, seven in the US and one each in Hungary and the United Kingdom, for a world total of 21 dark sky parks.
While limited to four nations, the concept is growing and should spread to other countries, some with
IDA support, others by self-declaration under their
local regulations and legislation. The IDA Dark Sky
Places programme also recognizes Dark Sky Reserves and Communities. A dark sky reserve is similar to a biosphere reserve, with a dark, protected
core zone managed cooperatively with surrounding
communities to establish and maintain a larger area
free of excess light pollution. A dark sky community
designation recognizes a city, town or municipality
that implements quality lighting codes, dark sky
education and citizen support. Parks Canada’s seven
town sites are de facto dark sky communities since
all enshrine light pollution reduction in their management plans.

The dark sky park idea evolved from the interests of
astronomers who wished to maintain accessible but
undeveloped areas truly dark for an unspoiled stargazing experience. However, there are many more
natural night sights apart from stars, namely: planets and their moons; comets; meteorites; our
Moon; aurorae and zodiacal light; lightning and
sprites; noctilucent clouds; nocturnal animals; bioluminescence; satellites and heritage landscapes.
An absence of light pollution is essential for a full
appreciation of wilderness and heritage landscapes,
and a basic factor in restoring and maintaining ecological integrity.

Whether park (or preserve), reserve or community,
a key element is to apply clear and practical standards for outdoor lighting that preserve the natural
night sky for ecological integrity and astronomy, at
least at the amateur level. Parks Canada has
adopted such outdoor lighting guidelines.
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It follows that all natural protected areas should be
managed to remove light pollution from within their
boundaries and to foster the same in surrounding
areas, be it light trespass or sky glow. All parks and
reserves should have in place management protocols for light pollution prevention, such as plans,
outdoor lighting standards and regulations, surveillance and enforcement. To be considered for dark
sky park recognition they should also host night sky
and night ecology appreciation activities, such as
night walks and talks, and be accessible to the general public for such activities. Some may have significant commemorative or ecological values linked
to night sky viewing or natural darkness. Once recognized, other management actions should include:
darkness monitoring; research, monitoring and outreach related to the ecology of the night; outreach
programmes to abate light pollution in the
viewshed (sky glow region); and public activities
such as star parties, night sky talks, citizen science,
night ecology talks and hikes, travelling planetaria,
audio-visual presentations and static displays.
Being a dark sky park does not mean that there will
be no outdoor lighting. Some lighting will always be

needed for road and air safety purposes, and to
support visitor services around campgrounds and
visitor centres. Thus a dark sky park may consider
lighting zones ranging from strictly dark, with no in
situ lighting, glare or light trespass and no significant sky glow, through no lighting or light trespass,
to limited lighting conforming to outdoor lighting
standards and bylaws.

DARK SKY PARK INITIATIVES ELSEWHERE
The International Dark-Sky Association commenced
its Dark Sky Places programme in 2007 and recognizes three types of dark sky place:
•

Dark sky park: a park or other public land possessing exceptional starry skies and natural nocturnal habitat where light pollution is mitigated
and natural darkness is valuable as an important educational, cultural, scenic and natural resource. Example: Natural Bridges National
Monument, Utah, United States.

•

Dark sky reserve: public or private land possessing exceptional starry nights and nocturnal environment that is specifically protected for its scientific, natural, educational, cultural, heritage
and/or public enjoyment mission of a large peripheral area. It contains a core area meeting
minimum criteria for sky quality and natural
darkness, and a peripheral area that supports
dark sky values in the core and receives benefits
from them as well. It is a partnership of multiple land owners and/or administrators who
recognize the value of a starry night through

DARK SKY PARKS IN CANADA
The concept of dark sky places goes back to the establishment under Michigan State legislation of
Lake Hudson Dark Sky Preserve in 1993. In 1999 the
Torrance Barrens Conservation Reserve was officially announced as Canada’s first dark sky reserve.
As of April 2011 there were 13 dark sky protected
places in Canada, all recognized as such by the
Royal Astronomical Society of Canada (RASC), of
which seven include Parks Canada sites
(www.rasc.ca/lpa/index.shtml). However, many
other protected areas have policies and programmes in place to reduce light pollution. These
include conservation reserves in central Ontario and
all Canadian national parks with townships.

Figure 1. Locations of dark sky parks in Canada (RASC).

DARK SKIES, BRIGHT MINDS |

18

regulation and/or formal agreement and/or
long term planning. An IDA dark sky reserve is
like a biosphere reserve for dark sky conservation. Example: Mont-Mégantic National Park of
Québec.
•

Dark sky community: a town, city, municipality
or other legally organized community showing
exceptional dedication to the preservation of
the night sky through the implementation and
enforcement of quality lighting codes, dark sky
education, and citizen support of dark skies.
Example: the Island of Sark, United Kingdom.

The IDA recognizes nine places as dark sky parks,
one reserve and three communities, and more are
under consideration (www.darksky.org).
Two other groups work to promote dark sky protection in parks and reserves. The Starlight Initiative
brings UNESCO and International Astronomical Union interests together to protect sites around the
world which are important for scientific astronomy
(www.starlight2007.net/SLen.html). Through conferences and declarations, it campaigns for the right
to observe the stars as a basic human right. It promotes cooperation in the conservation of clear
night skies, disseminates knowledge, organizes conferences and a working group, and supports proposals for the creation of starlight reserves. The
International Association of Dark Sky Parks, started
2008 in Slovenia and Croatia, brings together representatives of protected areas, non-government organizations and the lighting industry, experts in biology, natural and cultural heritage, tourism and
ecotourism (www.darkskyparks.org).
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CONCLUSION
There are twenty-three dark sky parks and reserves
around the world, and the number is expected to
grow (see www.dsag.darkskyparks.org for a full list).
Even though the main focus is still on astronomy, as
opposed to scotobiology, the dark sky idea is a
natural fit with protected areas.
Canada and USA lead in the recognition of existing
protected areas as dark sky parks and reserves.
With the exception of Jasper National Park, however, they are less than 1000 sq. km in area, one as
small as 2 hectares. Some urban communities
manage light pollution, but as yet there are no urban dark sky parks.
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Bats: Creatures of Our Dark Skies
Lesley Hale
Science Specialist, Renewable Energy
Ontario Ministry of Natural Resources
SUMMARY
Bats play a critical role in Ontario’s ecosystems as
nocturnal insectivores and are considered one of
North America’s most valuable species groups for
agricultural pest control. Ontario has eight species
of bats, all of which are insectivorous. Due to their
longevity and low fecundity, bats are quite vulnerable to environmental impacts. Unfortunately,
there have been two recent introductions of environmental threats to bats: wind turbines and whitenose syndrome (WNS). Studies have found that
wind turbines represent a greater risk to bats than
to birds, especially long distance migratory bats.
However, science is helping to develop effective
measures to mitigate this impact on bats. We are
currently working with The University of Western
Ontario on a research project in southwestern Ontario to learn more about migratory bat movements
in order to determine high risk areas for wind
power development. WNS is a disease responsible
for unprecedented mortality in hibernating bats in
northeastern US and Canada. The fungus, known as
Geomyces destructans, has spread rapidly since its
discovery in Albany, New York in 2006. The fungus is
found on hibernating bats and is killing cavedwelling species at a rate that could place a number
of species at risk of extinction or at least regional
extirpation within the next 20 years. The Ministry of
Natural Resources is working with partners such as
the Canadian Cooperative Wildlife Health Centre
and the US Fish and Wildlife Service to develop and
conduct research projects in Ontario to improve our
understanding of the impacts of these threats to
our local populations and developing methods for
controlling the spread of the fungus.
INTRODUCTION
Bats represent over 20% of mammal species in the
world and exhibit exceptional diversity. Bats can be

found in all continents and landscapes except the
extreme polar and desert regions. There are currently over 1200 species of bats identified and new
species are being discovered every year. Bats have a
unique ecological niche as nocturnal predators and
pollinators and through their incredible diversity
they have evolved specialized characteristics to optimize these roles. Looking at the faces of multiple
species of bats across the world illustrates this evolution and specialization.
For many insectivorous and carnivorous bats, locating and capturing prey in darkness is accomplished
through echolocation. Bats emit high frequency
pulses of sound and the returning echo relays information to the bat as to the location, size, and
movement of the prey. For most species, the frequency, duration and amplitude of their high frequency calls are unique to the species. With the use
of bat detectors, microphones pick up the high frequency calls of the bats and can be analyzed to determine which species of bat made the call. This is a
very useful tool in studying bats as they are very
difficult to study in darkness and difficult to capture.
BATS OF ONTARIO
Like most other species group, the diversity of bats
is greatest in equatorial areas and that diversity decreases with increased distance to the equator. As
such, Ontario only has 8 species of bats in comparison to 32 species of bats in Texas.
In Ontario, there are two basic categories of bats;
cave bats and tree bats. There are 5 species of cave
bats in Ontario and they are able to hibernate in
caves, abandoned mines, crevices and structures
over winter. They are able to go into long bouts of
torpor to conserve enough energy to survive the
long winter without food. Tree bats, however, migrate south for the winter. This migration can be as
far as Mexico, such as the hoary bat, but little is
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known about migration for other species. Tree bats
tend to spend most of their lives roosting in trees
during the day and do not form large colonies to
roost in cave-like features.
Bats have different preferences for day roosting
sites, but all require a place to rest during the day
that provides safety from predators. Some bats
roost under bark, in leaves or in hollows of trees.
Others have adapted well to human structures and
prefer to roost in attics, under shutters or in bat
boxes. Some species of bats in Ontario form maternity colonies during the summer months and large
numbers of females roost together and raise their
young.
Ontario is home to 8 species of bats. All are from
the family Vespertilionidae and are insectivorous.
Our most common bat is the Little Brown bat
(Myotis lucifugus). These bats often form maternity
colonies (which can be as large as hundreds or
thousands of bats) in human structures such as attics. Our most rare and smallest bat is the Smallfooted bat (Myotis leibii). This bat looks quite similar to the Little Brown but is smaller and has black
mask-like facial features. Another bat that looks
quite similar to these two bats is the Northern Longeared bat (Myotis septentrionalis). This bat is quite
adapted to foraging within forests due to its unique
echolocation call. The bat most adapted to living
alongside humans is the Big Brown bat (Eptesicus
fuscus). This is also a cave bat but it is the only bat
in Ontario that is able to hibernate throughout winter in human structures. All the other cave bats require the stable microclimate within caves or abandoned mines to survive through winter. The last of
the cave bats is perhaps the one we know least
about, the Tri-coloured bat (Perimyotis subflavus).
This bat was once known as the Eastern Pipistrelle
but has since been renamed. It is known to hibernate in caves but it is thought that they also may
migrate considerable distances and thus it is a debate among bat experts as to whether they are considered ‘resident’ or ‘migratory’ species. There are
still many questions about the behaviour of this
species.
For the tree bats, the most common would be the
Silver-haired bat (Lasionycteris noctivagans). This
bat migrates to southern US to hibernate in trees
and typically relies on old-growth forests for summer roosting. Our most striking bat, the Eastern Red
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bat (Lasiurus borealis), has beautiful red fur that is
surprisingly effective as camouflage while they are
roosting among foliage. Our largest bat, the Hoary
bat (Lasiurus cinereus), also has the longest migration from the northern regions of Canada to as far
as Mexico.
BATS AND WIND POWER
When wind turbines were built in California in the
80’s and it was found that many birds, especially
raptors, were reportedly killed by the rotating
blades, there was concern over the impacts wind
turbines would have on our bird populations. As
such, most modern wind power projects in North
America conduct post-construction monitoring to
determine the level of direct impact the turbines
have on birds. Surprisingly, what they found was
that birds were not nearly as vulnerable to the turbines as bats. Bat carcasses have been found at
every wind power project monitored in North
America. This is not specific to just North America as
bats have been killed at installations in Europe and
Australia as well.
Due to the high number of post-construction studies that have been conducted, important findings
have been found to understand more about the
interaction between bats and turbines. Key findings
by Arnett, et al. (2008) include:


fatalities are heavily skewed toward migratory
bats to date;



studies consistently report peak turbine collision fatalities in mid-summer through fall from
all studies in North America;



fatalities are not concentrated at individual
turbines (i.e., fatalities are distributed among
turbines at facilities) and current studies have
not yet identified consistent relationships with
habitat variables (e.g. distance to water);



red-strobe lights recommended by the FAA do
not influence bat fatality; and



bat fatalities are highest during periods of low
wind speed and appear related to climate variables associated with the passage of weather
fronts.

To better understand how bats behave, Horn et al.
(2008) used thermal infrared (TIR) cameras to assess the flight behaviour of bats at wind turbines.
They observed bats actively foraging near operating

turbines, rather than simply passing through turbine
sites. The study also indicates that bats:


approached both rotating and non-rotating
blades;



investigated the various parts of the turbine
with repeated fly-bys;



were struck directly by rotating blades; and



followed or were trapped in blade-tip vortices.

The unusual behaviour of the bats appearing to be
trapped in the blade-tip vortices led to further studies into the fatalities of bats at wind turbines. Bat
carcasses were autopsied by Baerwald, et al. (2008)
and showed that 90% of bat fatalities involved internal haemorrhaging consistent with barotrauma,
and that direct contact with turbine blades only accounted for about half of the fatalities. Barotrauma
is the term used for the internal haemorrhaging
caused by the bat flying through an area near the
blade tip that has rapid air-pressure reduction. Bats’
large pliable lungs expand when exposed to a sudden drop in pressure, causing tissue damage,
whereas birds’ compact, rigid lungs do not.
So the question is, with bats being particularly vulnerable to wind turbines, how can this be mitigated? The most effective mitigation in situations
such as this would be proper siting. Avoid areas
where bats will likely to be most at-risk. The difficulty with this is that so little is known about bat
behaviour, especially migration, that it is difficult to
determine how to avoid high risk areas for bats.
Therefore, mitigation options need to be found for
post-development. Options here would include
changing the operation of the turbines to reduce
fatalities or developing a method for deterring or
alerting the bats.
Knowing that bat fatalities seem to be highest during low winds and migration periods, Arnett, et al.
(2010) decided to study the effectiveness of changing the operation of turbines during these peak fatality periods. Normally turbine blades start rotating
at wind speeds of approximately 3.5m/s. By changing the operation of the blades to not rotate until
wind speeds are above 5m//s, Arnett, et al. found
that bat fatalities could be reduced by an average of
72%. A similar study was conducted by Baerwald, et
al. (2009) and had similar results. This type of mitigation appears to be an effective measure of significantly reducing bat fatalities during times when en-

ergy production is low and thus loss of energy
would be minimal. Ontario now requires operational mitigation to a cut-in speed of 5.5m/s at new
wind power projects that kill ≥10 bats/turbine/year.
The question of how to deter or alert the bats is still
being studied and Horn, et al. (2008) have designed
deterrents that emit randomized and continuous
ultrasound designed to interfere with normal echolocation in insectivorous bats. The first 2 years of
testing have shown some reduction in bat fatalities
but the device is still being improved and testing
continues.
WHITE-NOSE SYNDROME
White-nose syndrome (WNS) is a fungus, Geomyces
destructans, that is causing mass mortalities of hibernating bats across North America. It has caused
“the most precipitous wildlife decline in the past
century in North America,” according to biologists.
The fungus was first found on bats in caves in Albany, New York in the winter of 2006/2007 and
since then, millions of bats have died across an
ever-expanding region in North America. It has now
spread as far south as North Carolina, as far west as
Oklahoma, as far east as New Brunswick and as far
north as northern Ontario and Quebec. Mortality
rates can reach 100% at some sites and nine species
have been affected by the fungus to date (Blehert,
et al. 2008).
Symptoms of WNS include fungus on the muzzles
and wing membranes, scarring of wing membranes
from deterioration of the skin from the fungus, dayflying during mid-winter, clustering at entrances of
hibernation sites and increased arousal from torpor.
It is the increased arousal from torpor that is believed to be the cause of mortality. Bats are quite
vulnerable during hibernation as they will generally
use 80% of their fat reserves just to survive normal
and uninterrupted hibernation. Any interruption
such as people entering hibernation sites can cause
the bats to utilise all of their fat reserves and possibly die during hibernation. The fungus is thought to
cause mortality by causing the bat to arouse more
often from torpor and thus use up all of their fat
reserves well before the end of winter. The fungus
may also cause dehydration by attacking the wing
membranes which are important in the function of
stabilisation of temperature and water retention
(Cryan, et al. 2010). Studies are still being con-
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ducted to fully understand the interaction of the
fungus on bat behaviour and mortality and there is
still no evidence to determine if bats can survive
exposure to the fungus.
As the fungus can only survive at low temperatures,
it is only the cave bats that are at risk of exposure to
the fungus. It appears that some species seem to be
more susceptible to the fungus than others. Our
most common bat, the Little Brown bat has thus far
been documented as being the hardest hit by the
fungus. Frick, et al. (2010) recently published a paper that documents WNS is causing regional population collapse and predicts regional extinction of
the Little Brown bat within 20 years. If current
trends continue, it can be expected that species
such as Little Brown, Small-footed, Northern Longeared and Tri-coloured will be at risk of local extinction and the cave bat most likely to survive will be
the Big Brown bat.
CONCLUSION
Bats are commonly overlooked by people and are
often misunderstood or feared. It is important to
understand the critical role bats play in our fragile
ecosystems and the value of their protection. As
bats are becoming more threatened by disease and
development, we must try to learn more about how
we can save these unique creatures of the night.
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EDITORIAL NOTE:
Ms. Hale’s talk focussed on the pressing issues of
turbines and fungus, but given the complexity of
conservation, the more we learn of these denizens
of the night, the better we can address the stresses
they face. In her follow-up questions, she specifically referenced the impacts of light pollution and
the text “Ecological Consequences of Artificial Night
Lighting”, edited by Catherine Rich and Travis Longcore (2005).

Things That Go Ping in the Night:
Nocturnal Life in Lake Huron’s Offshore Habitats
Jeff Schaeffer
Research Fishery Biologist, Great Lakes Science Center
United States Geological Survey (USGS)
Co-authors: Edward Roseman, David Warner, Timothy O’Brien
SUMMARY

FURTHER READING

Remote sampling with acoustic technology and
deep trawling has revealed a previously unseen
world in Lake Huron. Pelagic fish densities vary tremendously, but different species feed at specific
depths, and at night they intercept prey that is engaging in diel vertical migrations. Sampling with
acoustics and midwater trawls has revealed much
about their ecology, revealed how the pelagic food
web has responded to stressors, and we can provide density and biomass estimates that are useful
to fisheries managers. At the same time, there are
areas of Lake Huron below 150 meters where light
never penetrates. This world is not as species rich as
deep marine environments but there are some surprising similarities to oceanic habitats. Deep trawling has revealed a unique fish community that has
likely changed little since the last ice age, but that
may be in jeopardy due to pervasive food web
changes.

EPA and EC. 2008. Lake Huron Binational Partnership
2008-2010 Action Plan. U.S. Environmental Protection Agency and Environment Canada. Available at:
http://epa.gov/greatlakes/lamp/lh_2008/index.html

Figure 1. Acoustic sonar image of fishes congregating
at thermocline to feed.

Figure 2. Water depths (>90m) with perpetual darkness in Lake Huron.
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Moths and Artificial Night Lighting
Alan Macnaughton
Vice-President, Toronto Entomologists’ Association
SUMMARY
It has been known for millennia that moths are attracted to light. Entomologists have taken advantage of this behaviour to sample the species and
prevalence of moths in an area using lamps hung
over sheets, light towers, and light traps. However,
the biological mechanism is not well understood,
and none of the existing theories of moth behaviour
can adequately explain factors such as why some
moth species are not attracted to lights at all.
The numbers of moths attracted to lights is greatest
in dark-sky areas such as the Bruce Peninsula, lowest in urban areas, and in between in semipopulated rural areas such as agricultural areas and
areas around cities. Is part of this difference due to
artificial lights lowering moth populations by diverting moths’ time from foraging and reproductive activities? The answer would appear to be no, except
possibly where moth populations are fragmented or
the particular species are light-averse. (Could the
beautiful green luna moth be in the latter category?). Any deleterious population effect could be
lessened by employing outdoor lights to which
moths show little attraction, especially low-pressure
sodium-vapour bulbs. These bulbs would simultaneously benefit astronomical uses of the Bruce Peninsula’s dark sky.
INTRODUCTION
The attraction of moths and other night-flying insects to light has been known since at least approximately 500 BC, when the Greek poet Aeschylus
wrote of “the fate of the moth in the flame.” In the
1800s, attempts were made to use this attraction as
a population control method. One strategy for attracting and killing moths which were agricultural
pests was the use of a string of small fires, while
another was the use of kerosene-burning lanterns
together with a sticky substance added around the

25 | 2011 SOURCES OF KNOWLEDGE FORUM

base. However, these methods and their subsequent improvements have not killed enough pests
to justify the costs involved (Lienk et al., 1991).
Currently the most common use of light sources in
insect control are traps which electrify insects attracted to a light source (“bug zappers”), which
have been used by homeowners to control mosquitoes and other biting flies. However, the evidence is
that they do not work. Traps used by six homeowners in Delaware in a summer-long experiment killed
only 31 biting flies, with 99.8% of the insects killed
being non-target species (Frick and Tallamy, 1996).
Moths were 12% of the specimens killed. Almost
half (48%) of the specimens killed were aquatic insects such as caddisflies and midges, perhaps because some of the houses were near water.
The light source which is most attractive to moths
and other night-flying insects is near-visible (longwave) ultraviolet light. One type of bulb which produces much of this light are the blacklight (purple
colour) fluorescent bulbs used to illuminate posters,
while another type is the mercury vapour bulbs
used for streetlights and outdoor lighting for factories and stores. However, it is possible that not all
species favour bulbs generating ultraviolet light;
Liend et al. (1991) cite unpublished research that
moths of the geometrid family may be more attracted to light in the yellow-to-red range of the
spectrum, such as that produced by incandescent
bulbs.
Entomologists use the attraction of moths to light in
at least three different ways. One way is to find
moths landed high up on streetlight poles near the
source of the light; a sufficiently-long multi-section
net or pole can be used to knock the moths off the
poles and cause them to drift to the ground. Sphinx
moths and silkmoths at rest cannot fly for a minute
or two because they need to vibrate their wings to
raise their body temperature. A second way is to

place a mercury vapour or blacklight bulb in front of
a white sheet. A recent innovation is the replacement of the bulb-and-sheet method with the “light
tower” illustrated in the left panel of Figure 1. This
is a vertical cylinder of white gauze, with the bulb
inside the cylinder which is commercially available
from Fritz Weber of Stuttgart, Germany (www.fritzweber-entomologiebedarf.de/4218.html). The advantage over the bulb and sheet is that it allows for
360-degree visibility of the light source. A third way
is to use automatic moth traps, in which a light
source is mounted over a funnel, with either a killing agent or a live-storage box containing egg cartons stationed below. The trap approach conserves
human effort and has the advantage of being able
to be used in the species-diverse canopies of tropical forests. However, it appears to be biased towards larger and more heavy-bodied moths, which
are more likely to drop down upon flying into a trap
vane (Brehm and Axmacher, 2006). Lighter moths
such as geometrids may be under-sampled.
EXPLAINING ATTRACTION TO LIGHTS
A common theory of why moths are attracted to
light is that it is a moon-orientation response. Essentially, the moth mistakes the light source for the
moon. The moth is seeking to fly in a straight line
and does so by maintaining a constant angle to the
moon, which works because the moon is such a distant light source. When a moth encounters a
nearby light source and tries to maintain that same
angle, it is forced to turn toward the light source
more and more and flies in a spiral, ending up at the
light. A second theory, associated with Henry Hsaio,

Figure 1: Design of Light Towers versus Light Traps
(from Brehm and Axmacher, 2006).

is that artificial light produces areas of apparent
darkness next to the light (Mach bands). The moth
files toward the apparent darkness, which causes it
to follow a path around the light.
Unfortunately, these theories leave a great deal of
moth behaviour around lights unexplained. There
are three issues.
First, there is great diversity of moth behaviour
around lights (Frank, 2006). Some moths fly directly
towards the light; some seem to fly towards the
light but then dive some feet away, beating their
wings against the ground; and others land in areas
of shadow near the light. Certainly, the behaviour is
nothing as specific as a spiral. One wonders
whether some of the behaviour is best explained by
temporary blindness of the insect. Frank (2006)
notes that a moth flying from artificial light into
darkness may be functionally blind until eye pigments have returned to their dark-adapted positions, so could the sudden appearance of artificial
light cause similar functional blindness?
Second, neither theory explains why it mostly males
that are attracted to lights. Janzen (1984) suggests
that the males are attracted to the pheromones
being released by the females, and hence fly farther
and are more likely to attempt to fly in straight
lines. However, the male-biased attraction to lights
also occurs in species in which the females are not
known to release pheromones. Part, but not all, of
the explanation would appear to be the preference
of investigators to position lights on open ground
where moths have unobstructed exposure to the
light. This positioning distances the lights from caterpillar foodplants, and thus decreases the proportion of females.
Finally, large-scale rearing of wild-caught caterpillars in Costa Rica has shown that there are species
which are commonly found as caterpillars but do
not appear at lights (Miller, Janzen and Hallwachs
2006). The most extreme is the sphinx moth Nyceryx magna. As the authors report, in thousands
of trap-nights, “We saw and collected tens of thousands of adult sphingids at these lights, and never
once did a N. magna appear.” This included situations where the lights were placed “…in the very
forest where we later found hundreds of N. magna
caterpillars, some only a few meters from the
lights.” There could be other explanations, such as
that the species are dawn-and-dusk flying (crepus-
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cular) or that the survival rate of these caterpillars is
extremely low, but these seem less likely than the
conclusion that this species is simply not attracted
to light.
THE URBAN / RURAL DARK-SKY CONTINUUM
Few moths fly to concentrations of lamps in urban
areas, even though many more moths fly to weak
light sources in relatively light-free rural areas. Even
within rural areas, entomologists report striking
differences between quantities of moths attracted
to light in rural areas in which there are substantial
human populations, such as the agricultural areas
around Kitchener, and the dark-sky, relatively unpopulated areas on the Bruce Peninsula.
This pattern has an historical aspect as well. Urban
centres used to have substantial amounts of moths
coming to light before electric lights became commonplace. Frank (1988) provides a striking illustration of that, quoting one 1900 observer as follows:
“While employed in Washington, D.C., I made
a splendid collection of the moths of the region simply by going the rounds of a number
of electric lights every evening. The lamps
about the Treasury Building [near the White
House] were sometimes very productive of
fine specimens…I captured several of the Regal Walnut moths (Citheronia regalis) and a
number of our largest and handsomest
sphinxes.”
Today, lamps cities such as Kitchener, Toronto or
Washington, D. C. rank among the worst places to
find moths at lights. This seems to be especially true
of the larger moths, generally belonging to the
silkmoth and sphinx moth families, cited by the
1900 writer.
This pattern can be given either benign or biologically-troubling explanations. The benign explanation is that the moths are equally present in all areas, at least to the extent the caterpillars’ foodplants and adult nectar sources permit, but are just
not attracted to light in urban areas. The troubling
explanation is that artificial light has caused a decline in moth populations in urban areas. (A third
explanation, which is not discussed in this paper, is
that artificial light has no effect on moth populations – the association of increased moth-at-light
density with increased human population density is
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simply an artefact of the correlation of increased
human population density with loss of moth habitat.) Let us examine each explanation in turn.
MORE ARTIFICIAL LIGHT = LESS MOTHS?
Moths are of conservation interest in their own
right, and moths play a vital role in natural systems
wherever they occur. Birds and bats eat adult
moths, and a wide variety of creatures eat caterpillars - birds, turtles, spiders, lizards and more. While
butterflies also live as caterpillars in their larval
stage, moths far outnumber butterflies overall, both
in species and in numbers of individuals.
Because there are just so many moths, and so little
is known about them, no one is sure what the
status of moth populations in North America are, or
whether they are declining. In Britain, though, Conrad et al. (2006) showed that two-thirds of the 337
species studied had declined over the 35 years since
1968, and 21% had declined more than 30% in the
previous 10 years. If artificial light is reducing moth
populations, the effect on other organisms could be
similarly large.
There are several mechanisms through which artificial light might cause a decline in moth populations.
For the discussion below, see Frank (2006) for the
references.
One mechanism is simply time wasted: moths are
diverted from gathering nectar, mating and egglaying by time spent at light. Moths attracted to
light tend to remain around the light source for the
rest of the night, possibly because the moth’s circadian rhythm has been reset (i.e., the moth thinks
that the night has ended, and daytime has begun).
Furthermore, mark-recapture studies show that
moths coming to light one night may well return the
next evening. German-language research indicates
that recapture rates vary from 2% to 43%, depending on the species. Many moths do not feed as
adults and consequently live only about a week, so
even one night spent at a light could have an adverse reproductive effect.
The degree to which lights divert moths from such
population-sustaining activities is controversial on
several dimensions. One issue is the range over
which lights are effective in attracting moths; estimates range widely, from 3 metres to 130 metres.
Another issue is whether moths will prefer light to

mating. Male silkmoths and sphinx moths in Costa
Rica have been observed to ignore nearby lamps in
preference for virgin females, while the tobacco
sphinx moth in the US has shown the reverse preference. In the laboratory, the corn earworm moth
(Heliothis zea) will not mate unless its eyes are
dark-adapted. For this, the light must be quite dim,
below the illumination of a quarter moon.
Another mechanism is increased predation at lights.
Frank (2006) suggests a number of possibilities,
which amount to the idea that lights become “feeding stations” for bats at night and birds during the
day. At night, moths flying around light sources
have been observed to remain near the lamps despite foraging bats. Also, many moths have tympanic organs (“ears”) by which their hear bats’ echolocation signals, and in response the moths dive, turn,
or simply fly erratically – but, in the presence of
light sources, they execute these maneuvers only
half the time. Spiders, frogs, toads and cats are also
known to be attracted by the presence of insect
prey. During the day, the most obvious effect is that
before the moths depart from the light source in
the morning, they are prey for birds because of the
agglomeration and because the area around the
light source may be unlike natural vegetation and
makes them easy to see. Also, even after the moths
fly for cover, they tend to make only very short
flights and may not be choosing effective hiding
places.
Finally, collisions with a heated light source and dehydration from resting near it can kill many moths.
Other traumas include damage to wings or other
body parts or collisions with automobiles under
streetlights.

dropped to 15 metres apart, at which point the
numbers of moths attracted became negligible.
There is also strong evidence that at least some
species of moths have substantial populations in
urban areas without being attracted to lights. Underwing moths (genus Catocala) are not difficult to
find in the central core of Kitchener, Ontario even
though they are rarely if ever seen at light in such
areas. Similarly, tomato hornworms (Manduca
quinquemaculata) are often found in gardens in
Kitchener, while the adult, the tomato sphinx moth,
is not seen at urban lights. The best evidence,
though, is that Sternburg, Waldbauer and Scarborough (1981) found in a comprehensive study that
the population density of the cecropia moth (Hyalophora cecropia), North America’s largest silkmoth,
was much higher in urban areas of central Illinois
than in rural areas. Although the reason for the
higher concentration in urban areas is unrelated to

Figure 2: Adult male cecropia moth (Photo: Glenn
Richardson)

MORE ARTIFICIAL LIGHT = LIGHT-BLASÉ MOTHS?
The other interpretation of the urban / rural / darksky continuum of quantities of moths observed at
lights is that the moths become indifferent to lights.
For the reasons discussed below, this explanation is
undoubtedly at least partially true.
The experimental evidence is strong. In field work,
Robinson and Robinson (1950) found that the numbers of moths flying to incandescent lamps decreased as the lamps were moved towards each
other. The number of moths began to decrease as
the distance separating the lamps fell to 46 metres
and continued to decrease until the distance

Figure 3: Adult male luna moth (Photo: Glenn
Richardson)
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light -- the absence in urban areas of a mouse species which was particularly proficient at finding cecropia cocoons and eating the moth pupae inside –
this higher population could not persist if population loss due to attraction to light was a problem.
Cecropia moths are attracted to light in non-urban
areas.
The reason for the indifference of moths to light in
urban areas is more difficult to understand. Possibly
ambient light from a nearby light source reduces
the contrast between a lamp and its background,
and so at some threshold the contrast is insufficient
to trigger the flight-to-light behaviour. A second
rationale, which can perhaps be criticized as being
anthropomorphic, is that moths simply become
over-familiar and unimpressed with artificial light
sources.
Could the forces of evolution be at work? In other
words, could greater survival rates among lightindifferent individuals cause the species as a whole
to evolve in that direction? That seems unlikely for
strong flyers like cecropia moths, where gene flow
between areas seems quite likely; light-attraction
exists in rural areas simultaneously with light indifference in urban areas.
OVERALL ASSESSMENT
The two competing explanations of the observed
lower numbers of moths attracted to light in darksky areas over light-sky areas – harmful effects of
light on moth populations vs. the development of
light-indifferent moths -- cannot easily be evaluated
by experiment. Artificial lights could be put up or
taken down in experimental areas, but moth flight
ranges are too large, and population sizes are too
variable from year to year, to observe any population effect.
Nevertheless, as Frank (2006) concludes, the weight
of evidence seems to point to artificial light not having any major effect any moth populations. This is
not to say, however, that there could not be effects
on particular species, particularly those with fragmented habitats (which is common in urban areas,
as parks and wild areas are widely separated). Immigration of moths from the countryside can reestablish populations that disappear in urban areas,
but outdoor lighting can interfere with immigration.
In Kiel, Germany, eight moth species considered
endangered were caught by traps fitted to subur-
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ban streetlights, even though these host plants for
these species were not present in the sites illuminated by the lamps (Eisenbeis, 2006). Thus, one
would expect that lighting would exert the most
influence on populations dispersing at low levels
between a few small habitat fragments.
The luna moth (Actias luna) -- the lovely green
tailed silkmoth that is common in the Bruce Peninsula and other dark-sky areas of Ontario and areas
south of this province – might possibly be a species
for which artificial light is having a deleterious
population effect. This species feeds on oak, which
is readily available in urban areas, and yet my experiments with trying to attract males to virgin females in Kitchener’s urban core have not been successful. It appears that this species is genuinely at
zero or low population levels in urban areas, but at
high population levels in dark-sky areas. Is this a
species which is repelled by lights, as Frank (2006)
suggests can happen?
Various types of streetlights differ in their attractiveness to moths. Eisenbeis (2006) calculates that
high-pressure sodium lamps attract only 45% of the
moths that mercury-vapour bulbs do, and the former have now replaced the latter in most streetlights in southern Ontario. Eisenbeis further calculates that low-pressure sodium bulbs attract only
10% of the moths that high-pressure sodium bulbs
do. Thus, a further move to low-pressure sodium
lights would be desirable to reduce any possible
adverse effect of streetlights on moth populations.
Such lights also appear to be better for astronomy
observations, since they emit light on just one
dominant spectral line (with other far-weaker lines),
and therefore is the easiest to filter out.
REFERENCES
Brehm, G. and J. C. Axmacher. 2006. A comparison
of manual and automatic moth sampling methods
(Lepidoptera: Arctiidae, Geometriidae) in a rain forest in Costa Rica. Environmental Entomology. 35(3):
757-764.
Conrad, K. F., M. S. Warren, R. Fox, M. S. Parsons
and I. Woiwod, 2006. Rapid declines of common,
widespread British moths provide evidence on an
insect biodiversity crisis. Biological Conservation.
132(3): 279-291.

Esienbeis, G. 2006. Artificial night lighting and insects: attraction of insects to streetlamps in a rural
setting in Germany. Pp. 281-304. In: C. Rich and T.
Longcore (eds.). Ecological Consequences of Artificial Night Lighting. Island Press: United States.
Frank, K. D. 1988. Impact of outdoor lighting on
moths: an assessment. Journal of the Lepidopterists’
Society. 42(2): 63-93. Available at:
http://peabody.research.yale.edu//jls/pdfs/1980s/1
988/1988-42%282%2963-Frank.pdf [Accessed April
30, 2011]

Lienk, S.E., P. J. Chapman and D.R. Webb. 1991.
Flight periods of the larger species of moths (Macrolepidoptera) that occur in western New York. New
York’s Food and Life Sciences Bulletin, Number 137.
152 pp. Available at:
http://fls.cals.cornell.edu/OCRPDF/137a.pdf [Accessed April 30, 2011]
Miller, J. C., Janzen, D. H. and W. Hallwachs. 2006.
100 Caterpillars: Portraits from the Tropical Forests
of Costa Rica. Harvard University Press, Cambridge,
Mass.

Frank, K. D. 2006. Effects of artificial night lighting
on moths in Ecological Consequences of Artificial
Night Lighting. Pp. 305-344. In: C. Rich and T. Longcore (eds.). Ecological Consequences of Artificial
Night Lighting. Island Press: United States.

Robinson, H. S. and P. J. M. Robinson. 1950. Some
notes on the observed behaviour of Lepidoptera in
flight in the vicinity of light-sources together with a
description of a light-trap designed to take entomological samples. Entomologist’s Gazette. 1:3-20.

Frick, T. B. and D. W. Tallamy. 1996. Density and
diversity of nontarget insects killed by suburban
electric insect traps. Entomological News. 107(2):
77-82. Available at:
http://www.biodiversitylibrary.org/ [Accessed April
30, 2011]

Sternburg, J. G., G. P. Waldbauer and A. G. Scarborough. 1981. Distribution of cecropias moth (Saturniidae) in central Illinois: a study in urban ecology.
Journal of the Lepidopterists’ Society. 35:304-20.
Available at:
http://peabody.research.yale.edu/jls/pdfs/1980s/1
981/1981-35%284%29304-Stermburg.pdf [Accessed
April 30, 2011]

Janzen, D. 1984. Two ways to be a tropical big
moth: Santa Rosa saturniids and sphingids. Pp. 85140, In: R. Dawkins and M. Ridley (eds.). Oxford Surveys in Evolutionary Biology, Volume I. Oxford University Press: Oxford.

DARK SKIES, BRIGHT MINDS |

30

Aboriginal Perspectives on the Night
Lenore Keeshig-Tobias
Interpretive Coordinator, Parks Canada
SUMMARY

FURTHER READING

Anishnabe stories tell of star husbands and wives;
of the star who chose to live near people; the
placement or creation of certain constellations, a
time when night was extended and the animals
went in search of the sun. As important as the stories are, night time itself provides many important
elements in the Anishnabe tradition.
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The Poetic Experience
of a Dark Sky Filled with Stars
Doug Cunningham
Co-owner, Quetican Observatory
SUMMARY
The night sky is the hunting ground of philosophers,
scientists, poets, theologians, and mystics. It is the
window through which we glimpse the infinite and
provides knowledge of who we are and our place in
this infinite Universe. All perception involves “two
way seeing”, it is a dialogue between the observer
and the observed and this intimate connection
shapes our perception and influences our core understandings. Indeed, this is the essence of the poetic experience, seeing both with the mind and the
eye and the result is truly inspirational. It is open to
everyone and the price of admission is simply a

“dark sky filled with stars”. The Bruce Peninsula is
one of the few places left in Southern Ontario
where a star studded sky is regularly featured. This
natural wonder represents a “conservation value”
worth preserving for future generations.
AN EMOTIONAL CONNECTION TO THE NIGHT SKY
“We had that sky up there... all speckled with stars
and we used to lay on our backs and look up at
them and discuss... whether they was made or only
just happened.”
“Huckleberry Finn” by Mark Twain

Figure 1. The summer Milky way over the Northern Bruce Peninsula (Photo: Andreas Gada).
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Few sights in Nature can compare with the spellbinding experience of a dark night sky filled with
stars. It is no wonder that a night sky is the hunting
ground of philosophers, scientists, poets, theologian
and mystics. It is the window through which we
glimpse the infinite and upon reflection acquire intimate knowledge of who we are and our place in
this infinite Universe. The library of night sky poetry, scientific discourse and philosophical reflections
is vast and there are many examples of famous
quotes that reflect this passion for the night sky.
Listen to the famous words of the artist Vincent Van
Gogh:

Figure 2. Circumpolar Star Trails above Upper Andrew Lake on the Northern Bruce Peninsula (Photo:
Andreas Gada).

“When I have a terrible need of ...
Shall I say the word ... Religion
Then I go out at night and paint the stars.”
Or consider the immortal words of the poet William
Wordsworth from “Tintern Abbey”:
“ ... and I have felt
A presence that disturbs me with the joy
Of elevated thoughts; a sense sublime
Of something far more deeply interfused,
Whose dwelling is the light of setting sun,”
Or, reflect on the musings of the 11th Century Chinese Philosopher and Poet, T’ung-Po:
“It is nightfall; the clouds have vanished;
The sky is clear,
Pure and cold ...
Silently I watch the “River of Stars”
Turning in the jade vault.
Tonight I must enjoy life to the full
For, if I do not,
Next month, next year
Who knows where shall be?”
And the words of Robert Frost in his poem “The Star
Splitter”:
“Bradford and I had out the telescope.
We spread our two legs as it spread its three,
Pointed our thoughts the way we pointed it,
And standing at our leisure till the day broke,
Said some of the best things we ever said.”
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Figure 3. Great Sagittarius Star Cloud at Upper Andrew Lake, Northern Bruce Peninsula (Photo: D.
Cunningham)

LOOK UP AND SEE… INFINITY
Amateur astronomers, also known as naturalists of
the night, are intimately acquainted with a starstudded sky. The characteristics of a dark night sky
are well known to us. First and foremost is the
sheer number of visible stars, as many as 5,000
stars visible to the naked eye, compared with about
only 50 bright ones seen from downtown Toronto.
The stars stretch from horizon to horizon; no light
domes here! Our home galaxy, the Milky Way, particularly in summer, is revealed in all its glory. The
extensive and bright star clouds of Cygnus and Sagittarius are stunning and these are outlined by the
presence of “Dark Nebula”, like the “Great Cygnus
Rift”, that give the celestial scene an almost 3-D
quality. In really dark skies, like the northern Bruce
Peninsula, the Milky Way can cast a shadow on paper and normal atmospheric clouds drifting in front
of the more distant star clouds appear like black

holes in the firmament. Indeed, other distant galaxies, like the Andromeda Galaxy and the Pinwheel
Galaxy, can be glimpsed with the unaided eye. The
most spectacular, but common observation, is the
actual dark night sky. This phenomenon of darkness
is the single most profound observation a human
can make about the Universe in which we find ourselves. It is testament to the fact that the Universe,
while probably infinite in space, is not infinite in
time. The Universe as we know it hasn’t always existed, it has a birth date, now measured as 13.7 billion years ago. In fact, if the Universe has existed
forever, then the night sky would not be dark it
would be as bright as a foggy day.
“A star!
Look upward now ...
and see above ... INFINITY
Vast and dark and deep
and endless ... your heritage:
Silent clouds of stars,
Other worlds uncountable and other suns
beyond numbering
and realms of fire-mist and star-cities
as grains of sand
drifting
across the void”
“Burnham’s Celestial Handbook” by Robert Burnham Jr.

LOSING OUR CONNECTION TO A NIGHT SKY
FILLED WITH STARS
Unfortunately, we live at a time when a generation
of young people is growing up without ever seeing
their home galaxy, the Milky Way. Indeed, it has
been estimated that in North America, Europe, Japan, and Eastern Australia at least 80 % of the
population live in urban areas where industrial, residential, and commercial light pollution is so extensive that their eyes never truly dark adapt. Consider
the attached Light Pollution Map for North America
(Figure 4), the northeast portion including Ontario
and Southern Quebec are awash with ambient glaring light. And the light pollution maps for Western
Europe, Japan and Australia are similar. In Canada,
the situation is Southern Ontario is now so bad that
there are only three places left where citizens can
experience a night sky filled with stars in the same
manner that their great-grand fathers did, namely,
Algonquin Park, Manitoulin Island, and the Bruce
Peninsula. These three Southern Ontario regions
have natural advantages that lend themselves to a
successful effort at Dark Sky preservation. They
have small populations with little industrial development. They have substantial Provincial and National Park lands. Their land masses, in the case of
the Bruce Peninsula and Manitoulin Island, are substantially isolated from the bright urban areas by
large bodies of water.
THE BRUCE PENINSULA: A NATURALIST’S PARADISE

Figure 4. Map of Artificial Night Sky Brightness for
North America (Credit: P. Cinzano, F. Falchi (University of Padova), C. D. Elvidge (NOAA National Geophysical Data Center, Boulder). Copyright Royal Astronomical Society. Reproduced from the Monthly
Notices of the RAS by permission of Blackwell
Science.

Complacency with our dark skies and the lighting
status quo is not a good option. Consider the Bruce
Peninsula. It is a unique area of land about 80 km
long and varies from 6 km to 35 km in width. It is a
UNESCO World Biosphere Reserve for good reason.
It’s a naturalist’s paradise, home to two National
Parks (i.e., Bruce Peninsula National Park and Fathom Five National Marine Park), a significant number of Provincial Nature Reserves and Conservation
Areas. Its geological bedrock is 400 million year old
fossil laden Silurian dolostone. Its northern and
eastern sections comprise the best of the Niagara
Escarpment with spectacular cliffs and headlands,
dolostone talus slopes, pitted dolostone shelves,
and cobblestone beaches. Here can be found the
best hiking experience of the entire Bruce Trail, the
best dolomite rock climbing in North America, 44 of
70 species of Ontario’s orchids, 70 species of ferns,
rare alvars and fens, home to the endangered Mas-
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sasauga rattlesnake, a birder’s heaven on a major
North American flyway, and the darkest night skies
in South Western Ontario. The sand beaches on the
western side of the peninsula are superb and the
Lake Huron sunsets rival any in the world.
For dark sky viewing here is an opportunity, the
Bruce Peninsula is positioned within a one day’s
driving time for over 40 million people, most of
whom who live in congested, light polluted, urban
areas. Their demand for a quality natural retreat for
both recreation and spiritual regeneration is high
and will only increase over time. The Bruce Peninsula meets this need perfectly and it’s a good thing,
because many local residents make a good living
providing services and products for our tourist
guests. However, we must not lose sight of the natural attributes that we possess that draw so many
tourists to our area, attributes like beautiful unpolluted beaches, star- studded night skies, and a rich
variety of flora and fauna. We must be careful not
to import those urban features of overcrowding and
light pollution that our guests are trying to escape.
Conservation of our natural advantages is critical
and public education is a key component.

Figure 5. Great Sagittarius Star Cloud at Upper Andrew Lake, Northern Bruce Peninsula (Photo: D.
Cunningham).
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NIGHT SKY CONSERVATION EFFORTS
ON THE BRUCE PENINSULA
“I stood upon the silent hill,
And stared into the sky until
My eyes were blind with stars and still
I stared into the sky”
“The Song of Honour” by Ralph Hodgson
The English Pot, Ralph Hodgson, in his 1914 poem
“The Song of Honour”, easily captures the wonderful night sky experience over Upper Andrew Lake on
the northern Bruce Peninsula. In order that future
generations have the same poetic experience of our
dark night skies as we enjoy today it is incumbent
on us to undertake and support measures that will
protect this heritage. Leadership over the past 10
years by the Bruce Peninsula Environment Group
has seen considerable progress in raising the public’s awareness of our Night Sky Resource. The Municipality of Northern Bruce Peninsula has declared
itself a Dark Sky Community and the Bruce Peninsula National Park and Fathom Five National Marine
Park have been declared a Dark Sky Preserve by the
Royal Astronomical Society of Canada. Today, an
enthusiastic and committed UNESCO Biosphere
Dark Sky Committee has applied for and received a
Trillium Grant to support a major initiative promoting our dark sky heritage. Their efforts will include
conducting a scientific assessment of the quality of
our night skies, giving public presentations to ratepayers groups, organizing a Dark Sky Symposium,
publishing articles in the various print and electronic media, and providing lighting fixture audits for
homeowners and businesses. The Committee is
providing financial incentives of up to $100 for residents to change their outdoor lighting to dark sky
friendly fixtures. The future of the night skies on the
Northern Bruce Peninsula is looking “dark” and that
is good!

Night Photography
Steve Irvine
Artist and Photographer
SUMMARY
When most people think of nature on the Bruce
Peninsula an image of a sunny, summer day probably comes to mind. But nature at night on the Peninsula is every bit as rich and exciting. With night
skies largely free of light pollution we can enjoy the
magnificent natural heritage of a sky brimming with
stars. Back down to Earth, there's a feeling of adventure in studying the many insects, mammals and
birds that are most active at night. With a collection
of nighttime images taken over many years on the
Bruce Peninsula, this presentation shares the sense
of wonder I've experienced while photographing
the stars and planets, fireflies and moths, owls and
bats.

Figure 2. The Moon and Venus. This conjunction (a close
pairing of planets with the Moon or with each other) is
of the crescent Moon and Venus.

Figure 3. A lightning storm rolls to the west, while above,
the stars of Perseus and Cassiopeia continue their serene
journey across the sky.

Figure 3. Solar Prominences, March 16, 2010. Large
prominences of plasma lift off the surface of the Sun at
tremendous speeds. This huge prominence, held aloft by
an immense magnetic arch, would take about a dozen
Earths to fill the space below the arch.
Figure 4. The pattern of the star motion makes a contrasting background for the random flashes of fireflies.
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Sources of Knowledge
Award of Excellence

The first ever “Sources of Knowledge Excellence
Award” was presented to the Bruce Peninsula Environment Group’s Dark Sky Committee. The award
specifically recognized the efforts of Graham Thomas, Doug Cunningham and Don Mcllraith.
Graham Thomas received the award on behalf of his
colleagues and the following citation was provided:
“As recognition of their outstanding contribution to
dark sky conservation and education on the Bruce
Peninsula, the 2011 Sources of Knowledge Excellence Award is granted to the Bruce Peninsula Environment Group’s Dark Sky Committee. Since 2001,
the Committee has been a source of vision and
leadership within our Community. As advocates and
educators, they have altered our perspectives on
light pollution, they have worked with the Municipality to improve lighting, and they have inspired all
of us to do better and value the importance of dark
skies."
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Figure 1. Graham Thomas receiving the Sources of
Knowledge Award of Excellence on behalf of the Bruce
Peninsula Environment Group.
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Field Trip to the
Cabot Head Research Station
Rod Steinacher
Chair, Bruce Peninsula Bird Observatory
SUMMARY

FURTHER READING

The Cabot Head Research Station is operated by the
Bruce Peninsula Bird Observatory (BPBO), and is a
member o the Canadian Migration Monitoring Network. It is ideally placed at the tip of the peninsula’s
funneling landmass to monitor the populations of migrating bird species. Data are gathered during the
spring migration (mid-April to early June) and fall migration (mid-August until the end of October), and can
be compared from year to year, providing information
on long term population trends.

Bruce Peninsula Bird Observatory. Cabot Head IBA
Map. Available at http://bpbo.ca/?page_id=601
[Accessed April, 2010]

Daily data is gathered during a one hour census of the
immediate research station area, the operation of 15
mist nets for the six hours beginning ½ hour before
sunrise, and through incidental observations during
the seven hour monitoring period. Captured birds are
identified by species, age (if possible), and gender.
Before release, weight, wing size, and fat reserves (as
a measure of overall health) are measured. A uniquely
numbered leg band is attached, which, in the event of
a future recapture, can provide information on the
movement of individual birds.

Cadman, M. D., et al. 2007. Atlas of the Breeding
Birds of Ontario, 2001-2005. Bird Studies Canada,
Environment Canada, Ontario Field Ornithologists,
Ontario Ministry of Natural Resources, and Ontario
Nature.
Canadian Breeding Bird Survey. Available at:
http://www.bsc-eoc.org/bbsont.html [Accessed
April, 2010]
Canadian Migration Monitoring Network. Available
at: http://www.bsc-eoc.org/volunteer/cmmn/
index.jsp?lang=
Heagy, A. 2002. Migration Monitoring at Cabot
Head Research Station, Cabot Head, Ontario: Recommended Protocol for Monitoring Small Landbirds. Unpublished report prepared for Bruce Peninsula Bird Observatory.

During the period of the first five years of data gathering (2002-2006), a total of 16,952 birds of 107 species
were banded; 7,908 birds of 90 species during spring
monitoring and 9,044 individuals of 92 species during
fall monitoring. The data are made available to the
Canadian Wildlife Service, other areas of government
and researchers nationally and internationally, as part
of their own ongoing studies, or in resource policy
planning and implementation.

Heagy, A., Cheskey, E., and Derbyshire, D. March
2003. Migration Monitoring at Cabot Head Research
Station, Cabot Head, Ontario: Recommended Protocol for Monitoring Small Landbirds.

The research station is dependent on fund raising and
on-site volunteers to continue its valuable migration
monitoring program. Volunteers from across Canada
and at least 10 other countries have assisted CHRS’s
station scientist with BPBO’s monitoring activities.

Menu, S. 2008. Migration Checklist of the Birds of
Cabot Head Area. Unpublished report for Bruce Peninsula Bird Observatory.

Menu, S. March 2007. Bird Migration Monitoring at
Cabot Head: The first five years, 2002-2006. Unpublished report for Bruce Peninsula National Park and
Bruce Peninsula Bird Observatory.

Steinacher, R. 2009. Red-necked Grebe Survey Results, Fall 2009. Unpublished report for Bruce Peninsula Bird Observatory.
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Being a Dark Sky Steward:
What You Can Do to Protect Our Starry Skies
Rod Steinacher and Elizabeth Thorn
Dark Sky Committee, Bruce Peninsula Biosphere Association
INTRODUCTION

LOCAL DARK SKY COMMITTEE

The Bruce Peninsula is one of the last remaining
places in southern Ontario where one can look up
and see the night sky as our ancestors would have
thousands of years ago. The dark skies of the Bruce
Peninsula contribute to the integrity of our natural
environments, the health of our local citizens, and
the connection we have to our cultural heritage.
Furthermore, with its proximity to Canada’s most
densely populated region, the darkness of our night
sky provides an authentic opportunity for Canadians
to experience the wonders of night.

Building on past community efforts, the Bruce Peninsula Biosphere Association (BPBA) formed community-based Dark Sky Committee in 2009. The
purpose of this committee is to promote the adoption of dark sky friendly lighting practices through
community engagement and to facilitate sustainable economic development. The Committee has
identified several priority actions, including:

Recognizing the natural, cultural, and economic
value of this resource, the ‘dark sky’ concept has
become a significant part of our community’s identity and many steps have been taken to protect this
natural asset. A decade ago, the Bruce Peninsula
Environmental Group (BPEG) began educating the
local population on dark sky issues and spearheaded efforts to preserve the quality of the Bruce
Peninsula’s night sky. This led, in August 2004, to
the Municipality of Northern Bruce Peninsula declaring itself a “Dark Sky community” and committing to a process of retrofitting all of its street lighting to dark sky friendly fixtures. Furthermore, in
March 2009, Bruce Peninsula National Park and
Fathom Five National Marine Park were designated
as a “Dark Sky Preserve” by the Royal Astronomical
Society of Canada (RASC), in recognition of their
efforts to control light pollution within the parks.
Despite the progress made to protect our night sky,
light pollution within our community and from
nearby communities threaten this natural asset
(Figure 1). It is critical that we continue to build an
awareness of and appreciation for the value of
darks skies and to engage all parts of the community in its protection.
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•
•
•
•
•

commercial and municipal lighting;
agricultural farmyard lighting;
residential lighting;
regulatory framework to ensure dark skies,
and;
light domes in neighbouring areas such as
Wiarton, Owen Sound, Southampton, Port
Elgin and Sauble Beach.

Figure
Map
showing
light on
pollution
on the
Bruce PenFigure1.1:
Light
pollution
the Bruce
Peninsula
insula.
Tobermory
is shown to be a hot-spot and com(November
2010).
munities south of the Bruce Peninsula are causing light
encroachment issues.

Figure 2. Sample data sheet showing the Sky Quality Meter (SQM) readings for Northern Bruce Peninsula (Area B)
survey sites.

To achieve these priorities, the Dark Skies Committee is focused on working with six stakeholder
groups on a Dark Sky Demonstration Project, including: Municipality of Northern Bruce Peninsula;
Northern Bruce commercial businesses; Northern
Bruce farms; Northern Bruce residents; Bruce
County ‘Spruce the Bruce,’ and; neighbouring municipalities to address their light domes.
In spring 2011, a $35,900 grant was received from
the Ontario Trillium Foundation to support local
dark skies initiatives by: (1) strengthening citizens'
engagement in preserving community’s natural
night sky; (2) motivating and equipping citizens to
use Dark Sky friendly lighting practices, and; (3) enhancing the capacity of the Bruce Peninsula’s dark
sky volunteer sector. This new funding will specifically enable the Dark Sky Committee to:
 support the Sources of Knowledge Forum;
 hire two youth for 16 weeks, providing a
community-based learning opportunity under
the mentorship of environmental specialists;
 organize and implement a residential light assessment program;
 deliver outreach programs on the Bruce Peninsula and adjacent communities ;
 publish a Dark Sky Lighting Catalogue and
other citizen awareness materials;
 continue a sky quality monitoring program;
 contract a lighting consultant to provide
technical advice for the Dark Sky Committee
and local businesses.

MEASURING OUR SKY QUALITY
In fall 2010 a Sky Quality Monitoring Program was
launched to establish a baseline assessment of the
quality of the Bruce Peninsula’s night skies and to
measure the effectiveness of efforts to promote
dark sky friendly lighting practices.
Protocols for this monitoring program were established by the Royal Astronomical Society of Canada
and 11 sites were selected along two routes
throughout the municipality. Each site is surveyed
on the same night using a Unihedron “Sky Quality
Meter_L” to measure the amount of light in the atmosphere (light pollution). Surveys are to be conducted on cloudless, transparent and moonless
nights.
All 11 sites were surveyed on both November 9 and
10, 2010 and a median value of 21.29 mag/arcsec2
was obtained, showing that the Bruce Peninsula’s
skies are truly dark. The 2010 data for this program
was compiled in a final report, which is available at:
www.brucepeninsula.ca/darksky/Report_1_SQM_R
eadings_MNBP_Nov24_2010.pdf. The data has also
been included in the Royal Astronomical Society of
Canada's nation-wide Sky Quality Measurement
Project, which is available at: www.rasc.ca/lpa/sqm.
DARK SKIES PROJECTS ON THE BRUCE
Municipal Street Lighting Conversion
The Municipality of Northern Bruce Peninsula declared itself a 'Dark Sky Community' in August 2004,
through efforts of the Bruce Peninsula Environment
Group. Subsequently, the Municipality has commit-
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ted to a 3-5 year lighting conversion project of its
228 street light fixtures. Currently, almost 40% of
the Municipality’s lights have already been converted with a new fixture or retrofitted (Figure 3).
“Spruce the Bruce” Dark Sky Street Lighting
The Municipality of Northern Bruce Peninsula and
its local partners have been working on a 'Spruce
the Bruce' initiative with Bruce County over the past
year to address lighting issues in downtown Lion’s
Head and Tobermory. In consultation with the Dark
Sky Committee, a community toolkit was launched
this May which contains dark sky friendly lighting
recommendations for downtown Lion’s Head and
Tobermory.
Bruce Peninsula-Fathom Five Dark Sky Preserve
In March 2009, Bruce Peninsula National Park and
Fathom Five National Marine Park were designated
as a ‘Dark Sky Preserve’ by RASC, becoming the
fourth national park in Canada to achieve this designation. Much of the existing lighting within the
parks is already ‘dark sky friendly’ and the completion date for lighting conversion is expected to be in
2012. Recently new lighting was installed at Cyprus
Lake Campground as part of capital improvements.
Ferry Terminal Lighting Conversion
As discussed in meetings with the Owen Sound
Transportation Company, the Company wants “to
be part of the light pollution solution on the Bruce,
not part of the light pollution problem”. As such,
improvements to lighting at the ferry terminal in
Tobermory will begin in early May 2011. Baseline
data of light conditions will be taken before improvements begin in order to measure the success
of the project.
HELPING HOMEOWNERS
Light Assessment Program
In summer 2011, a free light assessment program
will be available for homeowners. Through this program, community outreach employees will engage
and train community volunteers to visit residents’
homes to conduct free light assessment. Five dark
sky friendly lighting conversions will be used as case
studies to celebrate local stewardship initiatives
and demonstrate dark sky friendly practices.
Lighting Conversion Cash Incentive Program
In addition to the Light Assessment Program, the
Dark Sky Committee will be offering an incentive
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program beginning in the summer of 2011. This
program will provide homeowners with rebates for
up to 20% of the cost for fixtures or retrofits. This
program is possible due to significant financial support from Ridgewood Capital Asset Management,
an investment management firm from Toronto.
PRINCIPLES FOR DARK SKY LIGHTING
1. Minimize the amount of illumination
• reduce number of lighting fixtures (to
minimum level required)
• reduce lamp wattage (often by as much as
half)
2. Minimize the area of illumination (shine light
only where it's needed)
• aim fixture downward so no light is directed
up or to the sides (to prevent 'glare')
• reduce the number of fixtures (to minimum
level required)
• ensure that little or no unwanted light falls
directly onto adjacent properties
3. Minimize the duration of illumination
• timing (have lights out as long as practical)
• reduce number of fixtures (which remain lit
during required period)
4. Minimize the amount of "cold" wavelength
illumination
• favour the "warm" (yellow, orange, or red)
end of the light spectrum to reduce impact
on the natural environment
• use bulbs (i.e. incandescent, compact fluorescent, or 'new generation' LED) with a
'warm' colour for regular outdoor fixtures
• complete switch to high pressure sodium
bulbs for large fixtures (i.e. farm yard lights,
parking lot illumination, etc.)
• low pressure sodium bulbs are even better,
if available

Figure 3. An older, inefficient municipal metal halide
street light (left) and a newly retrofitted high pressure
sodium fixture (right).

CONVERTING EXTERIOR HOME LIGHTING
Considerations Before Converting Lighting
1. Does the current fixture/lighting meet ‘dark sky’
principles?
2. Is there a simple ‘fix’ for existing equipment?
• timing (manual or electronic)
• motion detectors
• re-aiming lights
• switching bulb type
• retrofitting (shielding)
3. Is a new fixture required as the solution?
• appropriate fixture characteristics
• sourcing fixtures locally

Figure 4. Diagram illustrating how to reduce the area of
illumination for outdoor lighting using a shield to direct
the light on to the task area. The neighbouring property
is protected from the direct output from the light and
no direct light spills into the sky. Credit:
www.rasnz.org.nz/darkskies/outdoorlighting.htm

‘BUG’ Ratings for Light Fixtures
The ‘BUG’ system as a new way to rate the amount
of light emitted from lights in all directions. This
system has been adopted by the International Darksky Association and replaces the older, confusing
“cutoff” classifications. It more effectively describes
where light from a fixture is directed, including:
Backlight (B) creates light trespass onto other properties; Uplight (U) causes artificial sky glow, and;
Glare (G) can be annoying or visually disabling. It is
recommended to source fixtures with zero values
for uplight and glare.
Recognizing ‘Good’ Dark Sky Friendly Designs
Unfortunately the certification process for Dark Sky
lighting cannot keep up with the influx of new fixtures and lighting coming onto the market. However, even if the lighting has not been certified, the
public can use the four basic dark sky friendly lighting principles (and some good old common sense)
when selecting fixtures and light bulbs. Most importantly, be sure that no light shines upwards or directly to the sides.

Figure 5. Comparing wavelengths for light types. Low
pressure sodium (top) has the fewest harmful wavelengths; high pressure sodium (middle) has fewer
harmful wavelengths, and; mercury vapour (bottom)
has a wide range of harmful wavelengths.

Local Dark Sky Catalogue
A catalogue of locally obtainable “dark sky friendly”
lighting fixtures was developed by the Dark Sky
Committee. This catalogue illustrates details on dark sky friendly light fixtures, motion detectors,
timers and retrofit light shields. As shown in Figures
6 and 7, the catalogue includes:
-

technical background information;
products from various manufacturers;
varieties of styles and colours;
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Figure 6. Local DS lighting retailers page from the Dark Sky Lighting catalogue, May, 2011.

Figure 7. Sample product page from the Dark Sky Lighting catalogue, May, 2011.
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-

range of prices (depending on source);
contact information for local retailers carrying
outdoor lighting;
items that can be ordered from the listed local
retailers (Figure 6), and;
specific internet contact information for lighting
manufacturers (NOTE: Manufactures will reserve the right to change models, availability
and pricing, which was accurate for late winter,
2011).

This catalogue is available online at:
www.brucepeninsula.ca/darksky/lightingcatalogue.
pdf.
REFERENCES
Bruce Peninsula Biosphere Association
www.brucepeninsula.ca/biosphere/
Bruce Peninsula Environment Group
www.bpeg.ca/

Royal Astronomical Society of Canada (RASC)
www.rasc.ca/
RASC Sky Quality Measurement Project:
www.rasc.ca/lpa/sqm/
International Dark-sky Association
www.darksky.org/
Bruce Peninsula Sky Quality Monitoring Project
www.brucepeninsula.ca/darksky/Report_1_SQM_R
eadings_MNBP_Nov24_2010.pdf
Dark Sky Finder Map
www.jshine.net/astronomy/dark_sky/
Mont-Mégantic International Dark Sky Preserve
www.ameriquefrancaise.org/en/article-397/MontMégantic_International_Dark_Sky_Reserve.html
Dark Sky Catalogue (Bruce Peninsula/Owen Sound)
www.brucepeninsula.ca/darksky/lightingcatalogue.
pdf
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Effects of Light Pollution on the Nocturnal Activity
of Reptiles and Amphibians
Joe Crowley
Species at Risk Specialist, Ontario Ministry of Natural Resources
SUMMARY

FURTHER READING

With expanses of intact forest, wetlands and shoreline habitat, the Northern Bruce Peninsula supports
a high diversity and abundance of reptile and amphibian species, including several species at risk.
Nocturnal behaviour is common among many reptile and amphibian species, including many of the
species found on the Bruce Peninsula. Light pollution can have many adverse effects on nocturnally
active reptiles and amphibians, either by influencing
the behaviour of the animals themselves or by affecting factors such as foraging success or predation
risk. In some cases, significant alteration of animal
behaviour, such as reduced breeding activity in
frogs, or the reduction of habitat quality may cause
population declines or extirpation.

Bishop, C. A., and Pettit, K. E. 1992. Declines in Canadian Amphibian Populations: Designing a National Monitoring Strategy. Occasional Paper Number
76. Canadian Wildlife Service, Ottawa.

Volunteers are making an important contribution to
the understanding of reptile and amphibian populations in Ontario. Backyard monitoring programs
contribute long-term information on the geographic
distribution and species diversity which provides an
indication of large scale changes over a broad area.
It also promotes interest and knowledge about reptiles and amphibians which can lead to habitat
stewardship on privately owned lands.
This presentation provided a short introduction to
the reptiles and amphibians of the Bruce Peninsula,
a summary of reptile and amphibian nocturnal activity and the effects of light pollution on reptile and
amphibian populations, as well as various monitoring programs taking place in which volunteers can
participate.
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Lighting the Dark Skies:
Aids to Navigation
Holly M. Dunham
Director, Friends of the Bruce District Parks Association
INTRODUCTION
“Shine out your light
Shine it bright
Shine it strong
Show us the way as we sail along
Show us the way back home”
From the song “Shine Out Your Light” by Tom
and Chris Kastle
This year the Sources of Knowledge Forum topic
was dark skies, but this presentation focused on
a sailor’s point of view. The last thing they
wanted when navigating through the treacherous waters off of Tobermory was a dark sky. Out
there any and all light was very welcomed and in
the early days of lake travel, sailors and ship
owners alike petitioned the government for
more light. More than once governments were
taken to task for not providing enough artificial
light.
We have learned through this Forum about the
importance of dark skies and problems caused
by light pollution. The lack of dark skies made
the news during the blackouts in southwestern
Ontario a few years ago. Many people discovered, some for the first time in their lives, that
our night sky was filled with stars! What a wondrous sight this must have been for those who
had never experienced it before. We are fortunate in Tobermory – we can often experience
the dark skies and maybe even taken it for
granted. As a volunteer lightkeeper at the Flowerpot Island Light Station, I have seen the beauty
of a star-filled night. The only artificial lights polluting the sky there were the very important and
very necessary nearby aids to navigation: McIllhenney Buoy, The Flowerpot Island Light, the
Cove island Light, the light on Half Moon Island

Figure 1. Flowerpot Island light high atop Castle Bluff
(Photo: Heather Keast).

and, occasionally, the glow of the lighthouse on
Lonely Island.
Our oral histories do not contain many stories
about aids to navigation or the importance of
lighthouses as a welcomed sight in a dark sky.
Our stories are about people, family, work and
play, however, I found some lighthouse and
shipping stories and will share them.
NAVIGATIONAL AIDS
A navigational aid is any sort of marker that aids
the sailor. Common types of such aids include
lighthouses, buoys, fog signals, ranges and day
beacons. Some examples include:
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PORT (GREEN): Keep this buoy on your port (left)
side when proceeding in the upstream direction.
STARBOARD (RED): Keep this buoy on your starboard (right) side when proceeding in the upstream direction. Red on the right returning.
BIFURCATION (RED AND GREEN BANDS): Pass
this buoy on either side when proceeding in the
upstream direction, but the main or preferred
channel is indicated by the colour of the topmost
band.
FAIRWAY: This buoy indicates safe water, used to
mark landfalls, channel entrances or channel
centres.
ISOLATED DANGER or other special markers: An
isolated danger buoy is moored on, or above, an
isolated danger that has navigable water all
around it. It may be used to mark natural dangers such as small shoals or obstructions such as
wrecks. Another type of special marker is the
restricted boating markers that are used in
Fathom Five National Marine Park.

Figure 2. Winter storm on Georgian Bay, 1987 (Photo:
Holly M. Dunham).

Figure 3. Postcard of Cove Island light (Photo: Friends
of Bruce District Parks Collection).
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Nautical charts will show where these buoys are
located and will provide further information.
Unlike maps, nautical chart provides information
specifically designed to assist in maritime navigation. Land areas and features are vague and are
noted only for their interest to the boater.
While buoys and other aids to navigation were
important, it was the lighthouses that opened up
our Great Lakes and made them much safer for
travel. Lighthouses capture our imagination and
there is the romantic image of lights as symbols
of strength and protection. Just seeing a lighthouse in the distance conjures up thoughts of
shipwrecks, stormy weather and many untold
stories.
Shipping was once the most practical means of
carrying goods and people on the upper lakes. In
1819 Admiral Henry Wolsey Bayfield was commissioned to chart the islands and shorelines of
Georgian Bay. This took four years and still hundreds of shoals lurking just beneath the water’s
surface remained unmarked. Added to the danger were poorly built and badly maintained
ships. William H.G. Kingston in his travel book
Western Wanderings said, “Had we been told
that the vessel was built of pasteboard, we might
almost have believed it”. In spite of this, traffic
did not decrease on the Great Lakes. Between
1854 and 1856 four events occurred to increase
this traffic: the Bruce Peninsula was opened for
settlement; a free trade agreement with the
United States removed duties on furs and lumber; a larger shipping canal opened at Sault Ste.
Marie, and; the first railway came to the shores
of Georgian Bay at Collingwood. Vessel owners
also increased night travel in order to maximize
profits. As this traffic increased so did collisions,
fires and groundings.
In 1855 the largest lighthouse building program
began in Canada. The board contracted John
Brown, a Scottish stonemason, to erect eleven
lighthouses on Lake Huron and Georgian Bay.
Imagine taking this on – building eleven tall
stone towers in a wilderness, accessible only
through little known dangerous waters. It soon
became clear that the costs had been grossly
underestimated so, of the 11 planned imperial
towers, only six were built. The most famous of

these (according to me and most of Tobermory)
is the Cove Island Light.
William Scott, the head engineer, described the
moment the Cove Island Light first shone:
“The effect from a distance is grand beyond
description as it seems to gather together, rolling itself up into a dark cloudy night and then
bursting out into a brilliant flame that illuminated the whole horizon and cannot be better
illustrated than by the sudden appearance of a
brilliant sun breaking out of a dark rolling
cloud.”
The second wave of lighthouse building began
after Confederation in 1867. Stone lighthouses
were still the preferred style but their cost was
too expensive for a young Canada. Lighthouses
and their lantern rooms would now be built out
of wood, which was in plentiful supply. The Canadian Lighthouse Commissioner in the 1872
Department of Marine and Fisheries Annual Report stated:
“In this country the extent of sea coast, lake
and river shores to be lighted up is so enormous, that in order to secure sufficient light …it
became absolutely necessary that a cheap but
efficient system of lighting should be adopted,
in respect both to construction and maintenance as it is of no importance to the shipping
navigating around our shores whether the
lighthouse are built of wood or stone, so long
as the light is brilliant and is maintained…”
Most of the lighthouses built during this phase
were in the Manitoulin Island area and included
Little Current, Clapperton Island and Killarney.
Canada received praise for its lighthouse building. A coastal lighthouse would cost $100,000 in
Britain and only $8000 in Canada. Lighthouses on
Georgian Bay were being built for even less, between $300 and $2000! British and American
lights were constructed of expensive stone, fitted with sophisticated lenses and burned expensive oil, while Canadian lights were built of
wood, used simple reflectors and burned an inexpensive fuel invented in Canada – kerosene.
However, in spite of successful lighthouse building, ships often ran late into the season when

Figure 4. The Asia, wrecked near Cove Island in 1882
(Photo: Friends of Bruce District Parks Collection).

the weather was most dangerous and many of
these ships were overloaded and undermanned.
More ships were wrecking on unmarked shoals
or lost in the brutal weather. Following the worst
disaster on Georgian Bay, the loss of the Asia in
1882, something had to be done. The first major
hydrological survey of Georgian Bay began in
1883 and took eleven seasons to complete. The
Asia disaster also brought attention to the need
for more lighthouses. Lights were built at Big Tub
Harbour in 1885, Cabot Head in 1895 and Flowerpot Island in 1897. Fog alarms were introduced
and other navigational aids were added. In 1906
reinforced concrete for lighthouses were introduced, with the tower at Cape Croker in 1909
being one of the earliest examples.
After WW1 passenger and freight trade on Georgian Bay declined. Following WW2 diesel generating plants were installed at light stations to
provide electricity and gradually Georgian Bay’s
waterways became home to pleasure boats. In
1962 the Canadian Coast Guard was created and
it was given the responsibility of gradually automating light stations.
LIGHTS IN THE DARK SKIES
From ancient times until the late eighteenth century, lighthouse beacons consisted of open wood
or coal fires. The first improvement to these
open fires was using rings of candles. Lighting
took a step forward when oil-burning lamps with
a flat wick were developed. Oil from many
sources was used but the favourite was sperm
whale oil. However, oils shared one major fault –
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their smoke blackened the glass. The most important development in lighting the dark sky was
the discovery of kerosene in 1846. In 1895 Reed
Point Light in New Brunswick was the first Canadian Lighthouse to have an electric light. Cape
Croker became the first light in Canada to have
both its light and fog plant electrified. Today
most lights are charged by solar panels.
Light escaping in all directions is weak so light
needs to be amplified, directed and intensified.
Experiments with catoptrics reflectors began in
1763. This system generally required more than

one lamp and was based on the principle of reflection. It was essential that mirrors be focused
and carefully maintained. This inexpensive and
effective system was used in the 1870’s and
1880’s on Georgian Bay.
Dioptric lenses for lighthouses were invented in
1822. This differed from catoptric as it used the
principle of refraction, rather than the reflection
of light. Concentric rings of glass prisms set
around a single light source refract and bend
light rays into a narrow beam. This allowed a
beam of light to be thrust 20 or more miles out
to sea. These lenses came in seven orders, depending on their focal distance. Although these
lenses were recognized as producing light five
times brighter than the catoptric system, they
were expensive, so all lights after Confederation
were fitted with catoptric reflections and, as
funds permitted, the major lights were upgraded. After the introduction of electricity and
the improvement in the quality of electric bulbs
the intense refractive qualities of the Fresnel
lenses became less important. Most older jewellike fixtures have been replaced by less expensive plastic moulded lenses.
COVE ISLAND LIGHT

Figure 7. Lightkeeper Audrey Coultis (Photo: Friends
of Bruce District Parks Collection).

Figure 6. The lens of Flowerpot Island light (Photo:
Friends of Bruce District Parks Collection).

53 | 2011 SOURCES OF KNOWLEDGE FORUM

The jewel of Georgian Bay lighthouses, Cove Island light has the distinction of being both the
first light tower to be lit on Georgian Bay and the
last to have its keeper removed. This lighthouse
spans the entire lightkeeping history of Georgian
Bay. Cove Island was the most remote of the six
Imperial Towers and the most difficult and expensive to build. In 1856 seven masons and
stonecutters worked with ten labourers, one
blacksmith and a foreman at the site. In the
spring of 1858 the first lightkeeper, George
Collins, arrived at the island with his wife Sophia
and four year old son Charles. Collins used a
temporary lantern on a pole until the lantern
room and light fixture arrived.
Cove Island Lightstation is described as a limestone Imperial Tower and stone dwelling with a
height of 85 ft and visibility of 13 miles (20.8 km).
The first lightkeeper was George Collins and the
last was Jack Vaughan, who made the final entry

in the logbook in 1991, locked the door and went
home for good.
Excerpts from interview with Jack Vaughan:
“Lightkeeping now is changed so much. When I
first started out we use to have to carry oil and
everything and we’d have to keep an eye on
the engines and you knew it was a lot of responsibility but now you have hardly any responsibility. You got to make sure the light is
turning but when I first went out to Cove, you
had to go up every 4 hours to wind up the
weights, weights just like a grandfather clock
that turned the light. And then you would have
to go up at sunrise to put the curtains up and
put a skirt on the prism so the sun wouldn’t
come in on the magnifying glass, then at sunset you’d have to go up and put the curtains
down and get the dog gone thing turning
again.
What I do now on a typical day – keep the
grounds clean and maintain it and the buildings, keeping them clean. Every morning I get
up a 6 and I go out and check my beacons and

check the lights and see if everything is working right. I check the buoys and I mark down
that they are all working right, if not I report
them. I check out the buoys at West Sister,
Fairway Buoy Lucas Island and McIlhenney and
one at Bear’s Rump and O’Brien’s patch.”
Excerpts from interview with Bill Spears:
“No big rescues really – most people were out
of gas or maybe run aground in the fog but
there were no major shipwrecks since we’ve
been out here. Pulled a couple sailboats off the
rocks, take someone gas and tell them where
they were – they had a road map but that
don’t work so good out there.
Until hydro came we used coal lamps and
wood burning stoves, carried water from the
lake – same as in town.
The lighthouse was the big part of the work.
You had to carry oil to the stupid thing and
climb up in the middle of the night to wind it.
You put the light out at sunrise and lit it at sunset. You cranked it up in the morning and put a

Figure 8. Postcard of Cove Island Light (Photo: Friends of Bruce District Parks Collection).
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block under the weight, then at night you took
out the block and it started revolving. You put
up curtains during the day. It would get so hot
in there it would burn a hole in the curtain on
the other side in nothing flat if you didn’t start
on the right side to take the curtains down.
I got the mumps at Cove one fall. I got someone to come and cook for me so I stayed with
the radio beacon and the pilot alarm.
All communication was by morse code when
we went out there. I could contact as far away
as Kingston and Fort William.
I got pretty good at listening – that was about
all there was to do. I don’t know how they got
along at lightstations without a radio.
Washing – we carried water from the lake, two
pails at a time the night before – filled the
boiler and the tub and put it on the stove to
warm overnight.
Captain Tripp would come along once in awhile
when you were sitting out there at night. He’d
open the door and close it again with a bang –
that was Captain Tripp. We had one assistant
who was terrified of him but other than that
nobody paid any attention.”
The Regina cleared Goderich with 1,000 barrels
of salt, headed for Owen Sound. Heavy weather
forced her into Southampton for a while but on
the morning of September 10th, 1881 she continued her journey. However, by Saturday evening she was in trouble near Cove Island. Accord-

ing to statements by members of her crew, they
were ordered to the lifeboats by 10:30pm while
the captain, Amos Tripp, stayed with his ship –
when last seen he was clinging to the wreck and
calling for assistance. From the Cove Island log,
“went to the west side of the island today, found
the body of the Captain of the Regina, sewed
him in canvas and buried him”. The body was
eventually removed, but according to Cove Island lightkeepers, the spirit remains.
FLOWERPOT ISLAND LIGHT
When shipping on Georgian Bay was at its zenith,
a lighthouse was perched high on a cliff face at
Flowerpot Island to guide traffic through the
treacherous Tobermory Islands. Known as Castle
Bluff, the cliff is an ancient fossilized coral reef
that offers a panoramic view. Flowerpot Island
Lighthouse’s unique design and setting created a
dramatic landmark. It was a terrible, sad fall day
in 1969 when the lighthouse was torn down,
burned and pushed off the cliff.
Flowerpot Island Light was described as a white
square wood tower with an attached dwelling. It
had a height of 54 ft with a fixed white light offering a visibility of 14 miles (22.4 km). The lightkeeper’s house was built on the nearby cobble
beach in 1901, with a second dwelling added in
1959. The lighthouse was replaced by a skeleton
tower in 1968. The site features several other
buildings including a diesel shed, a fog plant
building, a boat house, a small pumphouse and
the beautiful two storey ‘loo with a view’ - more
about that later.
Flowerpot’s first lightkeeper, Dan Smith, was
appointed in 1897. The last lightkeeper, John
Freethy, made the final entry in the logbook in
1987, locked the door and went home.

Figure 9. Postcard of old Flowerpot Island Light on
Castle Bluff (Photo: Friends of Bruce District Parks
Collection).
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Flowerpot Island Light is one of the lucky ones –
although the original lighthouse is long gone, the
rest of the station has been saved and plays an
important role in preserving the marine heritage
of Georgian Bay, Tobermory and the Great Lakes.
After sitting abandoned for nine years, the volunteer group known as the Friends of Fathom
Five stepped in to save Flowerpot Island Lightstation from the fate of lightstations like Lonely Is-

land, where dwellings were burned to the
ground. The Friends maintain the lightstation
and provide unique opportunities for visitors.
The original lightkeeper’s house is now a living
museum, a tribute to the families who called this
place home for 90 years. A volunteer lightkeeping program is managed by the Friends, offering
an opportunity for volunteers to become lightkeepers and thus ensuring that there is someone
on site during the busy tourist season as the site
can attract up to 600 visitors per day. Volunteers
provide maintenance for the houses, the gardens
and the ‘loo with a view,’ as well as provide visitor services.

Figure 10. Flowerpot Island Light in 2010 (Photo:
Friends of Bruce District Parks Collection).

Excerpts from interview with Dorothy Spears
Young:
“You made your own fun, we had sheds where
we built playhouses. We made mud pies. We
had a homemade teeter totter and swings and
we swam. And there were a lot of tourists and
when they came we took them to the caves
and they would give us money. And we took
them to the lighthouse. All the caves you could
go into, we would take lanterns and we’d take
them into all the places they wanted to see.
We had a big garden and we picked berries
and sold them brought them into town and
sold them.
For the garden, dad would push the plow and
sometimes us kids would pull but that was
hard. If we knew that was what he was doing
we’d stay at the house.
We had boats, dad was good to make us boats
to sail and we’d put a string on them and we’d
go alone the shoreline on a nice day and play
on the rocks.
I was never good at swimming and I was nervous, still am in the water but we did go swimming. And we had a rowboat – no life jackets –
so we didn’t go out when it was stormy.
The tourists would get dropped off at the harbour and walk to the station – we were always
glad to see someone – anyone.
Sometimes they would give us a dime and occasionally a quarter. I would save it because
we always spent it on the 12th of July. That

Figure 11. Volunteers at Flowerpot Island Light
(Photo: Friends of Bruce District Parks Collection).

was a big day in those years. We lived for the
12th of July and just hoped and prayed it
wouldn’t be windy that day so we could get off
the island. So we saved our money – we
couldn’t spend it out there anyway.
We never had any icebox out there. There was
a cave up closest to the house and there was a
smaller cave inside this big one and mom
would take a crock up with a tight lid and we
used to keep butter and she had something
called water glass that kept eggs. That water
glass was thick, syrupy, almost clear I don’t
know what it was really, we called in water
glass.
We had chickens and pigs out there as well.
We had fish too but it was hard to keep so we
ate a lot of canned salmon. We had a lot of
desserts too, mom was a good cook and we
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could always have dessert because you could
keep sugar over there and flour and all that
sort of stuff. There’d be dessert for two meals
a day. It wasn’t because we had sweet tooths
– it was we were a big bunch of kids and mom
needed something to fill us up.
We had a radio for entertainment but it only
had ear phones so we would have to pass them
around. We had a good gramophone with records and we could dance with the broom and
we played cards.
And we carried water, carrying water in, carrying water out. For laundry we would fill the
boiler with water on the wood stove, get it
good and hot and mom would dump it in a tub
and we’d have to carry water to cool it off if it
didn’t rain. If it rained we’d use rainwater. She
had a bar of soap – it was a brown soap
brought in by the government supply boat.
Scrub and scrub. Then another tub of water to
rinse. Put them in a basket – put another load
into soak and she’d take the first load out to
the clothesline. She liked to hang them herself
because she liked them hung in a certain way –
we kids got to bring the clothes in…
The laundry was hard work – carry water –
dump water and then iron with the old iron
that sat on the stove till it was hot. I ironed
because I wasn’t very old and was not strong
enough to wring clothes out properly I didn’t
mind the ironing. She finally got a wringer
washer and I could do that and was a bigger
help.

Everybody got sick one time, my brother Bill
and both parents. I remember my dad standing at the window when there was a freighter
going by and signalling with a lamp – signalling
SOS. We didn’t get any help until Cove Island
Light noticed that our light wasn’t lit and he
sent out word over his wireless for someone to
come. That was the way we communicated
between lights – if your light wasn’t on they
knew something was wrong.”
Excerpts from interview with Mark Coultis:
“I remember dad would launch his little boat as
soon as the ice was out of the harbour off the
ferry dock and he and the assistant would go
out and open the station. The communication
they had at that time compared to now, absolutely sucked. But they had two radios one for
receiving and one for sending and they would
keep track of the lake boat traffic.
Depending on the spring they would try and
land at the dock in front, bearing in mind that
at that dock there could be 8 to 9 feet of ice
piled up on top so they would try and get the
stuff off, get the gas boat around to the other
side. Get the boat in there if the harbour was
free of ice and then wade through the snow
from there – some years they could wade
through the snow and some years they would
walk on the ice back to the light.
Get their supplies and stuff into the house, get
the fires going, then get a fire going up in the
fog plant to get the equipment warmed up –
and get the light up and running.
It was amazing that as years and years went by
more and more people got to know about the
island it wasn’t that you were really all that
isolated.

Figure 12. Spears sisters playing in the snow at
Flowerpot Island Light (Photo: Friends of Bruce District Parks Collection).

57 | 2011 SOURCES OF KNOWLEDGE FORUM

Dad had a knack for organizing – if by 10
o’clock you didn’t have something to do, he
would find something to keep you busy. Dad
had a knack that if he could see somebody do
something once he could do it. Think with your
head and use your hands.
Dad was a lightkeeper and raising four boys
and all of a sudden new technology – but he

couldn’t stand to keep hands off. And it drove
him around the bend to the point where he
was forever getting his knuckles cracked from
the manager. It got to the point where you
couldn’t do anything yourself – you had to report it – you couldn’t just go ahead and solve it
yourself – this was totally foreign to dad.
They pushed it off the cliff and damn near
burnt the island down in the process. They
were getting close to the end of the job so decided to burn it. Sure enough the wind came
up, they got a pump or two up there and got it
wet down enough that they were able to push
it off the ledge.
The coast guard vessel Port Dauphin would follow the last boats going down the lake in the
fall and pick up lightkeepers. They would start
up in Superior, working their way down to this
area. When the last boats cleared the lake,
they were allowed to shut the stations down.
In the early years there would be a bit of a rush
to get to the station. We would hear the Alexander Henry was in Midland, it was leaving
there and the boats were getting ready to
leave – then things would happen. One year
we were on a family holiday on the Manitoulin
and the weather turned mild after a really
heavy winter. Dad got a call, he had to get
back as they wanted the keepers on their stations like yesterday. So we packed up and high
tailed it for home. It was about a week later
dad was taken to the light and there was ice as
far as you could see. It was just pure stupidity
and it was about 18 more days before there
was any open water. For those 18 days no
sound of the sea, no waves – just wind – so
quiet it could drive you crazy.”
Excerpts from interview with Bill Spears:
“When we were there – everything was a job –
it was a full time job just getting to the lighthouse because the catwalk was in bad shape
and the waters were high. On a good stormy
day it was nothing to get solid water right
across the catwalk.

supplies would come it, they would spend
about two days laying off the island, bringing
in stores and everything was bagged in burlap
bags. They had to hand bag it out of the ship to
the barge and then out of the barge. We would
store in the log shed, the hen house, the pigpen, smoke house and all things places had to
be explored when you are a kid.
As far as dad was concerned the island was offered through the DVA (Dept of Vet) – he said
as far as he was concerned it could be a slower
death than starving and Grandpa said well one
thing you’ll have that nobody else in town has
– a regular income. I think he took it for about
$1200 a year and out of that he had to hire and
pay an assistant and provide room and board
Things were in bad shape when dad got there.
Dad bring a workaholic was right in his glory –
he just went nuts, something to tinker and repair 24 hours a day.
He was a solitary guy he would thrive in solitude. Flowerpot Island was a godsend to him, it
fit him to a tee.
The last ship went through and Bill Spears shut
down Cove and said he was leaving. Dad
started to shut down and they went across to
the park to the boat but by that time there
were into a blow and a snowstorm. They damn
near missed Tobermory coming in. Mum said
he walked into the house at 2 am, December
23rd, looking like a snowman.
We went out in the spring, in April one year.
Dad had mum and us kids on the boat. Mum
was running the boat and he was up on the
bow with a pike pole pushing ice cakes out of
way, heading to Flowerpot. There was ice everywhere, he had a grappling hook, just pulled
right up into the ice and threw the hook up on
the shore ice and pulled the boat in. Upload the
family and take the boat around to the harbour
because you couldn’t leave it there, a wooden
boat sitting there exposed. You had to anchor
the boat in the ice at the harbour and then go
back the next day and chop enough gd ice to
get this boat in and tied to the dock.

When we first moved there everything was
marvellous, everything was primitive. When
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In the fall he would have to chop ice to get his
boat out of the harbour and keep the ice broke
around the boat so he could get home
I remember one spring – one of his main projects was to chop and throw into the lake
about 60 tons of ice from in front of the boathouse so he could get the boat in there and out
of the way.
The fog alarm system was built as a two man
set up. Dad knew that wasn’t going to work so
here was a guy who was self-taught in everything – didn’t have a clue about pipe fittings,
steam fittings
etc., he took the whole thing apart, tore it all
up and studied it and he laid it out so it was a
comfortable one man operation.
He was particular – after he used a tool he’d
wash it down and wipe it and polish it before
he put it away. I bet you he had paintbrushes
out there that he was still using after 20
years.”
Excerpts from interview with Kyle Coultis:
“I was just a kid when my dad took over lightkeeping on Flowerpot and I was there until he
died about 26 years later. It wasn’t bad – it
kept me out of a lot of hellery.
I helped out there when they did the first reinforcement on the big flowerpot
Cove Island flashes 12 times a minute, Flowerpot was stationery, Lonely flashes 3, Cape
Croker flashes two and Cabot Head once every
20 seconds.
We made one trip a week or so to get supplies.
You loaded up with goodies and you ate it all
the next day because there was no refrigeration. We did use the first cave from the house
because it
was dark and cool and there were no flies in
there.
Grew all kinds of vegetables – we put strawberries in – we had to cultivate those stupid
strawberries and pick them and bring them
ashore and sell them house to house.
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We had chickens and pigs – had a cow one
year but the flies drove it crazy.
Lighthouse flies, they are on every lighthouse.
Even on Angus Island, just a little wee rock
sticking up out of Lake Superior.”
BIG TUB LIGHT
This beautiful hexagonal tower on Lighthouse
Point at Bug Tub Harbour was built in 1885, four
years after Charles Earl was first paid $100 per
year to hang a lantern in the same spot. While
Charles Earl is considered the first lightkeeper at
Big Tub because of his lantern hanging, it was
Abraham Davis who received the official appointment in 1885. He remained lightkeeper until 1895 when he left Tobermory in a small boat
one evening to check out some wrecked vessels
and he was never seen again.
It seems everyone wanted the job of lightkeeper
at Big Tub. Before the Lighthouse department
knew about Abraham’s disappearance, they received a letter from Thomas Vail of Owen Sound,
asking to be appointed lightkeeper! The appointment went to Abraham’s son Henry but
that was only the beginning. He was barely appointed when his mother Flora applied for the
job! Since it was against regulations to place
women in such positions her application was
denied.
The story continues. In 1898 some official accused Davis of being away from his duties. He
was out farming! Davis responded that he was
never any more than 30 minutes from the light
at all times. A few days later he resigned and
recommended Henry Martin who had been acting as assistant when Davis was away. No action
was taken at this time but the Superintendent of
Lighthouses inspected the light and found “the
keeper was absent and a man named Henry
Martin was in charge.” Martin told the superintendent that Davis hired him, paying him for 9
months and keeping 3 for himself.
So Davis had to go and Daniel Butchart received
the appointment Immediately, Davis wrote to
the Superintendent that Butchart was away from
the light, fishing. Butchart wrote asking for permission to have Henry Martin attend the light for

him so he could fish. The department agreed for
the balance of that season, but after that
Butchart must give personal attention to his duties as lightkeeper or resign.
It turned out that Butchart never did attend to
his duties and he was dismissed. Reliable Henry
Martin stayed around until Archibald Currie was
hired, with the understanding that he “not absent himself from the light station”, and he got
the job of delivering the dismissal letter to
Butchart! Currie replied that he could not deliver the letter because Butchart was away fishing on the north shore, and by the way, could he
have permission to be away from the light to
attend to his farm?

clear lamp glass with a red globe. It was small
but better, you could see it from Flowerpot, before that you’d be close to North Point before
you could see it….”
MORE STORIES
Seasoned captains in Georgian Bay before lighthouses and navigational aids could only rely on
memory and instinct, or as the saying went, ‘by
ear, by nose and by God’. This story is about the
first two “by ear, by nose” – the experience of
the captain who could ‘feel’ what the water was
telling him and the use of a small hand-held CB
radio as a directional finder.

The letter writing continued. “Currie was never
there so I should get the appointment.” “Currie
was there all the time – the letter writer is a
liar.”, and so on. The Department took the easiest route – they ignored everything.
The superintendent came by in 1910, found no
sign of Currie and had to borrow a key to the
lighthouse from someone in town. As a result
Currie was dismissed. He was replaced by John
H. Smith and during the 1914 inspection he was
“present upon inspection” and the station was
found to be “in first class order”.

Figure 13. Old postcard of Big Tub Light (Photo:
Friends of Bruce District Parks Collection).

It was recommended that the light be converted
to an unwatched station in 1925 but the Superintendent conceded under pressure that “the public seems to resent…the replacement of keepership lights by unwatched lights”, so Smith remained. Smith asked to be replaced in 1926 because he had become too ill to look after the
light. The final lightkeeper, T.A. Hopkins, was
appointed as a part time keeper. He kept the
light and logbook until Big Tub light became
completely automated in 1952.
Excerpt from interviews with Tom Hopkins:
“When my dad started at Big Tub he got $10
per month for keeping the light. But it was $10
a month year round – it was $10 you wouldn’t
have had if he hadn’t got that job.
When we first went there it was just a lamp. It
had a little globe around it and it had red lamp
glass. Later they put in a bigger prism and put

Figure 14. Big Tub Light in 2010 (Photo: Friends of
Bruce District Parks Collection).

DARK SKIES, BRIGHT MINDS |

60

Figure 15. Lonely Island light (Photo: Holly Dunham).

“I had to go to Lonely Island Light one time.
The man operating that light his wife had cancer and she wasn’t well at all. So Wiarton radio
got in touch with me and asked if I could go get
her. It was fairly early in the day but I thought
I can’t go now, it’s just blowing too damn hard.
I wouldn’t be able to get in there even if I got
there. The weather cleared up later in the day
so I headed out. There was a big sea running
out of the southwest and it was pretty much
behind me. At Lonely it had gone almost calm.
Course it was so nice there that there was no
hurry to leave – take your time, get the lady
comfortable put on some fuel. We hadn’t much
more pulled out of there and were headed to
Flowerpot when the wind shifted into the
northwest and did it blow! That was one of the
longest nights that I ever spent on the water.
It was the 14th of June – there was hail, snow,
rain and lightning. I just slowed right down and
held it right into the weather. I couldn’t see
lighthouses or anything else, the compass got
broken out of its mounting and went slithering
down the deck, this guys wife was in a bunk on
the back of the boat, he had two little dogs in
his shirt which he couldn’t let go off in case
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they got washed overboard. I couldn’t leave
the wheel to go back and check to see how
much water was getting in the boat through all
this spray and rain. After a long night we got
up to Flowerpot and got some lee in there.
Audrey Coultis was the lightkeeper there. I’d
lost my compass Audrey was my only contact
with the shore I couldn’t contact Wiarton
whatever had happened to my antenna, it had
got broken off. I had a CB radio so I called
Audrey and I could hear him alright. Audrey
said, “Well, I can’t see any signs of you – no
wonder you can’t see anything.” So, I asked
him if there was anyway he could get some
kind of a fix on me as to where I might be? He
had a little hand set CB so he took it down to
the dock and thought he could use it to get
some kind of fix on me. We talked back and
forth and finally he said, “This isn’t going to be
much help but as near as I can tell you are
pretty well on course to where you should be”.
But I want you to remember this is a very crude
method. I wasn’t afraid of hitting Bear’s Rump
because I thought I’ll get a lee out of Bear’s
Rump before running into it.
When we broke out of the storm there was the
old Flowerpot Lighthouse right dead over the
bow. I tell you, it was like a magnet had drawn
us there and talk about relief! We stayed there
for a half hour or so and Audrey called Wiarton
and told them we were alright. My wife and
people in Tobermory were happy to hear the
news – they had been pacing up and down the
shore – out to Wireless Pt, out to Dunks Pt and
couldn’t see nothing. We got this lady sort of
fixed up again and the boat back together – we
came into Tobermory and it took 45 minutes
even coming in from Flowerpot.”
“Operator Billy – he looked after the storm
baskets. He would get the weather report and
if there was going to be a storm he would put
up the baskets. There were different kinds of
baskets and if one was overtop of the other
then it was going to nor west or northerly and
if it was the other way around in was Southerly, Easterly or westerly. You’d be able to see
them out in the greater channel, like this side
of Echo. And then at night he would be lights

up there, up there in certain ways to mean certain directions.”
“We were on the black boat in the spring, setting nets and when we started back in it
started to snow and blow. The captain decided
to go around Cove because we couldn’t see the
Cape Channel. The sea hit us and took the windows out of the pilot house and knocked the
first forward hatch in. We took the window
from the back of the pilot house to the front
and got some pieces of fish boxes to nail
around the hatch. And then we started to
pump. We took turns at the pump and all we
had for light was a compass light. Johnny Leslie was on Cove and he seen her lights when we
come around Cove so he stopped the light from
revolving cause he didn’t think we’d be able to
make it, by stopping the light from revolving
we could see it better, the sea took all our light
out but we could see land, you could see the island with the help of the lighthouse.”
“I went there to Lyal Island Light in 1956 and
they closed it in 1959 so they moved me to
Lonely Island and I was there for about 10
years. It was lonely on Lonely Island – only us
and the seagulls.
My family came out in the summertime but
every time we seemed to take Mom back and
forth it either blew or something. She hated it
when it got windy. She wasn’t the only one, I
was as scared as she was. We had a 22-foot
boat there with an inboard 4-cylinder motor. It
took about three and a half or four hours to get
out there. By that time it could blow up a real
storm.
Lonely Island was a very treacherous place.
Club Island was about 5.5 and 6 miles away
and if it was blowing too hard you could always go there and stay until the weather went
down. And we had kind of a signal organized
where we could build a little fire up on the
bank at Club and you could let him (the assistant) you were there. That was about the only
way you could get word to him.
We had some pretty rough rides out there and
finally Mom couldn’t take it anymore so when
there was an opening at Cape Croker I applied

Figure 16. Cape Croker light (Photo: Holly Dunham).

for it and got it. It was less money but at least
you could drive into that one. The road wasn’t
always very good. Trudeau was in power at
that time so we put up signs calling it Trudeau’s Trail.
I think the demand for lightkeeper’s is still
there, more so now than it was before because
of the small craft. You got so many of them
that haven’t any idea how to run their boats
and most of them carry road maps instead of
charts and they couldn’t read one if they had
them.”
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CONCLUSION
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The third part of the old saying “by ear, by nose
and by God” is illustrated in the following adaptation of the 23rd Psalm:

Gutsche, Andrea, Barbara Chisholm and Russell
Floren, 1996. Alone in the Night, Lighthouses of
Georgian Bay, Manitoulin Island and the North
Channel. Lynx Images Inc. Toronto, Ontario.

The Lord is my pilot and I shall not drift
He lighteth me across the dark waters
He steereth me in deep channels;
He keepeth my log
He guardeth me by the star of holiness’
For His name’s sake
Yea, though I sail mid the thunders and tempests of life
I will dread no danger;
For Thou art near me,
Thy love and thy care they shelter me
Thou preparest a harbour before me;
In the homeland of eternity
Thou anointest the waves with oil’
My vessel rideth calmly
Surely, sunlight and starlight shall favour me
on the voyage I take
And I will rest in the port of my God forever.
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Safe Boating Guide, 2009.
Oral History Interviews, The Friends of the Bruce
District Park.
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Friday, April 29, 2011
Registration
8:00 - 9:00

Registration at Parks Canada Visitor Centre

Plenary Session 1
9:00 - 9:15

Welcome and Introductions
Gordon Nelson, Chair of Sources of Knowledge Subcommittee
Kim St. Claire, Superintendent of Georgian Bay Field Unit, Parks Canada
John Bainbridge, Deputy Mayor of Municipality of Northern Bruce Peninsula
Scott Parker, Session Chair

9:15 - 10:00

Amateur Astronomers: Naturalists of the Night
Terence Dickinson, SkyNews Magazine

10:00 - 10:30

Reducing Light Pollution Across Canada
Robert Dick, Royal Astronomical Society of Canada

10:30 - 10:45

REFRESHMENT BREAK
Sponsored by Friends of Bruce District Parks

Reading: “Night and Moonlight" by Henry David Thoreau
Kaycee Wipp, BPDS Student

10:45 – 11:15

Light Pollution and the Canadian Dark Skies Initiative
David Welch, Dark Skies Advisory Group for IUCN

11:15 - 11:45

Bats: The Impacts of Wind Turbines and White-nosed Syndrome
Lesley Hale, Ontario Ministry of Natural Resources

11:45 - 12:15

Discussion Panel

Lunch and Exhibitions
12:15 - 1:45

LUNCH FUNDRAISER
This BBQ lunch will be hosted by secondary students from Bruce Peninsula District
School in support of the 40-year Outers program.
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Friday, April 29, 2011 (cont’d)
Plenary Session 2
1:15 - 1:45

Things That Go Ping in the Night: Nocturnal Life in Lake Huron’s Offshore Habitats
Jeff Schaeffer, USGS Great Lakes Science Center

1:45 - 2:15

Moths and Artificial Lighting
Alan Mcnaughton, Toronto Entomologists’ Association

2:45 - 3:00

REFRESHMENT BREAK
Sponsored by Friends of Bruce District Parks

Reading: “Little Dunks Bay at Night" by Miriam Russel Alburn
Peter Winegarden, BPDS Student

3:00 - 3:30

Aboriginal Perspectives of the Night
Lenore Keeshig-Tobias, Parks Canada / Chippewas of Nawash First Nation

3:30 - 4:00

The Poetic Experience of a Dark Sky Filled with Stars
Doug Cunningham, Quetican Observatory

Discussion Panel
4:00 - 4:05

Plenary Wrap-Up
Scott Parker, Session Chair

Evening Reception
5:30 - 6:00

Meet and Greet at Tobermory Community Centre

6:00 - 7:40

Fundraiser Dinner
‘A Taste of the Bruce’ whitefish dinner provided by secondary students from Bruce
Peninsula District School as a fundraiser for the 40-year Outers program

7:40 - 7:45

Sources of Knowledge Award of Excellence

7:45 - 8:15

Keynote Presentation: Night Photography
Steve Irvine, Artist and Photographer
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Saturday, April 30, 2011
Workshop Session 1 – Cabot Head
7:00-9:00

Field Trip to Cabot Head Research Station (Meet at Cabot Head Research Station)
Rod Steinacher, Bruce Peninsula Bird Observatory

Workshop Session 2 – Parks Canada Visitor Centre
10:00 - 12:00

Being a Dark Sky Steward: What You Can Do to Protect Our Starry Skies
Bruce Peninsula Biosphere Association Dark Sky Committee

Workshop Session 3 – Parks Canada Visitor Centre
1:00 - 3:00

Lights in the Night: Oral Histories Related to Local Maritime Navigation
Holly Dunham, Friends of Bruce District Parks

Backyard Amphibian and Reptile Monitoring
Joe Crowley, Ontario Ministry of Natural Resources

Evening Events
8:00 – 10:00

Night Hike to the Grotto
Jenna McGuire and Lenore Keeshig-Tobias, Parks Canada

8:30 – 10:00

Quetican Observatory in Lion’s Head
Doug and Paula Cunningham, Owners

10:00 – 11:30

Quetican Observatory in Lion’s Head
Doug and Paula Cunningham, Owners
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Joe Crowley
Species at Risk Herpetology Specialist, Ontario Ministry of Natural Resources
Joe Crowley is the Herpetology Species at Risk Specialist with the Ontario Ministry of Natural
Resources. Joe completed a B.Sc. (Hons.) in Environmental Biology in 2003 at Nipissing
University and a M.Sc. in Zoology in 2006 at the University of Guelph. His M.Sc. research
focused on reptile distribution and decline in Ontario. Joe is an experienced field biologist and
has worked on a variety of wildlife research projects throughout Ontario. Joe coordinated a
“Reptiles at Risk” project at Ontario Nature, which entailed field surveys for Ontario’s species at
risk reptiles and amphibians throughout Grey and Bruce counties. He also developed and
coordinated the new Ontario Reptile and Amphibian Atlas program at Ontario Nature from
2009-2010. Joe is an advisory member on the Ontario Multi-Species Turtles at Risk Recovery
Team and the national Massasauga Recovery Team.

Doug Cunningham
Owner, Quetican Observatory

Doug Cunningham is a retired science and outdoor education teacher and has been an amateur
astronomer for over 40 years. Doug has always enjoyed the adventure of scientific inquiry and
his fascination with the Great Ideas of Science permeated his lessons. He loves the scientific
narrative and is fond of the idea that the Universe is composed, not only of atoms and energy,
but of stories. During his career as a science educator he earned many awards for his innovative
teaching, including The Prime Minister’s Award, the National Youth Science Foundation Award,
and the OSSTF’s Excellence in Education Award. He and his wife, Paula, are active hikers, skiers,
and sea kayakers. They have built Quetican Observatory meaning “Spirit of Beautiful Places)
and enjoy sharing their knowledge, enthusiasm, and love for the night skies with their many
visitors. Their love of astronomy has taken them around the world in search of unique
astronomical adventures. In their travels they delight in framing their “star journeys” with the
culture of the countries they visit. During the past 10 years he has been active in the movement
to promote and preserve the dark skies of the Northern Bruce Peninsula.

Robert Dick
Royal Astronomical Society of Canada / Canadian Scotobiology Advisory Group
Robert Dick is a professional engineer with experience in spacecraft design and has contributed
to courses on spacecraft engineering. He has been an amateur astronomer for 45 years and has
taught astronomy for 24 years at two universities and astrobiology for over ten years. He has
been involved with light pollution abatement since the early 1990s and has developed and
managed the RASC-LPA Program since 1999. Robert developed the Parks Canada outdoor
lighting guidelines. He is the Chair of the RASC Light Pollution Abatement Committee and
created and manages the Dark-sky Preserve Program for the RASC. As an author, he has written
numerous popular and peer-reviewed articles on light pollution and scotobiology. Robert has
appeared on television and interviewed on local and national radio. He advises individuals,
groups of concerned citizens, municipalities, provinces and the federal government on reducing
light pollution, improving urban sustainability and reducing energy consumption.
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Terence Dickinson
Editor, SkyNews Magazine
Astronomy writer and editor Terence Dickinson is a former staff astronomer at the McLaughlin
Planetarium in Toronto and the Strasenburgh Planetarium in Rochester, N.Y. Today he is
Canada’s leading authority of astronomy books with two million copies of his 14 books in print.
His book NightWatch has been the number one bestselling stargazing guide on Amazon.com
since the online bookstore opened for business in 1995 – according to Publisher’s Weekly, it is
the bestselling stargazing guidebook in the world. Mr. Dickinson is the editor of SkyNews,
Canada’s national popular astronomy magazine, and a former columnist for the Toronto Star
for 25 years. In 1994, one of the asteroids in the asteroid belt between Mars and Jupiter was
officially named “Dickinson” in his honour by the International Astronomical Union for his
ability to explain the universe in everyday language. In 1995, he was appointed by the Governor
General to the Order of Canada. His fully equipped observatory is located beside his home near
the village of Yarker, northwest of Kingston, Ontario.

Holly Dunham
Friends of Bruce District Parks Association
Ms. Dunham comes from a large family and most made their living from the lake – as
fishermen, sailors, guide boat and dive boat operators, on the car/passenger ferries, with
Fathom Five National Marine Park and lighthouses. Many lightkeepers at Cove, Flowerpot,
Cabot Head, Cape Croker, Lonely and Big Tub are members of my family tree. My husband,
recently retired from Fathom Five Park made his living on the lake and my older brother is
currently sailing as a Captain with Algoma Shipping – having worked 33 years on lake freighters.
I, along with my husband, my children, my parents and many cousins are all volunteer
lightkeepers at Flowerpot Island and as a child I got to spend some time at lighthouses with
many cousins. I am a ‘story’ historian because I love stories about Tobermory’s past. I want to
know the stories, how they lived their day to day lives, how they got along with their
neighbours, their families etc. I want to know what they had for supper, who did the dishes,
who was the best cook, who could be trusted and who couldn’t be; who they loved and who
they didn’t – who told the best stories and jokes and who was the best singer or fiddle player.
Being asked to share these stories at this Sources of Knowledge Forum is a real honour and I
thank the organizers for including Oral History.

Lesley Hale
Ontario Ministry of Natural Resources
Lesley Hale works in the Science & Information Branch at the Ministry of Natural Resources in
Peterborough. She coordinates and conducts research on bats across the province in relation to
wind turbines and white-nose syndrome. She also provides science support in the development
of policy for renewable energy in relation to birds and bats. Previously, Lesley lived in
Queensland, Australia and developed wildlife conservation projects with species such as
freshwater turtles.

Steve Irvine
Artist and Photographer
Steve Irvine and his wife Joan have been living on the Bruce Peninsula for the past 37 years. A
full-time potter by trade, Steve has also had a life-long involvement with different types of
photography. With an emphasis on nighttime themes, Steve's nature photographs have
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appeared in publications such as National Geographic Magazine, The Journal Science, Natural
History Magazine, Photo Life, Astronomy Magazine, Sky & Telescope, SkyNews, and the Journal
of the Royal Astronomical Society of Canada. They have also been published in science texts
used in Canada, the U.S., the U.K. and Asia. His astrophotography has won national awards.

Lenore Keeshig-Tobias
Interpretive Coordinator, Parks Canada
Lenore Keeshig-Tobias is the senior Interpretative Coordinator for Bruce Peninsula National
Park and Fathom Five National Marine Park. Lenore is also a recognized Anishnabe storyteller
and has shown how traditional Anishnabe stories interface with the geology of the Great Lakes.

Alan Macnaughton
Toronto Entomologists’ Association
Although in his day job Mr. Macnaughton is a professor of accounting at the University of
Waterloo, he has been a butterfly and moth enthusiast and a member of the Toronto
Entomologists’ Association for many years. He regularly uses a black-light bulb to attract moths
to a cottage in Port Elgin. He especially enjoys seeing the beautiful green luna moths come to
the light.

Jeff Schaeffer
Great Lakes Science Center - United States Geological Survey (USGS)
Jeff Schaeffer is a research fishery biologist with the USGS Great Lakes Science Center. He is the
task leader for pelagic studies on Lake Huron, but has many interests and work on a variety of
interesting projects that range from biodiversity to the role of river mouths in Great Lakes
ecosystems. Mr. Schaeffer has an adjunct appointment with the University of Michigan School
of Natural Resources and Environment that allows him to work extensively with students; it’s
one of the most rewarding aspects of his job. He has many interests outside of work, but his
passion is fly fishing.

Rod Steinacher
Bruce Peninsula Bird Observatory
After a 30-year career as a science educator, Mr. Steinacher is now retired in the Tobermory
area. While teaching with the Waterloo District School Board, Rod was involved in writing
science curriculum in a number of areas and also in Outdoor Education. A founding member of
the Bruce Peninsula Bird Observatory, and current President, Rod directs a good deal of his
time and energy towards the operation of BPBO’s Cabot Head Research Station (a Canadian
Migration Monitoring Network member) and the organization’s many monitoring,
environmental, and educational projects. He also volunteers with the Bruce Peninsula
Biosphere Association’s Dark Sky Committee. Rod is an active birder with experience in many
parts of North and Central America, and in Europe. With a “yard list” of 223 species, he has
found that he does not have to travel very far to enjoy excellent birding!
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Elizabeth Thorn
Bruce Peninsula Biosphere Association Dark Sky Committee
The Bruce Peninsula Biosphere Association (BPBA) is a ten year old registered charitable,
Trillium-award winning organization. It is operated entirely by community volunteers dedicated
to sustainability. BPBA’s Dark Sky Committee is composed of members of its board and the
broader community. It seeks to facilitate the preservation of the Bruce Peninsula’s dark skies
through the education and involvement of local residents.

David Welch
Dark Skies Advisory Group - International Union for Conservation of Nature (IUCN)
Dr. Welch holds a Ph.D in Physical Geography from the University of Western Ontario and
taught at the University of Winnipeg. He has extensive Arctic field experience and has twice
been a visiting scientist in Australia. For Parks Canada he provided advice in earth sciences,
remote sensing and ecological monitoring, and introduced geographic information systems to
the work place. From 2003 as the Head of Environmental Quality for Parks Canada, he managed
programmes on contaminated sites, ecological restoration and invasive species, as well as
advising Parks Canada on air quality issues including climate change and light pollution. Now
retired, he maintains an interest in protected areas through participation in dark sky initiatives,
chief among them chairing the Dark Skies Advisory Group of the International Union for
Conservation of Nature and the Starlight Initiative for World Heritage for the United Nations
Educational, Scientific and Cultural Organization.
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