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As one of the most 
recognized Parks in 
Canada, Algonquin 
Provincial Park occupies 
a special place in 
the hearts of many 
Canadians.  Deep in the 
heart of Central Ontario, 
amid the terrestrial and 
aquatic ecosystems that 
exist on that ancient rock 
formation, the Canadian 

Shield, this special place still supports wilderness and 
wild animals.  Wolves, bears, beavers, turtles and a 
host of smaller, but no less important, wild creatures 
continue to make their home in the forests and lakes 
of this area.  For those who are able and willing, 
opportunities to visit and marvel at the sights and 
sounds of a wild place still exist here in Central 
Ontario.  For most Canadians, this Park represents 
one of most important heritages that will be passed 
to the future.

The purpose of this book 
is to compile a series 
of “State of the Park” 
chapters concerning 
major activities underway 
in the Park and its 
ecosystems, as well as 
measurements of some 
of the key environmental 
parameters that will 
allow future managers 
to understand how these 

parameters change over time.  We sought out people 
who know the Park well and who have expertise in 
the subjects they study and consider.  We asked them 
to prepare the best summary they could about the 
Park and what may happen in future with respect 
to that part of the Park and its surroundings.  We 
hope the book will serve as a benchmark, in other 
words a “State of the Park and its Ecosystems in 
2009” that all managers of the Park in the future 
will find useful.
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Algonquin Park is a very special place to many 
people.  Although it is one of the oldest parks 
in Canada, in the heart of the Canadian Shield, 
and within easy driving distance of several 
million people, it still retains a wilderness 
character.  Within its boundaries wolves still 
hunt moose and deer, beaver maintain dams and 
neotropical warblers raise their young deep in 
its pine, spruce and fir woodlands.  In addition, 
the Park is the source of employment for many 
people who live nearby, both as a source of jobs 
within the Park, and as a result of the forest 
management that continues to provide wood 
for houses and other products made from trees. 
From its beginning in the last part of the 19th 
century, the Park has been a source of economic 
benefits to people and a place for people to rest 
and renew themselves in a natural setting.

After more than 100 years, however, the human 
demands on the Park are high. In the summer 
visitors come from all over the world and the 
campgrounds are full of people, their pets and 
all of the equipment needed to live for a few 
days in a campground.  Backcountry canoe 
trippers and backpackers roam the Park from 
east to west and north to south, and human 
activity is seen in every corner of the Park.  
Remarkably, the wild ecosystems in the Park 
seem able to absorb the impact of people and 
remain healthy, and although not pristine, at 
least they maintain a wilderness-like setting.

The purpose of this book is to record the state 
of Algonquin Park in the first decade of the 21st 
century.  As background there are chapters that 
illustrate how the Park was formed millions of 
years ago, the impact of First Nations people on 
the Park’s ecosystems and the changes imposed 
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wildlife populations, the aquatic environment, 
and the problems associated with human 
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impact of the Park’s natural setting on the sense 
of well being that comes from just being there 
is explored in a special chapter.

Algonquin Eco Watch is an organization devoted 
to supporting a healthy and sustainable Park 
and has prepared this book as a ”State of the 
Park” report that will form a basis for future 
managers to use as new pressures are exerted 
on the Park by expanding human populations.  
More information about Algonquin Eco Watch 
is available at www.algonquin-eco-watch.
com and contains information about the 
organization and its goals.
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Foreword

As one of the most recognized Parks in Canada, 
Algonquin Provincial Park occupies a remarkable 
place in the hearts of many Canadians.  Deep in the 
heart of Central Ontario, amid the terrestrial and 
aquatic ecosystems that exist on that ancient rock 
formation, the Canadian Shield, this Park still sup-
ports wilderness and wild animals.  Most people are 
surprised that Algonquin Park is within easy driving 
distance for over 10 million people, who can arrive 
during any season, wishing to escape an urban life 
style, anxious to experience wilderness.  However, 
it is ironic that many of these visitors also want the 
same comfort and amenities that they left behind 
in the modern homes and cars that they have in 
their everyday lives.  This exerts significant pressure 
on this very special place and motivates Algonquin 
Eco Watch to “help assess, protect and sustain the 
Algonquin Ecosystem for the future”.

Why Did We Produce this Book?

The purpose of this book is to compile a series of 
“State of the Park” chapters concerning major activ-
ities underway in Algonquin Park and its ecosystems, 
as well as measurements of some of the key environ-
mental parameters that will allow future managers 
to understand how these parameters change over 
time.  We sought out people who know the Park 
well and who have expertise in the subjects they 
study.  We asked them to prepare the best summary 
they could about the Park and what may happen in 

future with respect to that part of the Park and its 
surroundings.   

The authors address a variety of issues important to 
the ecological character of Algonquin Park and the 
adjacent ecosystems that influence it.  Each chapter 
reflects the discipline and writing style characteristic 
of that author (s), and reflects their opinion and un-
derstanding of each topic.  We asked each author to 
take as much space as they needed to recount the 
ideas and concerns that were important to them.  
Consequently some chapters are longer than oth-
ers, and the writing style is unique to each author.  
As well, each chapter can stand alone and therefore 
there is some repetition among chapters. We hope 
the book will serve as a benchmark, in other words 
a “State of Algonquin Park and its Ecosystems in 
2009” that all managers of the Park in the future 
will find useful.

We hope that you enjoy this book. While subse-
quent printings, should they be warranted, will con-
tain ongoing updates and corrections, it will also 
be possible to access these on our website www.
algonquin-eco-watch.com .

David Euler and Mike Wilton, Editors. August, 
2009.
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Algonquin Eco Watch - Watching 
Algonquin Park

Algonquin Eco Watch was formed as an advocacy 
group to promote and help conserve the ecosystems 
in and around Algonquin Provincial Park.  We are not 
opposed to human development or other activities 
in the Park.  In fact most of us have spent months 
and years in Algonquin, canoeing, living, walking, 
working and enjoying this special place.  Our goal is 
to add a strong voice to others who want the Park to 
exist 1,000 years from now, much as it exists today.  

As a Non-Governmental Organization (NGO) Al-
gonquin Eco Watch is in a unique position to study, 
report and advocate activities and policies that are 
primarily focused on conserving the natural char-
acteristics of the Algonquin Ecosystem.  All of our 
money comes from fund raising, from a wide variety 
of sources.  Each member of the Board of Directors 
is an unpaid volunteer and works on the issues that 
concern us because of a deep desire to promote the 
welfare of Algonquin Park and the associated eco-
systems.  This gives us as unbiased an attitude as 
possible on this topic.

Algonquin Eco Watch received its charter as a regis-
tered charitable organization in 1996. Our mandate 
is “help to assess, protect and sustain the Algon-
quin Ecosystem for the future”.  We consider the 
protection of pure constantly flowing water in the 
Algonquin Ecosystem to be our primary concern. For 
this reason, we define the Algonquin Ecosystem as 
Algonquin Park plus all those waterways that arise 
outside the Park, and flow into it. (See Map on the 
inside front cover of this book)

In many ways Algonquin Park is an experiment. Is 
true sustainability being achieved in Algonquin Park 
as a result of all the protective legislation presently 
available to parks in Ontario? If not, are there ways 
in which sustainability can be achieved through bet-
ter cooperation among government, industry and 
the citizens of Ontario? The answers to these ques-
tions will not be fully answered until sometime in 
the future. Hopefully before that time, together we 
will have moved toward true sustainability by gain-

ing a better understanding of the complex plant and 
animal sub-systems that make up the Algonquin 
Ecosystem. If sustainability cannot be achieved for 
“protected” areas such as Algonquin, then we will 
leave a devalued legacy for future generations.

Algonquin Eco Watch operates on the precept that 
more can be accomplished cooperatively than an-
tagonistically. This has led to considerable success at 
the “grass roots” level, but has proven frustratingly 
ineffective at the senior corporate level, be that pri-
vate industry or government. This is understandable 
where publicly traded companies are concerned, 
since their perceived goal is to only show profits to 
their shareholders. However, it is extremely frustrat-
ing to see this in government and crown agencies.

Human Behaviour: Its ongoing Impact 
on the Algonquin Park Ecosystem 

We have already seen too many examples in Can-
ada’s relatively short history of the environmentally 
destructive nature of human behaviour regarding 
animal species: the Atlantic cod fishery, the Pacific 
salmon fishery, the Plains bison and the passenger 
pigeon. Plant species and associated habitat have 
also suffered, as may be seen in the loss of the Caro-
linian Forest across southwestern Ontario.

Human exploitation of natural resources often fails 
to recognize that wild populations and habitat are 
in serious trouble before the cumulative symptoms 
of distress are identified. In addition, much time is 
lost by those who harvest the plant or animal spe-
cies trying to prove that exploitation is not excessive, 
rather than working to develop creative and envi-
ronmentally responsible programs to ensure that 
over-exploitation does not occur. While subsequent 
wild population and habitat declines may lead to 
a tightening of restrictions on human activity as it 
impacts the environment, this invariably occurs too 
late.  As Walt Kelly, creator of “Pogo” said in his 
1973 Earth Day cartoon, “We have seen the enemy 
and he is us”.
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The Algonquin Dome

The “Algonquin Dome” is the height-of-land that 
occurs near the centre of Algonquin Park.  It is the 
source for water that empties into eight major On-
tario rivers; the Magnetawan, South, Amable du 
Fond, Petawawa, Bonnechere, York, Madawaska 
and Muskoka (see chapter 1 of this book).  Of prime 
concern to Algonquin Eco Watch is protecting the 
quality and quantity of water found in the lakes, 
creeks and rivers in the Algonquin Ecosystem. 

One of our goals is to protect water quality by mini-
mizing additives, especially those resulting from hu-
man activities. When pure water has anything else 
added to it, it ceases to be pure water and becomes 
a solution of whatever has been added. Atmo-
spheric additives as well as those picked up during 
downstream flow all contribute to more complex, 
less pure, water. Examples of impurities range from 
atmospheric sulfur dioxide (SO

2
), to road salt spread 

along the Highway 60 corridor and interior logging 
roads, to the soaps, shampoos, deodorants and per-
fumes left behind by people bathing in Algonquin 
waters. In a way, Algonquin is the water custodian 
for downstream towns and villages, which depend 
upon one of the eight rivers that arise within the 
Algonquin Ecosystem for their fresh water.

Another of our goals is to protect water quantity by 
ensuring that activities within the ecosystem do not 
interfere with the flow, temperature, magnitude and 
patterns of Algonquin water. Such activities as road 
building, aggregate extraction and the manipulation 
of lakes, rivers, creeks, swamps and marshes may all 
lead to altered flow from ground water and surface 
water sources.
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Book Overview

In Chapter 1, Dr. Tarmo Remmel, an Assistant Pro-
fessor at York University, has written a chapter that 
summarizes the early geological history of Algonquin  
Park.  Much of this early history occurred before 
people were present on Earth, but it is important to 
understand how the earth formed in this area in or-
der to know why Algonquin exists as it does today.

In Chapter 2, Chief Kirby Whiteduck of the Algon-
quins of Pikwakanagan spells out how the First Na-
tions lived in the Algonquin Park area, long before 
European settlers arrived.  His account of life before 
modern urbanization is an important background to 
understand how people affected those ecosystems 
in the centuries before the influx of settlers from Eu-
rope. He concludes that First Nations people lived 
lightly on the land and pursued a sustainable life 
style that did not degrade Algonquin ecosystems.

In Chapter 3, Dr. Ernie Epp, a retired historian from 
Lakehead University, has provided an account of 
how people moved into the area from distant lands 
and imposed a different impact on the land than any 
of the early native people.  His chapter provides a 
perspective of change that is very important because 
many of the events of that period are still affecting 
the way Algonquin Park is impacted today.

Dr. Epp has researched the history of how Algonquin 
Park was formed and notes that the original purpose 
of the Park was to provide preservation of the wa-
ters, a forest that was “…in a state of nature as far 
as possible…” and protection of birds and animals.   
The original recommendations also included the de-
sire to establish “A Field for Experiments in Forestry” 
and “A Place of Health Resort”.  Over the many de-
cades since Algonquin Park was established, these 
ideas have changed and subsequent chapters docu-
ment the current goals and ideas of the Park. 

In Chapter 4, Dr. Paul Eagles, a professor at Water-
loo University and Grace Bandoh, a graduate stu-

dent, have prepared a comprehensive review of the 
historic idea of a Park, plus a history of visitors and 
visitor management in Algonquin Park.  They also 
include many suggestions for improving the Park 
Master Plan, and finding the right balance between 
a rigid, government-controlled game preserve and a 
more open, democratic, common property concept 
of wilderness.  

Frank Hicks, a fisheries biologist who worked in Al-
gonquin Park for over 20 years years studying fish 
and fish populations, has brought a comprehensive 
review of fish, fishing and the impact of people on 
fish populations in Chapter 5.  It is clear from his 
data and presentation that fishing in the Park in 
the last decade or so has removed more fish than 
is sustainable, especially along the Highway 60 cor-
ridor.  Along with acid rain, introduction of invasive 
species, mercury contamination and climate warm-
ing, fish populations in the Park are stressed and will 
probably continue to decline unless major efforts are 
made to reduce the pressure on them.

Not many people realize that the Algonquin For-
estry Authority carries out large scale logging and 
forest management in Algonquin Park.  In Chapter 
6, Dr. Jeremy Williams, an international consultant 
in forestry reviews forest management in the Park 
and conveys a number of suggestions as to how it 
could be improved.  Algonquin was once known 
for magnificent stands of old-growth white and red 
pine, however these old-growth stands today are a 
fraction of the amount that existed in the past. For-
est management in Algonquin Park tends to favour 
younger stands of pine that are more valuable eco-
nomically and the future of old growth in the Park 
is not promising.

Norm Quinn, a wildlife biologist, who also worked in 
Algonquin Park for more than 20 years, summarizes 
the state of wildlife and reviews both the history of 
wildlife in the Park and the current threats to them 
in Chapter 7.  Within the last century white-tailed 
deer have declined and moose populations have 
increased, while wolf populations have declined, 
perhaps to a stable level.  With climate warming, 
habitat changes produced by forestry, invasive spe-
cies and increased human use, the future for wildlife 
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in the Park may be less favorable than in the past.  
However the ecosystems there are resilient, and will 
continue to support wildlife well into the next cen-
tury.

Chapter 8 concerns the lakes and streams of the 
Park, and Hugh Banks, a professor at Sir Sandford 
Fleming College, has reviewed the history of the for-
mation of lakes and streams in Algonquin Park.  In 
addition he has included a variety of data collected 
by Algonquin Eco Watch over the last few years 
concerning the health of aquatic ecosystems.  This 
series of data collection will be important in the fu-
ture as a benchmark to compare changes that may 
occur in the aquatic environment of the Park.

Chapter 9, prepared by Chris Wedeles, a wildlife bi-
ologist and consultant, illustrates how roads within 
Algonquin Park affect large and small wildlife spe-
cies and impact the over-all wilderness environment.  
Even though Algonquin animals may be killed by 
traffic on the roads and although the individual 
deaths are regrettable, these deaths do not seem 
numerous enough to endanger any species in the 
Park.  However the presence of a network of roads 
can not only lead to invasive species becoming es-
tablished, but may also lead to separation of sub-
populations, which can be detrimental to the eco-
logical health of the Park.

In order to illustrate why people love Algonquin Park 
so intensely, Linda Leckie recounts her lifelong love 
affair with the Park in Chapter 10.  In this personal 
and moving reflection, she combines her love of na-
ture with her love of the Park. In a way that many 
other people can relate to, she shares with us how 
she came to know and care for this special place.

Unfortunately, several challenges that require le-
gal action have arisen, which have contributed to 
a general decline in the health of the Algonquin 
Ecosystem.  In Chapter 11, Dianne Saxe and Jackie 
Campbell, both lawyers in the law firm Dianne Saxe 
Professional Corporation, provide a detailed account 
of some of the environmental concerns that may 
require a legal remedy, and examine the problems 
associated with providing that remedy.  They note 
that government agencies at all levels are reluctant 

to enforce laws that were designed to avoid nega-
tive impacts on environmentally sensitive areas, such 
as Algonquin Park.

Chapter 12, prepared by the Board of Directors of 
Algonquin Eco Watch, also illustrates in detail most 
of the issues that Algonquin Eco Watch has worked 
on over the 13 years since it was formed.  Concern 
has been expressed over the forest management 
plan, the Kearney Graphite Mine and the abandon-
ment of the CN railroad that crosses the northern 
part of the Park.  As well, issues of sewage disposal, 
chemicals in the aquatic environment, and manage-
ment of the aquatic environment have been dis-
cussed with Park management.

Finally, the Afterword, Chapter 13, is intended to 
provide a vision for the future of Algonquin Park.  
The Board of Directors of Algonquin Eco Watch 
shares the ideas that it feels should be the founda-
tion for future generations of managers and visitors 
to this wonderful place.
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The line drawings appearing in this book were created by Jeremy Inglis. Mr. Inglis is a fisheries and 
wildlife specialist, employed by Ontario Parks/Ontario Ministry of Natural Resources, as an Area 
Manager in Algonquin Park. Jeremy resides in Pembroke with his wife and three children. See photo 
page 379 (Figure 12 - 34). 
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Chapter 1. 

An Introduction to the Algonquin 
Park Ecosystem

Tarmo K. Remmel* 

Introduction

Algonquin Park is situated on the Precambrian 
Shield southwest of the Ottawa River and east of 
Georgian Bay in south-central Ontario (Figure 1.1).  
For over a century Algonquin Park has served as a 
refuge of remnant ancient forests, headwaters for 
major river systems, wetlands, and numerous bird, 
animal, and vegetation species.  Established in 
1893 as Ontario’s first provincial park and a “for-
est reserve” (White 1985), the Algonquin region 
evokes images of a vast wilderness with unspoiled 
waters, rugged terrain, and expansive natural ar-
eas ideal for backcountry tripping and wilderness 
recreation by outdoor enthusiasts, even though 
its history is one of significant human and natu-
ral disturbance.  The official management plan for 
Algonquin Park tries to balance the provision of 
traditional, and often competing, land uses within 
the territory (e.g., cottaging, power boating, log-
ging, trapping, fishing, and hunting) with the 
protection, reestablishment, and maintenance of 
natural wilderness areas.

The nearly 7,630 km2 area of Algonquin Park in-
cludes 2,456 freshwater lakes, more than 1,200 
km of streams, drainage basins for substantial river 

systems, wetlands, and the sources for several rivers 
that drain from within the Park’s boundary.  While 
the Park boundaries are politically defined, the Al-
gonquin Park ecosystem extends well beyond those 
borders to include a larger region of influence that 
is impacted by the official management guidelines 
(Ontario Parks 1998).  Although this book focuses 
on Algonquin Park in general, and the Algonquin 
ecosystem in particular, to understand the broader 
implications of the Park’s uses and management, this 
chapter will describe the physical ecosystem which 
is geographically larger than Algonquin Park itself.  
Moreover, the environment and ecosystem, along 
with its development will be considered mainly in-
dependent of human involvement; thus, providing 
a background to this interesting geographic locale 
prior to human influence.

Geological, extraterrestrial, glacial, erosional, and 
successional processes over millions of years have 
culminated in the unique and rugged ecosystem 
of today’s Algonquin Park.  To fully appreciate the 
geology, hydrology, climate, flora, and fauna of this 
region, it is pertinent to begin the description of 
this environment from its beginnings, several billion 
years before present (YBP), when the continents and 
oceans of Earth were very different from today.

* In this chapter, Dr. Tarmo Remmel, an Assistant Professor in the Department of Geography at York University, provides an overview of 
how the Algonquin Ecosystem was formed. He begins with the early geological history of the Park, starting over 4 billion years ago, and 
continues through development of the surficial geology and soils of the Park. The physical configuration of the Algonquin landscape influ-
ences the weather and hydrological processes and is an important factor that governs how humans and wildlife co-exist in the Park.
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Early Geologic History

The Earth formed during an initial confluence and 
cooling of hot primitive planetary rocks and gasses 
followed by a frequent hail of meteorites between 
an estimated 4.5 and 3.9 billion years ago to produce 
a planet covered in a vast sea of dense molten ba-
salt.  As time passed and the Earth cooled, the older 
and more dense water-bearing basalt subducted (a 
geologic process whereby one rock mass is forced 
below another and melted by the internal heat of 
the planet) (Figure 1.2), producing less dense and 
more buoyant silicate minerals that formed floating 
fragments of continental crust (referred to as pro-
tocontinents) on the otherwise molten sea of ba-
salt (Eyles 2002).  While these protocontinents bore 
no visual resemblance to present continental forms, 
the present-day rocks and geological structures  of 
Algonquin Park display conditions that exist due to 
continuous geologic processes involving those pro-
tocontinents that started during the Archean eon, 
more than 2.5 billion YBP (Table 1.1). 

The movement of continents at the Earth’s sur-
face was originally considered by some as conti-
nental drift; a term indicating that continents plow 
through oceanic crust as they move (Wegener 
1929, 1966; Holmes 1944; Hess 1962).  Eventually 
however, this idea evolved into the understanding 
that continents are actually carried upon the crust 
by a process now termed plate tectonics. Plate tec-
tonics refers to the combination of forces and pro-
cesses responsible for the movement of the large 
masses of surface rocks (tectonic plates) that slide 
by a conveyor-like motion across the surface of the 
planet on a partly molten layer called the astheno-
sphere (Figure 1.2).  The Earth is not covered by a 
single tectonic plate, but several that form neigh-
bours with adjacent plates along their margins.  
As these tectonic plates move, they interact with 
other plates at these margins, causing collisions, 
diversions, and faulting to occur (Figure 1.2).

Depending on the nature of the plate margins, and 
the relative directions of movement, some continen-

Figure 1.1.  Algonquin Park locator map.
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tal crust can get forced downward to produce deep 
trenches and eventually produce violent volcanic is-
land arcs, while some of the colliding rock masses get 
pushed upward to produce high mountain ranges. 
Such regions of collision are called convergent mar-
gins.  Conversely, the upwelling of magma between 
two plates forces them to separate while simultane-
ously and continuously producing new oceanic crust 
along these divergent margins.  

Movement of the lighter protocontinents was fa-
cilitated by an underlying partially molten asthe-
nosphere and lateral volcanic spreading forces 
acting along some of the continental plate mar-
gins; sinking, melting, reformation, and the gen-
eration of new crust is a continuous process that 
remains active today (Skinner and Porter 1987; 
Fowler 2005).  This continuous motion, in con-
junction with the continued cooling of the planet, 
the formation of an atmosphere, oceans, and in-
creased erosion due to the weathering of the new 
solid rock masses added significant quantities of 
sediments to the continental surfaces and ocean 

floor.  The Earth had transformed from a sea of 
molten basalt to a complex of solid rock masses 
surrounded by oceans that formed a thin skin over 
an otherwise predominantly molten interior (man-
tle) and a solid core (Eyles 2002).

The earliest protocontinents, “Ur”, “Arctica”, and 
“Atlantica” were formed approximately 3, 2.5, and 
2 billion YBP respectively, with Arctica forming the 
earliest recognizable core of the North American 
continent (Eyles 2002).  Arctica developed by the 
initial welding together of several smaller and older 
rock masses (called geologic provinces), namely the 
“Slave”, “Hearne”, “Rae”, “Wyoming”, and spe-
cifically the “Superior” province, which form the 
current nucleus of North America.  Prior to their 
union, each geologic subprovince had witnessed 
one or more orogenies (a period of mountain 
building) that welded alternating bands of volcanic 
island arcs, seafloor basalts, and oceanic sedimen-
tary basin belts into larger land masses as Earth’s 
ancient oceans opened and closed due to plate tec-
tonic activity (Eyles 2002).

Eon Era Period MYBP Significant Events

Phanerozoic Cenozoic Quaternary 1.8 120,000 YBP glaciation

Tertiary 65.0 Extinction of dinosaurs

Mesozoic Cretaceous 144.0

Jurassic 206.0 200 million YBP.  Pangea breaks apart

Triassic 278.0

Paleozoic Permian 290.0

Pennsylvanian 323.0

Mississippian 354.0

Devonian 417.0 400-350 million YBP.  Acadian orogeny

Silurian 443.0 440 million YBP.  Taconic orogeny

Ordovician 490.0 450 million YBP.  Brent impact crater

Cambrian 543.0 550-500 million YBP.  Rodinia split producing

the lapetus Ocean

Proterozoic 1.2 billion YBP.  Grenville orogeny

1.8 billion YBP.  Sudbury impact crater

1.9-1.6 billion YBP.  Nena formed

2500.0 Ur, Arctica, and Atlantica formed

Archean ? Origin of planet Earth

Table 1.1. Generalized geologic time scale with dates in millions of years before present (MYBP).
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Between 1.9 and 1.6 billion YBP, the protocontinent 
Arctica continued to grow as additional blocks of 
continental crust comprising the Southern geologi-
cal province were accreted to the existing geologic 
province and formed a new, much larger continent 
called “Nena” (a name referencing the geologic ori-
gins of Northern Europe and North America).  This 
orogeny, the Penokean, created a significant moun-
tain range (similar in height to the modern Alps) 
along the edge of Nena comprising the older Supe-
rior rocks and extensive oceanic sedimentary rocks.  
Geologists believe that at about this time (1.8 billion 
YBP), a large meteorite (about 4 km diameter) im-
pacted near present day Sudbury to create an im-
mense crater and several unique geologic structures 
that were further deformed during the Penokean 
(Brocoum and Dalziel 1974).  The folding and fault-
ing of continental rocks during the Penokean (~1.75 
billion YBP) produced extensive intrusions of igneous 
rocks near present day Killarney, at the margin of 
Nena (Eyles 2002).  By about 1.5 billion YBP, some of 
the earliest igneous rocks that currently form parts 
of Algonquin Park were produced at the margin of 
Nena and the Grenville Ocean (Barnett 1989; Ahern 
2006).  For over 200 million years these mountains 
eroded, depositing widespread sedimentary layers 

onto the continental shelf of the Grenville Ocean 
and by about 1.3 billion YBP Atlantica’s movement 
towards Nena was closing the Grenville Ocean be-
tween these two protocontinents (Ahern 2006). 

As Atlantica ground into Nena during the Grenville 
orogeny, some 1.2 billion YBP, to form a new conti-
nent called “Rodinia”, the Grenville geologic prov-
ince became joined to the existing margin of the 
Superior province.  The Grenville province is itself a 
fusion of the Central Gneiss Belt and the Central 
Metasedimentary Belt, with their faulted boundary 
known as the Central Metasedimentary Belt Bound-
ary Zone (Easton 1992) (Figure 1.3).  The intense 
pressure of the collision squeezed and buckled the 
crust, thrusting the new rocks onto Nena to form the 
Grenville Mountains (Eyles 2002).  These rocks were 
metamorphosed, that is, deformed by intense heat 
and pressure (mainly to form gneiss), and fractured 
permitting the formation of extensive horizontal 
and vertical magma intrusions as sills and dykes re-
spectively.  The Grenville orogeny, although intense, 
was geologically relatively brief and concluded at 
about 1,060 million YBP.  At that time, the present 
day surface of Algonquin Park was buried under 
20-30 km of rock that subjected the existing sea-

Figure 1.2. Types of tectonic plate boundaries and results of their interactions.  Source: U.S. Geological Survey (http://www.usgs.gov).
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bottom sediments of the region to extensive heat 
and pressure that eventually produced the extensive 
banded gneisses exposed today (Strickland 1989; 
Ahern 2006).  Non-metamorphosed igneous gran-
ites form the second most common rock type in the 
region, but both the granites and gneisses contain 
low quantities of potassium (K), phosphorous (P), 
and calcium (Ca), which when weathered ultimately 
produced very nutrient-poor soils (Strickland 1989). 

The Grenville orogeny was followed by a relative 
period of calm weathering and erosion that lasted 
nearly 400 million years during which time the Gren-
ville Mountains were reduced by an estimated 1 mm 
(or less) per decade (Ahern 2006).  This tremendous 
erosional event formed the vast flat plains now 
common in Southern Ontario.  Furthermore, the 
erosion of these great mountains acted to remove 
an enormous weight from the Rodinian continental 
land mass, causing it to experience isostatic rebound 

(imagine a ship rising out of the water as its cargo is 
removed).  The rising movement together with the 
now heated and softened crust due to the long pe-
riod of deep burial and the subsequent thinning by 
erosion finally led to the breaking apart of Rodinia 
by strong convective currents in the Earth’s mantle 
that produced rifts  in the crust.  By about 550 to 
500 million years ago the splitting of Rodinia created 
the new Iapetus Ocean, separating two new conti-
nents, formed from the original Rodinia, called Lau-
rentia (ancestral North America) and Baltica (ances-
tral Europe) .  Additional failed rifts are noted in the 
St. Lawrence and Ottawa valleys, where the forces 
were not strong enough to further break apart the 
supercontinent of Rodinia, but created significant 
drainage routes currently occupied by large rivers.  
The Ottawa-Bonnechère graben is a distinct land-
form 700 km long and 60 km wide and represents a 
failed arm of the break up, a remnant from the time 
that the Iapetus Ocean was formed (Eyles 2002).  

Figure 1.3. Geologic provinces of Southern Ontario (after Eyles 2002, p. 89).  The locations of major geologic boundaries are approximately 
portrayed with their names.  The location of Algonquin Park is provided in light green.  The Central Gneiss Belt, CMBBZ, and Central 
Metasedimentary Belt form the Grenville Province (part of the Grenville Orogeny).  The Cobalt Embayment belongs to the Southern 
Province (part of the Penokean Orogeny), and the Ottawa Embayment together with the remainder of Southern Ontario belong to basin 
sequences from the Paleozoic and Mesozoic eras.
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The Iapetus Ocean flooded over much of today’s 
Southern Ontario and begun to accumulate new 
sedimentary layers on these previously dry, inland 
plains (the Cashel Peneplain); the location of the 
future Algonquin Park was accumulating sediments 
several hundred meters thick (Ahern 2006).  With 
the breaking apart of Rodinia, the Cashel Peneplain, 
an extensive region of continental shield rock, began 
to sag, becoming increasingly depressed under the 
weight of the inland seas and accumulating sedi-
ments.  This sagging commenced along the Fronte-
nac Arch (or axis) that trends generally from the NW 
to the SE today and separates the deeply sedimented 
regions of the SW (into the United States) from re-
gions to the NE of the arch (Figure 1.4).  The location 
of the Frontenac Arch and distances from this height 
of land effectively controlled sea levels at the time 
and thus the spatial distribution of maximum sedi-
mentation depths.  Thus, extensive regions of the 
Canadian Shield are buried in the United States, but 
remain exposed in northern Ontario (Eyles 2002).

Approximately 450 million years ago the Algonquin 
Park region was impacted by a meteorite with an es-
timated diameter of 150 m and velocity of 20 km⋅s-1 
to form the 3.8 km wide and more than 800 m deep 
Brent Crater (Lozej and Beales 1975; Grieve 1978; 
Palme et al. 1981; Ahern 2006).  For a million years, 
this crater was eroded and continued to accumu-
late sediments until it was completely filled.  This 
period of sedimentation (at about 440 million YBP) 
was followed by the Taconic orogeny, which formed 
the Taconic Mountains along the eastern margin of 
North America, whereby existing continental crust 
was compressed and buckled into a high moun-
tain range along the eastern margin of Proto North 
America as an island arc called the Avalon terrane 
together with Baltica collided with Laurentia (North 
America), initiating the close of the Iapetus Ocean.  

The weight of the Taconic Mountains depressed 
the Cashel Peneplain forming a broad basin at the 
interior of what is currently North America.  As the 
basin subsided due to the weight of eroded sedi-
ments from these mountains, an approximately 
12 km thick sequence of materials was able to 
accumulate.  Since subsidence nearly equaled the 
rate of deposition, water levels remained relative-

ly constant during this period.  The warping of 
the Cashel Peneplain into a broad basin followed 
geologic arches that intersect at the present day 
Algonquin Park, forming a raised dome that now 
characterizes the region’s hydrology, vegetation, 
and microclimates.  The crest of the Findlay-Al-
gonquin Arch is oriented from the SW to the NE, 
separating the Michigan Basin in the NW from the 
Appalachian Basin in the SE.  This arch is inter-
sected almost orthogonally by the Frontenac Arch 
that has a crest running from the NW to the SE to 
separate the Appalachian Basin in the SW from 
the Ottawa Embayment in the NE (Figure 1.4) 
(Ontario Geological Survey 1992).  The Taconic 
Orogeny was also a period of intense volcanic ac-
tivity that ejected extensive quantities of volcanic 
ash and tephra into the atmosphere and across 
Southern Ontario that was transported by mud-
laden rivers to fill the shallow reefs and inland 
seas of the area.  When this intense volcanism 
and sedimentation terminated, limestone reefs 
would form again in the relatively warm waters 
while Southern Ontario was positioned near the 
equator (Eyles 2002).  Concurrently, alteration of 
the limestone in saline waters produced dolomite, 
a rock resistant to erosion that currently forms the 
upper cap of the Niagara Escarpment.
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Figure 1.4. Major geologic arches in Ontario (after Figure 11-2 
in Eyles 2002 p. 132).  The location of Algonquin Park is shown 
in green.
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Between 400 and 350 million years ago, the Acadian 
Orogeny began to affect present-day Ontario, which 
saw the collision between Laurentia (North America) 
and Gondwana (South America and Africa), form-
ing the supercontinent Pangea.  This orogeny com-
pleted the closing of the Iapetus Ocean and acted to 
elevate the Findlay-Algonquin Arch that ultimately 
isolated the shallow warm inland seas.  During the 
following relatively warm period, these inland seas 
evaporated, leaving extensive and deep salt deposits 
(Eyles 2002).  By about 200 million YBP, Pangea be-
gan to break apart due to a period of uplifting and 
rifting along divergent tectonic plate boundaries; 
the Algonquin region was further warped upward 
along the Frontenac and Algonquin Arches.  This 
rifting began the formation of the Atlantic Ocean 
and the Caribbean Sea while dinosaurs populated 
the planet.

Between 65 and 63 million years ago, life on Earth 
changed drastically and is marked by the boundary 
between the Cretaceous and more recent Tertiary 
Periods of the geologic time scale (also referred to as 
the K-T boundary).  This date marks the end of the 
era of dinosaurs, drastic climate changes, the forma-
tion of new habitat and evolution of new species on 
the North American continent (Alvarez et al. 1980).  
This was a time of massive continental uplift and the 
construction of the Rocky Mountains.  Much of the 
continent was covered by expansive inland lakes and 
major river systems that carved out deep canyons and 
eroded surface sediments to create badlands (David-
son 1989).  These extensive fluvial systems cleared, 
through erosion, much of the Canadian Shield of 
its Paleozoic and Mesozoic bedrock cover, leading 
to new and extensive surficial deposits of unconsoli-
dated sand, gravel, silt, and clay (Davidson 1989).  
Large river systems drained Ontario northward into 
Hudson Bay and east along the Huronian, Erigan, 
and Laurentian Rivers (now Lake Huron, Lake Erie 
and Lake Ontario/St. Lawrence Rivers respectively).  
Drainage outlets also flowed south from the present 
day locations of Lake Michigan and the western tip 
of Lake Superior (Davidson 1989).

During this period, extensive erosion removed vast 
quantities of rock from Ontario, and virtually all 
traces of sedimentary rock from the Algonquin Park 

region except for a small remnant at the floor of 
the Brent Crater.  Thus, the geologic record contains 
what is called “The Big Gap”, where sparse geologic 
history is available for Ontario.  Not until the rework-
ing of Ontario’s surface by glaciation (beginning 
about 120,000 YBP), is it possible to begin looking 
at the surficial geology of this region.

Glaciation, Surficial Geology, and Soils

Starting at about 120,000 YBP1, the onset of cyclical 
glaciation, beginning with the Illinoian glacier, would 
again begin to rework the surfaces of continents at 
northern latitudes, altering the landscape into cur-
rently recognizable forms.  The area of Southern 
Ontario especially, where Algonquin Park is situated, 
witnessed numerous glacial advances (stadials and 
minor phases) and retreats (interstadials and minor 
intervals) during a period of more than 100,000 
years.  In glaciological terminology, an advance in-
dicates snow and ice accumulation that is greater 
than annual melt and a retreat indicates annual melt 
greater than accumulation.

The Illinoian glacier covered all of Ontario and ad-
vanced as far south as Ohio in the northern Unit-
ed States.  After 120,000 YBP, warmer weather 
dominated during the Sangamonian interglaciation 
which saw the Illinoian glacier retreat as far as the 
Hudson Bay lowlands and the climate is believed to 
have been warmer than or similar to that of today 
(Easton 1992). However, this was not the end of ice 
in Ontario, as the succeeding Wisconsinan glacia-
tion dominated the region with a series of stadials 
and interstadials from about 70,000 YBP until ap-
proximately 8,100 YBP, as described below.

The Wisconsinan glaciation is characterized by seven 
stadials and six interstadials with several additional 
minor phases and intervals defined to characterize 
minor advances and retreats of the Laurentide ice 
sheet.  Each time that the ice advanced, it would pick 
up and transport sedimentary and bedrock materials 
and deposit them as the glacier retreated.  Through 
the examination of glacial and periglacial deposits 

1 Although dates are provided for key events (Davidson 1989; 
Barnett 1992), note that these are approximations and that there 
are minor variations within the literature.
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(those materials deposited directly by glaciers or at 
nearby environments), a glacial and landform history 
can be reconstructed for Southern Ontario detail-
ing the appearance and disappearance of periglacial 
lakes and the redirection of drainage systems due to 
ice blockages.  

The earliest division of the Wisconsinan is identified 
as the Nicolet Stadial (70,000 YBP), an advance 
that blocked the Laurentian River (the present day 
St. Lawrence River) and caused water to dam into 
Lake Scarborough in the Mohawk Valley; sedimen-
tation during this stadial is seen in the extensive de-
posits of the Scarborough Bluffs along current Lake 
Ontario near Toronto (Davidson 1989).  At about 
67,000 YBP, during the St. Pierre Interstadial, the 
St. Lawrence River was freed of ice and the waters 
of the Great Lakes again drained towards the At-
lantic Ocean.  The Guildwood Stadial followed 
(55,000 YBP) as the maximal advance of the early 
Wisconsinan glacier.  At this time, ice again likely 
covered all of Ontario and extended into the north-
ern United States.

The start of the middle Wisconsinan is marked by a 
major retreat during the Port Talbot Interstadial 
(48,000-36,000 YBP) in two warm intervals separated 
by a cold phase.  Lake sediments of this time indicate 
significant quantities of pollen from boreal tree spe-
cies, indicative of a cool northern forest environment 
(Karrow 1989).  As ice continued to block the Lauren-
tide River drainage from the Great Lakes basin, water 
was routed along a southward route through present 
day New York (Barnett 1992).  During 35,000-28,000 
YBP, the Cherrytree Stadial again saw the Lauren-
tide ice sheet advance over most of Southern Ontario 
causing the formation of glacial Lake Thorncliffe in 
the western basin of present day Lake Ontario, which 
also drained through New York due to the ice block-
age of the Laurentide River.  Then, ice again retreated 
in a series of intervals during the Plum Point Inter-
stadial (27,000 YBP).  

By 20,000 YBP, the late Wisconsinan record had 
begun and during the Nissouri Stadial, the Lau-
rentide ice sheet reached its maximum extent, again 
covering all of Ontario and parts of the northern 
United States.  At about 15,000 YBP climate began 

to warm and during the Erie Interstadial ice re-
treated allowing Lake Erie to again drain eastward 
through the St. Lawrence River.  However, only a 
thousand years later, the Port Bruce Stadial saw 
ice again advance throughout Southern Ontario and 
into the United States.  Shorter glacial cycles were 
evident and at 13,000 YBP during the Mackinaw 
Interstadial, the ice retreat led to the formation of 
a split between two ice lobes that, as they widened, 
exposed a dome of higher land in Southwestern On-
tario.  This ice free zone has become known as the 
Ontario Island and is currently ringed by moraines 
deposited during that time.  Proglacial Lakes Arkona 
I, II, and III formed at the southern margins of the ice 
sheet and filled much of the Michigan, Huron, and 
Erie basins (Chapman and Putnam 1984; Davidson 
1989; Barnett 1992).

At 12,900 YBP, Southern Ontario experienced a 
short-lived advance during the Port Huron Stadial 
followed by a period (11,840-8,100 YBP) of much 
warmer climate and a rapid retreat of the ice across 
the Canadian Shield exposing much of Northwest-
ern and Northeastern Ontario (North Bay Intersta-
dial).  During the Port Huron Stadial, lakes of varying 
water levels (Lake Whittlesey, Warren I, Warren II, 
Wayne, and Warren III) occupied the Erie and Huron 
basins and drained west through Michigan.  Contin-
ued retreat of the Laurentide ice sheet saw drainage 
switch back towards the east and the formation of 
glacial Lake Grassmere and westward again for gla-
cial Lake Lundy.  As ice retreated in Southwestern 
Ontario, water ponded along the northern limits of 
the eastern ice lobe that covered present day Lake 
Ontario and caused smaller glacial lakes Schomberg 
(representing an area larger than the present day 
Lake Simcoe) and Peel (along the present day golden 
horseshoe) to form (Chapman and Putnam 1984; 
Barnett 1992).  Although Lake Schomberg was rela-
tively isolated, Lake Peel drained around the western 
extent of the ice lobe into Lake Lundy (present day 
Lake Erie) that drained southward.

Although the retreat was relatively rapid, it was 
marked by several smaller phases and intervals with 
significant importance.  The North Bay Interstadial 
was initiated by the Two Creeks Interval, a warm 
period that saw ice retreat from the Ontario basin 
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to expose vast drumlin fields and eskers near Pe-
terborough and Quinte (Figure 1.5a).  In the Hu-
ron basin, early Lake Algonquin formed at the re-
treating margin of the Laurentide ice sheet, joining 
with Lake Schomberg, and drained in a northerly 
and later southerly direction through an outlet at 
Port Huron (Chapman and Putnam 1984; Davidson 
1989) as the ice retreated to form glacial Lake Iro-
quois in the Lake Ontario basin (Figure 1.5b).  The 
ice continued to retreat toward Kirkfield opening 
a new high-water outlet to drain Lake Algonquin 
across the Kawarthas to Lake Iroquios in the Lake 
Ontario basin and eastward along the Hudson Riv-
er through New York to the Atlantic Ocean (Figure 
1.5c).  During the Kirkfield Phase (11,200 YBP), 
re-advancing ice blocked the existing outlet at Kirk-
field and caused Lake Algonquin levels to rise again, 
forming the main Lake Algonquin.  When warmer 
conditions returned during the North Bay Inter-
val, ice receded across Algonquin Park, opening 
new southern outlets and thus again dropping the 
water level of Lake Algonquin.  Evidence of these 

drainage outlets and remnant shorelines are visible 
in Algonquin Park today along with ancient shore-
lines in Awenda and other provincial parks (David-
son 1989; Barnett 1992).  It is also at this time that 
proglacial Lake Agassiz began forming near Lake of 
the Woods in Northwestern Ontario.

From 11,000-10,100 YBP, the cold Algonquin 
Phase slowed the glacier’s retreat, an episode 
marked by a discontinuous ridge of moraines across 
Northeastern Ontario and parts of Michigan.  Fol-
lowed by the Timiskaming Interval, the glacier 
retreated north. exposing a molded and scoured 
bedrock surface, and deposited shallow, discon-
tinuous, unconsolidated tills.  The period is domi-
nated by proglacial Lakes Barlow-Ojibway (modern 
Lake Timiskaming), Nakina (east of modern Lake 
Nipigon), Kelvin (modern Lake Nipigon), Agassiz 
(Manitoba, Ontario, Saskatchewan, Minnesota, 
North Dakota), and the drainage of the Great Lakes 
basin together with proglacial Lake Barlow-Ojib-
way eastward through the Champlain sea into the 

Figure 1.5.  Approximate glaciated regions (light blue) and glacial lakes (dark blue) overlain on current hydrological outlines (black).  The 
present-day location of Algonquin Park is shown in green.  Dominant drainage directions are shown with arrows.  Figures are based on 
Chapman and Putnam (1984).
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Atlantic Ocean (Figure 1.5d).  Eventually the Ot-
tawa and Mattawa river valleys were opened and 
by about 10,000 YBP, glacial Lake Algonquin was 
eliminated (Barnett 1992).  The Laurentide ice sheet 
had now retreated to the Hudson Bay lowlands, ex-
posing much of Ontario, which was largely covered 
by expansive proglacial lakes (Davidson 1989).

The Nakina Phase (9,000 YBP) marks a cold phase 
which saw the formation of Lakes Minong and 
Houghton in the Lake Superior basin and the con-
tinual expansion of Lake Agassiz in the west.  Low 
water levels were observed in the Michigan and Hu-
ron basins, but rising water levels were filling the 
modern Lakes Ontario and Erie.  A final advance 
between 8,200-8,100 YBP during the Driftwood 
Stadial is responsible for the deposition of extensive 
clay tills in the Lake Barlow-Ojibway region and at 
about 8,000 YBP glacial Lakes Ojibway and Agassiz 
catastrophically drained into Hudson Bay, lowering 
water levels by nearly 300 m (Barnett 1992).  Dur-
ing the next several thousand years, the modern 
Great Lakes filled and fluctuated slightly, forming 
the large inland freshwater lakes that we currently 
know.  Excellent maps and further details describing 
the stages of Wisconsinan ice advance and retreat 
are published in Chapman and Putnam (1984), Da-
vidson (1989), and Barnett (1992).  

The Algonquin region is void of continuous mo-
raines, signifying a rapid retreat of the glacier (~134 
m per year between Kirkfield to Fossmill) with a 
short slowdown identified by a cluster of kames 
near the centre of Algonquin Park and then a con-
tinued recession at approximately 34 m per year 
from Fossmill to Mattawa (Chapman and Putman 
1984).  Final glacial retreat exposed a thin layer of 
glacial debris (~50 cm thick) from the base of the ice 
consisting of mixed ground materials.  Coarse melt-
deposited materials (mainly gravel) from within and 
atop the ice form the widely distributed tills in this 
region, covering the finer material below (Strickland 
2006).  This sequence of unconsolidated materials 
forms the parent material for most soils in the west-
ern part of the Park.  While the same materials were 
deposited in the east, the later draining of glacial 
Lake Algonquin across this area through a vast new 
river system that carried extensive sediments toward 

the Ottawa valley, generated extensive and thick 
sandy outwash deposits in the east.  The difference 
in hydrological conductivity between the western 
glacial tills and eastern sands led to the markedly 
different soil development processes in this area and 
ultimately reflect the east-to-west gradient in veg-
etation community composition (Strickland 2006).  
Evidence suggests that during the period of glacial 
recession, before recolonization by vegetation, a 
thin layer of wind-blown silt was also deposited on 
the till plains in the western uplands of the Algon-
quin Dome (Chapman and Putnam 1984).  

The last several billion years of mountain building, 
erosion, subsequent glaciation, and fluvial activity 
has produced a slightly elevated dome of slightly 
rolling Precambrian Shield bedrock overlain by rela-
tively poor soils of varying depth (Theberge 1989).  
The Algonquin Dome peaks at the juncture of the 
Frontenac and Findlay Arches, neatly within Algon-
quin Park.  This geologic structure not only defines 
the visible geology in this region (Guillet 1969), but 
similarly controls the hydrological system, influences 
climate, soil development, and the distribution of 
vegetation communities.  In general, the Algonquin 
dome is a remnant of ancient mountains with cur-
rent relief ranging from 350 to 580 m above sea 
level in the western uplands and 180 to 360 m in 
the Ottawa Lowlands.  

The local geological setting results in small eco-
nomic deposits of rock, minerals, and metals includ-
ing nepheline, basalt, terrazzo chips, talc, graphite, 
corundum, uranium, feldspar, mica, iron, dolomite, 
gold, copper, silver, and zinc (among other materials) 
(Chapman and Putnam 1984).  However, the min-
eralogical setting is much more favourable towards 
Sudbury to the north and Huntsville or Bancroft to 
the south of the Algonquin Dome.  

Parent material for soils in the western Algonquin 
Park region are predominantly thin, unsorted gla-
cial tills with coarse textures; in the highlands, this 
thin layer has often been removed by erosive action 
to expose bedrock (Strickland 1989).  The soils are 
coarsely classified as belonging to the Humo-Ferric 
Podzol group that have bright reddish and yellowish 
hues with strong chroma due to the accumulation 
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of iron and aluminum colloids in the B horizon (Hills 
1960; Hoffman 1989), and contain <10% organic 
content (Clayton et al. 1977).  Such soils are typically 
developed under increasingly acidic forested condi-
tions in moderately cool, to humid or pre-humid cli-
mates where the parent material is non-calcareous, 
typically derived from igneous or metamorphic rocks 
low in soluble bases (Hoffman 1989).  Fluvial depos-
its of non-calcareous sediment also support the de-
velopment of Humo-Ferric Podzols as can be seen 
in the eastern side of the Algonquin Dome where 
extensive quantities of eroded and glaciated materi-
als were deposited during the draining of ancient 
glacial lakes.  In each case, soil profiles exhibit thin 
organic (O) and A horizons, with thicker and well-
developed B horizons that can be sub-classified ac-
cording to local conditions.  Such soils, given their 
lack of nutrients, stoniness, and shallow depth, in-
herently express low productivity and thus are more 
favourable for tolerant vegetation species with shal-
low root systems than for agriculture (Clayton et al. 
1977; Chapman and Putnam 1984; Hoffman 1989; 
Anderson 1992).  Co-occurrence with Brunisols is 
not uncommon (Clayton et al. 1977), and have been 
identified as such (Chapman and Putnam 1984), 
where the ashy grey horizon below the organic layer 
has been more extensively leached downward.  

Modern Climate

The climate of southern Ontario can be character-
ized as humid continental (Getis et al. 2006), with 
the Algonquin Park region experiencing colder win-
ters relative to areas toward Toronto farther south or 
even radially outward along the flanks of the Algon-
quin Dome.  Brown et al. (1980) identify the mean 
onset of frost at Algonquin Park around September 
15 and persisting until May 31.  A small zone in the 
southern and western reaches of the Algonquin 
Dome tends to have a slightly lengthened frost sea-
son, initiating in early September and lasting some-
times until early June.  This temperature constraint 
reflects the 90 to 110 frost-free days annually (de-
pending on the location relative to the Algonquin 
Dome) and the length of the growing season which 
generally extends from late April through October 
(Brown et al. 1980).  The growing season is gener-
ally shorter in the west than in the east due to the 

cooler temperatures in the highlands and the rela-
tive protection offered in the eastern lowlands.

Seasonal temperature fluctuations during the past 
century are significant, ranging 30oC or more be-
tween summer and winter months (Figure 1.6).  
Temperatures are highest between June and August, 
with an expected range between 12-25oC, while 
extremes can exceed 30oC.  Lowest temperatures, 
between December and February, are expected be-
tween -4 and -18oC, with extremes dropping below 
-30oC or occasionally below -40oC (Environment 
Canada 2007).  Some believe that temperatures in 
Algonquin Park have slowly been increasing during 
the past century but the evidence is not clear; how-
ever, the climate record does indicate a significant 
increase in precipitation in the last quarter century 
as compared to the early to mid of the 20th century 
(Environment Canada 2007).

The strong seasonality in temperature contrasts with 
the relatively consistent moisture input through pre-
cipitation.  The precipitation data presented in Fig-
ure 1.6 reflects both the total rainfall and the water 
equivalent of snowfall aggregated monthly and aver-
aged over the 41 years for which data were available 
(1918-1959).  Although the autumn shows a slight 
increase in precipitation as compared to the spring, 
monthly mean precipitation is 68 mm (Environment 
Canada 2007) and typically arrives as rainfall in the 
spring, summer, and autumn, while various compo-
sitions of snow are normal in the winter.  Strickland 
(2006) indicates that even the distribution of snow 
is affected by the Algonquin Dome, leading to ap-
proximately 33% and 26% of precipitation to arrive 
as snow in the west and east sides of the park re-
spectively.  The increased precipitation in the west is 
accentuated by the additional moisture provided by 
lake effects of Georgian Bay and Lake Huron (Brown 
et al. 1980; Wilton 1987) which allows prevailing 
westerly winds to carry more moisture toward Al-
gonquin Park than easterly winds.  

The Algonquin Dome also forms a region of slightly 
lower potential evapotranspiration (~533 mm) than 
in the surrounding areas (~559 mm) and is highly 
correlated with the actual evapotranspiration (~508 
mm) (Brown et al. 1980).  The potential evapotrans-
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piration is consistently higher than the actual evapo-
transpiration and thus there is an annual surplus of 
moisture available for aquifer recharge, other stor-
age, and surface runoff.  A mean annual water de-
ficiency is noted east of the Algonquin Dome near 
Petawawa and Pembroke along the southern bank 
of the Ottawa River.  

The Algonquin Dome is reflected by an island of 
cooler climate classified as cryoboreal, surrounded 
by slightly warmer and wetter boreal to mesic envi-
ronments.  This climate classification yields soil tem-
peratures described as moderately cold cryoboreal 
to cool boreal, and soil moisture regimes as humid 
with a slight moisture deficit (Clayton et al. 1977).  

The climate of this region was not always as it is to-
day, even in light of recent arguments and evidence 
of global warming (IPCC 2007).  The effects of plate 
tectonics (which redistribute continental masses 
throughout geologic time) and Milankovitch fluctua-

tions in the Earth’s orbit and axis of rotation (Emiliani 
1958) have cyclically elevated and decreased mean 
annual temperatures over periods of hundreds, to 
thousands, and millions of years.  Examination of 
oxygen isotopes in conjunction with fossilized insect 
faunas indicate a consistent warming in Southern 
Ontario (near Brampton) beginning near the end of 
the last glaciation (Edwards et al. 1985).  Their evi-
dence indicates that at approximately 11,000 YBP, 
mean July temperatures were near 18°C, rising to 
about 20°C by 9,000 YBP and surpassed our current 
average by 2-4°C by 7,000 YBP.  

Mean annual temperatures are believed to have 
peaked at some point between 5,000 and 4,000 
YBP (with warm and very moist conditions forming a 
period referred to as the main hypsithermal), before 
beginning a gradual cooling phase (with cool and 
moist conditions referred to as the modern climatic 
zonation) (Terasmae 1961; Edwards and Fritz 1988).  
This study provides evidence to support claims that 
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water-levels within the Great Lakes are related to cli-
matic conditions (Larsen 1985), whereby the forma-
tion or melting of glacial ice stored water from or 
released water into these great basins.  The gradual 
northward expansion of warmer climate post-glaci-
ation provides the mechanism by which certain veg-
etation species established and migrated into this 
region and further begins to explain certain succes-
sion patterns and species replacements through the 
millennia (Ogden 1967).  

Hydrology and Watersheds

As indicated in the geology section of this chapter, 
Algonquin Park is situated on a unique geologic 
dome structure that controls regional hydrological 
systems.  The current boundary of Algonquin Park 
contains, overlaps with, or is adjacent to 21 major 
provincial drainage basins as defined by Ford and 
Geddes (1986) (Table 1.2) that eventually culmi-
nate to produce 8 major river systems (Table 1.3) 
that drain radially from the park, off the Algonquin 
Dome (Figure 1.7).  The Ontario Ministry of Natu-
ral Resources has recently revised and hierarchically 
aggregated these basins into tertiary provincial wa-
tersheds; thus, corresponding more closely with the 
actual major river systems of the region.

The Amable du Fond River, named after an Algon-
quin Native, has its source outside Algonquin Park, 
flows south and then eastward into the park to link 
Pipe, Kawawaymog, North Tea, Manitou, and Kiosh-

kokwi Lakes.  The river then flows northward from 
the Algonquin Dome to eventually join the Mattawa 
River to the north at Samuel de Champlain Provin-
cial Park; finally connecting with the Ottawa River 
that drains eastward toward the St. Lawrence River.  
The Tim River sources outside the western bound-
ary of Algonquin Park (near Graphite Lake) which 
eventually joins the Petawawa River, draining an 
area of 4,200 km2 through its 187 km length (Natu-
ral Resources Canada 2007), links numerous lakes 
and rapids to eventually join the Ottawa River at the 
town of Petawawa.   As the southern branch of the 
Petawawa River, the Barron River drains the far 
eastern edge of the Algonquin Dome and links with 
the Petawawa River near the town of Petawawa.  
The Barron River is the remnant of a major outlet 
for glacial meltwater nearly 10,000 years ago, when 
powerful torrents carved the 100 m deep Barron 
Canyon that still flushes significantly after the an-
nual spring thaw.  Spectacular waterfalls and chutes 
characterize the route of this significant drainage 
feature, serving as a reminder of the ancient drain-
age route of glacial Lake Algonquin.  The Petawawa 
River is further fed by the Crow, Little Madawaska, 
Nipissing, and North Rivers.

Draining in a southeasterly direction from the east-
ern reaches of the Algonquin Dome is the Bon-
nechère River, which after 145 km also connects to 
the Ottawa River northeast of the town of Renfrew.  
This river has long been a log-driving route and is 
the power source for numerous small hydroelectric 

No. Drainage basin name No. Drainage basin name

1 Amable du Fond 12 Madawaska River

2 South River 13 York River

3 Nippising River 14 Opeongo River

4 Petawawa River 15 Crow River

5 North River 16 Kennisis River

6 Bissett Creek 17 Oxtongue River

7 Barron River 18 East River

8 Indian River 19 Tim River

9 Chalk River 20 Magnetawan River

10 Bonnechère River 21 Hollow River

11 Little Madawaska River

Table 1.2. Major drainage basins within Algonquin Park or affected by the Algonquin Dome.



Tarmo K. Remmel 27

dams.  Drawing on a basin area of nearly 2,400 km2, 
the Bonnechère River is also famous for its role in 
forming elaborate limestone caves near Eganville, 
south of Algonquin Park.  

Originating at Source Lake, near the current High-
way 60 corridor, the Madawaska River flows 230 
km, dropping 224 m to drain a basin of approxi-
mately 8,740 km2 before emptying into the Ottawa 
River near the town of Arnprior.  The Madawaska is 
joined by the Opeongo and York River tributaries 
which at one time were all used for the transporta-
tion of lumber and more recently for hydro-electric 
generation.  The source of the York River is outside 
the western boundary, near the southern extent 
of Algonquin Park from which water flow is south 
through Bancroft and the provincially significant 
Conroy Marsh prior to joining the Madawaska River 
farther east.

The Muskoka River, originating in the western 
highlands of the Algonquin Dome, drains southwest 
linking numerous prominent lakes outside the Park’s 
jurisdiction (e.g., Lake Muskoka, Lake Joseph, Lake 
Rosseau, and Lake of Bays) and eventually after 210 
km and draining 4,660 km2 empties into Georgian 
Bay south of Parry Sound.  The Muskoka River can 
actually be divided into north and south branches.  
The north sources inside Algonquin Park at Mc-
Craney and Ralph Bice Lakes while the south branch 
originates at Crown Lake outside the western Park 
boundary and flows northward through Smoke 
Lake.  Notable tributaries of the Muskoka River on 
the Algonquin Dome include the East River and the 

highly meandering Oxtongue River that follows 
the present day Highway 60 corridor at the western 
edge of the Park.  Flowing west from the western 
flanks of the Algonquin Dome is the Magnetawan 
River, which after 175 km drains into Georgian Bay 
at the town of Britt, connecting numerous rapids 
and lakes.   Given their locations, the Muskoka and 
Magnetawan Rivers have served as significant trans-
portation routes for centuries.

These present-day rivers represent the remains of 
vast glacial spillways that drained melting glacial 
ice to feed glacial lake Algonquin (in the Lake Hu-
ron and Georgian Bay basins) and the Champlain 
Sea (in the St. Lawrence River valley) (Guillet 1969).  
As a highland region, the Algonquin Dome was a 
source for sediment laden streams and rivers flow-
ing away from the area that stripped much of the 
area’s sediment, depositing it in the flooded regions 
surrounding the dome.  The arrows indicating gen-
eral flow directions on Figure 1.7 emphasize the ra-
dial drainage pattern outward from the Algonquin 
Dome highlands, feeding rapid-laden, large river 
systems that eventually spill into Georgian Bay and 
the Ottawa River.

Amidst the numerous rivers of Algonquin Park are 
thousands of fresh-water lakes, each situated on 
predominantly nutrient-poor bedrock, which result 
in limited dissolved nutrients and consequently little 
algal or plankton growth (Strickland 1989).   This lim-
ited source of nutrients also affects the abundance 
of other higher organisms within the food-chain, 
namely fish.  Algonquin’s lakes, however nutrient-

Table 1.3. Major river systems with headwater basins on the Algonquin Dome.  

† The Petawawa is joined by the Barron River, which also flows from Algonquin Park, but does not form a distinct tertiary drainage basin 
according to the provincial classification system.

No. Name General Flow Direction

1 Amable du Fond River North

2 Petawawa River† East

3 Bonnechère River Southeast

4 Madawaska River East

5 York River South

6 Muskoka River Southwest

7 South River Northwest

8 Magnetawan River West
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poor, are relatively, oxygen-rich, and lack decaying 
vegetation; thus, providing ideal habitat for several 
species of trout.  Although these cold water fish are 
common in Algonquin Park, the lack of warm-water 
fish is in sharp contrast to lakes farther south, be-
yond the Canadian Shield.  Strickland (1989) sug-
gests that although summer temperatures rose to 
a level that could sustain warm-water fish follow-
ing the last glaciation, by that time river courses had 
changed and become impassable to these fish.  Al-
though more than 50 species of fish can be found 
in Algonquin Park, most are minor species, with few 
popular game fish – several of which have been in-
troduced. An initiative by Betteridge and Monroe 
(2003) to map the bathymetry of 23 lakes (of the 
more than 1,100 named lakes within Algonquin 
Park) has spawned an ongoing effort to expand 
the number of mapped lakes and to improve cur-
rent mapping by incorporating global positioning 
system (GPS) data with depth soundings.  Interest-
ingly, while bathymetric mapping provides valuable 

information about potential fish habitat to fisheries 
biologists, it also provides a view of the underlying 
terrain, hidden from view, to the geologist, paleo-
ecologist, and geomorphologist.  

Flora and Fauna

Of the global biodiversity estimate of approximate-
ly 248,000 species of higher plant and 1,032,000 
animal species (Wilson 1992), only a fraction (Table 
1.4) are found in Ontario and Algonquin Park  (Dick-
son and Crins 1988; Crins and Darbyshire 1993; 
Crins et al. 1998; Jones 2003; Thorn 2006; Tozer 
2007).  The vegetation of the Algonquin Park re-
gion represents the transition from the Great Lakes-
St. Lawrence forests typical of southern Ontario to 
the boreal forests of the north (Farrar 1995).  The 
region represents a mixture of tolerant hardwoods, 
conifers, and wetland species whose geographic 
distributions are predominantly controlled by ele-
vation, soils, hydrology, and regional climatic varia-
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demarked by these watersheds are labeled along with the general flow direction for flows leaving the Algonquin Dome structure. 
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tions resulting from the Algonquin Dome geologic 
structure in a strong east to west gradient (Ontario 
Parks 1998).  The topographic control on precipita-
tion yields wetter, more productive, but cooler low-
land conifer forests in the west that mix with up-
land maples and birch at higher elevations.  In the 
east, red and white pines dominate where sandier 
and drier plateau conditions exist. 

The western portion of Algonquin Park is dominated 
by a rolling upland topography (with many locations 
higher than 500 m above sea level).  The hilltops are 
covered mainly with deciduous broadleaved trees 
such as sugar maple (Acer saccharum Marsh.), yel-
low birch (Betula alleghaniensis Britt.), and on well-
drained sites, American beech (Fagus grandifolia 
Ehrh.) intermixed with few coniferous pines (Pinus 
spp.) and eastern hemlock (Tsuga canadensis L.).  
The lowland sites and shorelines surrounding these 
uplands are typified by spruce (Picea spp.), balsam fir 
(Abies balsamea L.), eastern white cedar (Thuja occi-
dentalis L.), and hemlock  (Anderson 1992; Ontario 
Parks 1998; Strickland 2006).  This assemblage of 
species exists due to a unique combination of tem-
perature, precipitation, and soil characteristics that 

cause observable differences from those conditions 
prevalent on the east side of the Algonquin Dome.

The eastern third of the Park is characterized by 
substantially lower and flatter terrain that has 
been incised by significant river systems to form 
steep-sided canyons and lengthy sections of riv-
ers dominated by rapids.  The broad sandy plains 
support largetooth aspen (Populus grandiden-
tata Michx.), trembling aspen (Populus tremu-
loides Michx.), eastern white pine (Pinus strobus 
L.), red pine (Pinus resinosa Ait.), jack pine (Pinus 
banksiana Lamb.), and red oak (Quercus rubra L.) 
on ridges (Anderson 1992; Ontario Parks 1998; 
Strickland 2006).  It is the large red and white 
pines that initially attracted logging to this region 
and fueled the lumber trade and the extensive 
drainage network flowing from the Algonquin 
Dome facilitated the downstream transportation 
of logs to mills for processing.  Furthermore, re-
gardless of location within Algonquin Park, soils 
are generally poor and thin, incapable of sup-
porting agricultural activities and thus natural 
vegetation (and post-disturbance successional 
vegetation) dominates the landscape fabric.  

Description Algonquinc Ontariod

Vascular Plants (native and non) 1,049 3408

     Trees (Algonquin: only native speciesa) 34 153

Mosses 181 553

Liverworts 76 130

Lichens 165 704

Fungi 1,070 NA

Mammals (non-domestic) 47 78

Birds 277 477

Insects (estimated) 7,000 7284

     Butterfliesb 82 NA

     Dragonflies and Damselfliesb 85 NA

Fish (native and non) 53 166

Reptiles 14 31

Amphibians 17 28

Table 1.4. Flora and fauna species of Algonquin Park and Ontario.

a Value also included under the entry for vascular plants

b Value also included under the entry for insects

c Values current as of February 14, 2008.

d Estimated values for Ontario by Newmaster et al. (1998), Eder (2002), OMNR (2008).
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The elevated western extent of the Algonquin Dome 
experiences slightly cooler and wetter conditions 
than in the east.  The slight orographic effect caused 
by the Algonquin Dome forces prevailing Georgian 
Bay and Lake Huron lake effect moistened westerly 
winds to rise and cool, yielding an average of 100 
cm of precipitation annually, relative to an average 
of 90 cm in the east (Strickland 2006).  Thus, air 
masses reaching the east are somewhat drier and 
thus produce a small rain-shadow effect which is 
further amplified by the protective highlands farther 
to the east in Quebec that create a second rain-
shadow for air masses moving westward, approach-
ing from the east.  

Historical pollen records indicate that during the post-
glacial period, the area north of the Great Lakes was 
covered by a predominantly deciduous forest, inter-
mixed with hemlock and pine, which essentially rep-
resents a complete replacement of the prior spruce 
forest (Wright 1964).  However, these mixed forests 
established during a warming period that saw the 
pioneering boreal-like forests replaced; the dominant 
black and white spruce became quite rare (Pielou 
1991) and broadleaf trees expanded their ranges 
northward.  This deciduous forest eventually grades 
into mixed and typical boreal species farther north, 
beyond the extent of the present-day Algonquin Park.  
Jack pine, red pine, and white pine dominate sites 
that are sandy and disturbed, expressed by slightly 
shaded sandy podzolized soils, and shaded fine-tex-
tured soils respectively.  While jack pines reach maxi-
mum growth at approximately 80 years, the typically 
larger red pines reach their maximum height at about 
140 years, leading to species–age class differences 
between the species.  White pines can reach 30-50 
m height and can live to be 450 years old, making 
them the largest trees in the region.  Furthermore, 
in the absence of fire or other disturbance, jack pine 
stands are generally succeeded or replaced by other 
conifers or hardwood species (Wright 1964).  How-
ever, on very sandy exposed mineral soils or even on 
virtually exposed rock, jack pines may continue as a 
climax community, as seen in the eastern reaches of 
Algonquin Park (Strickland 2006).  

Although red and white pines produce nominal 
seed crops annually, significantly larger crops are 

produced every three to seven years; these seeds are 
not necessarily produced coincidently with wildfire 
events, leading to the loss of most seeds (Strick-
land 2006). Jack pine however has evolved to have 
serotinous cones, that remain closed and sealed 
until opened by high temperatures such as those 
achieved during fire events or where solar insolation 
produces microclimates with sufficient heat to allow 
the serotinous cones to open, releasing their seeds.  
Jack pine cones can persist in trees or on the ground 
for years, waiting for opportune conditions for seed 
dispersal and therefore greatly improving germina-
tion probability.  In a fire-affected landscape, distur-
bances prepare exposed mineral soil seed beds, kill 
and remove existing tree stock, and provide the heat 
necessary to open the cones, further contributing 
to the success of this species (Strickland 2006) and 
therefore the observed successful establishment on 
fire-altered sites.  

Red pine, like jack pine, also benefits from fire, since 
seedlings require exposure to approximately two-
thirds of natural solar radiation.  Furthermore, seeds 
will not grow in conditions where forest litter, sod, 
or shrub cover dominate; thus a regular (low-inten-
sity) fire interval to clear these obstacles benefits the 
persistence of both red and jack pine.  Once red pine 
establishes, its hardiness and ability to resist some 
lower temperature fires ensures this species’ longev-
ity (in excess of 300 or 350 years) (Wright 1964).  
The historical fire frequency has been reported at 
140-150 years (Terasmae and Weeks 1979) near 
Chalk River, north of Pembroke (east of Algonquin 
Park), but closer to 70 years in Barron Township, 
about 50 km to the west, slightly inside the Park 
boundary (Cwynar 1977); regardless of the actual 
frequency, it is clear that regular fires in the eastern 
region of Algonquin Park help perpetuate the vari-
ous pine species.

White pines, the region’s tallest and often largest 
trees are widely distributed throughout the Park and 
especially in the east.  However, in the west they are 
generally confined to rocky shores, exposed islands, 
bogs, and disturbed sites where there is sufficient 
(approximately 45%) natural solar radiation to sus-
tain growth in conjunction with exposed mineral 
soils that permit germination of seeds (Strickland 
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2006).  Historically, white pines were more common 
and could be seen intermixed in hardwood forests.  
Evidence suggests that the large pines were not 
remnants of an ancient conifer forest, but rather 
co-inhabitants that likely gained a foothold in the 
hardwood forests due to a series of ground fires that 
(with a maximum several hundred year frequency) 
would expose soils, remove (or reduce) forest cover, 
and therefore provide ideal growing conditions for 
this species (Wright 1964; Strickland 2006).  Thomp-
son et al. (2006) estimate the mean reduction in 
white pine trees to be 88% since the 1800s, which 
coupled with more recent fire suppression efforts, 
has drastically reduced the pine’s ability to propa-
gate in the western tolerant hardwood forests.

Of specific interest is the tamarack (Larix laricina 
K.), which is the only native conifer in eastern North 
America to annually shed its needles, similar to the 
deciduous trees.  Although distributed predomi-
nantly in open bogs, tamarack can also be found in 
a variety of sites as long as its roots are well oxygen-
ated in either well-drained soils or on wet sites with 
continually moving water (Strickland 2006).   Also 
common in the western part of this region are white 
(P. glauca), black (P. mariana), and to a lesser extent, 
red spruce (P. rubens).  These species although ca-
pable of forming pure stands, typically are found in 
conjunction with balsam fir, red or white pine, birch, 
tamarack, or other species and are somewhat shade 
intolerant.  White spruce can grow to significant 
height (20-25 m), while black spruce tends to appear 
more stunted (10-15 m) with an increasingly spindly 
appearance.  Red spruce, a shade tolerant species, 
often found together with hemlock or yellow birch, 
prefers the cooler and damper uplands, a trait that 
explains why this species is also found isolated from 
its traditional range along the maritime coast.

Balsam fir, a typical conifer rarely taller than 12-
18 m is characteristic of low and moist sites.  Its 
branches are excellent browse for moose but can 
also be cyclically attacked by spruce budworm (Cho-
ristoneura fumiferana) (Candau et al. 1998).  The 
larvae consume new shoots in the spring, and de-
pending on the duration of the infestation (which 
can be measured in years), trees can eventually be 
killed by having new growth consumed during sev-

eral consecutive years.  However, late spring frosts 
can greatly reduce the impact of spruce budworm 
by reducing their continuance in subsequent years.  
Regardless, in years where spruce budworm is abun-
dant, numerous bird species’ numbers multiply due 
to the availability of this new food source.  Similarly, 
numbers of small rodents, their predators, deer, and 
moose also increase under spruce budworm condi-
tions (Strickland 2006), indicating a strong ecologi-
cal linkage among certain flora and fauna.  

Cedar, while commonly distributed at upland and 
lowland sites, is most abundant along lake margins 
and bogs where soils are likely to be moist but where 
moving water provides necessary nutrients, also has 
an ecological link with wildlife.  Deer, and often 
moose continually browse the nutritious foliage of 
cedars, consuming the lower branches of trees that 
they can reach.  The result is a striking ‘browse line’ 
at the height to which foliage has been consumed 
and which is clearly visible in open areas or along 
lakeshores (Strickland 2006).  

The Algonquin Park vegetation and soils are easily 
grouped into upland and lowland sites.  Soils in up-
land environments range from non-existent to very 
thin and support little vegetation, but hill slope and 
bottomland sites exhibit increasingly deeper and 
moist soils.  These gradients generally reflect vegeta-
tion communities that grade from sugar maple and 
beech assemblages to include hemlock and birch on 
hill slopes to pines, aspen, tamarack, and birch in 
the near bottomland sites.  Lowland and wetland 
sites are dominated by cedars, spruce, tamarack, 
and shrubs.  Although sugar maple and beech form 
the dominant deciduous species, minor constituents 
of basswood (Tilia americana), ash (Fraxinus sp.), red 
and rarely silver maple (Acer sp.), speckled alder (Al-
nus rugosa), cherry (Prunus sp.), and ironwood (Os-
trya virginiana) exist.

Bottomland sites are common in the Algonquin Park 
region, typified by spruce bogs.  These areas rep-
resent considerable accumulation of decaying plant 
matter and thus form significant carbon sinks and 
zones of peat accumulation.  Generally formed by 
the encroachment of perimeter vegetation or the 
development of floating and emergent vegetation 
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on ponds; any decaying vegetation, precipitate, or 
other biological materials lead to the accumulation 
of materials at the bottom of these ponds (or shal-
low lakes).  Eventually, the surface opening of the 
spruce bog is reduced and the original water body 
becomes predominantly filled with organic matter.  
Spruce bogs are commonly anaerobic and accumu-
late peat until matter accrues into a mound (i.e., a 
raised bog); thus, the local surficial drainage regime 
is also affected.  Bog environments are common lo-
cations for black spruce, tamarack, and other mois-
ture tolerant species.  

The diverse topographic, hydrologic, and vegetative 
structures of Algonquin Park are not only habitat for the 
flora described above, but also to a large and diverse list 
of fauna (Table 1.4). Although the Park provides habi-
tat for a large number of amphibians, reptiles, birds and 
mammals, it is typically the mammals that are met with 
most attention, since given their size, potential for be-
ing seen, and ease of recognition make them interesting 
subjects.  Mammals such as the black bear (Ursus ameri-
canus), moose (Alces alces), white-tailed deer (Odocoile-
us virginianus), american marten (Martes americana), 
fisher (Martes pennanti), and wolf (Canis lycaon) are the 
primary ‘large mammals’ of significance in the region.  
However, their status is likely elevated by their size and 
predominance on the landscape.  While mammals are 
not the focus of this chapter, their role in populating 
this region is greatly affected by the current niche dic-
tated by climate, topography, and flora.  Their presence 
has attracted humans for centuries (both as sources of 
food and as windows into ecological science).  Some 
species, namely the eastern wolf, display traits of both 
the larger northern gray wolf and the smaller southern 
red wolf (to which it is most closely related genetical-
ly), forming a distinct population of “Algonquin-type” 
wolves (Strickland and Rutter 2002).  The eastern wolf is 
now distributed in a narrow east-to-west belt stretching 
from Manitoba to Quebec, with 2-3% of the popula-
tion being situated in Algonquin Park.  Furthermore, the 
alteration of natural fire regimes during the past century 
has led to significant changes in the ecosystem and thus 
the availability of habitat.  This has occurred to both the 
benefit and detriment of certain species.  

The continued element of change in this area is the only 
constant.  The Algonquin region has experienced sig-

nificant changes throughout Earth’s history (and espe-
cially since the past glaciation) to witness the coloniza-
tion by vegetative species and eventually forests.  The 
forests adapted in the face of a changing climate and 
thus associated flora and fauna adjusted.  Now, with 
an increasing human presence, the countenance of Al-
gonquin Park is further tested.  Although the nature of 
the region may change, the dynamics and balance of a 
natural ecosystem will work to adapt to a new normal; 
whether we see this as positive or negative action will 
depend on our perspectives of a vast and complex inter-
action among humans and our environment.
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Chapter 2. 

Our Majestic Forests:  
An Aboriginal View of Algonquin Park

Kirby Whiteduck*

“The Algonquin Park, in this way is perpetuating the 
memory of one of the greatest Indian Nations that 
has inhabited the North American Continent.”1

The origin of the name of Algonquin Park arose out 
of a study of the area with a view to set it aside as 
a preserve. “The Royal Commission of 1893, which 
proposed the establishment of the Park, recom-
mended the name ‘Algonquin’ to honour the Al-
gonquin people, as originally proposed by the Com-
mission Chairman, Alexander Kirkwood.”2 However, 
it is also no coincidence that it was known that the 
Algonquins occupied the area and in fact Algon-
quins were living in the area of the Park before, dur-
ing and after its establishment in 1893.

Algonquin National Park was originally set aside as 
a game preserve and a preserve for forestry in that 
forestry was allowed to continue. While the intent 
was to preserve it in a state of nature as far as pos-
sible, including the preservation of the native forests 
and the indigenous woods, we will see that it was 

1 Roderick MacKay “Algonquin Park Chronology” (pg. 8) in Your 
Forests Volume 13, Number 2, Summer  1980 issue, Forest Re-
sources Branch, Ontario Ministry of Natural Resources. Original 
reference from Lambert, R.S. and Pross, P. Renewing Nature’s 
Wealth, Department of Lands and Forests, Ontario,  1967.

2 “Names of Algonquin Park: Stories Behind the Lake and Place 
Names of Algonquin Provincial Park.” Algonquin Park Technical 
Bulletin No. 10. The Friends of Algonquin Park. Revised 1997, p. 
8.

already irretrievably altered by clear-cut logging over 
the previous 40 some years.

The following excerpt from a petition of the Al-
gonquins provides some indication of the effects of 
clear-cut logging operations in the Kitchissippirini 
Valley about 50 years prior to the establishment of 
the Park:

That day is now arrived which we never ex-
pected to see. Your red Children the Algon-
quins and Nipissingues have never been in the 
habit of tilling the ground; from time immemo-
rial our chief and only dependence for a live-
lihood sprang from the chase from which we 
procured abundances. Not so now Father; our 
hunting grounds are entirely ruined. Our Beaver 
and other furs have been destroyed by the con-
stant fires and by the lumbermen in our majestic 
forests. Our deer have disappeared. Our timber 
to the amount of hundreds of thousands of 
pounds is annually taken from those very hunt-
ing grounds, which by Our Great Fathers order, 
were to be reserved for us, and us only, but from 
which we are sorry to say we derive not the least 
benefit. We are starving. Father our wives and 
children are naked…3 

3 “Petition from the Algonquins to the Governor General, dated 
9th of March 1840. National Archives of Canada, Record Group 

* Kirby Whiteduck Hons. B.A. (anthropology) is Chief of the Algonquins of Pikwakanagan First Nation. Chief Whiteduck presents a compel-
ling case regarding early Algonquin First Nation occupancy of the Algonquin Park Area.
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So stated the Algonquins and Nipissings to the then 
Governor General in a petition dated 9th of March 
1840. The Algonquins and Nipissings were petition-
ing concerning their unsurrendered traditional ter-
ritory - the Kitchissippirini Valley, now known as the 
Ottawa River Valley. The territory of the Algonquins 
consists of the watersheds of the Mattawa River and 
the Kitchissippirini (now known as the Ottawa River) 
from Lake Nipissing to Point L’Orignal, just east of 
Hawkesbury along the Ottawa River. This territory 
includes over 90% of the land which is now known 
as Algonquin Provincial Park.

The area was originally covered with old growth 
forests and, according to the Algonquins, teeming 
with fish, birds, and game of every description. The 
excerpt above gives a clear indication of the devas-
tation brought upon the forests, the animals and the 
Algonquin by the cutting of their majestic forests. 
A whole ecosystem and lifestyles (floral, faunal and 
human) were forever altered.

The Algonquins walked very lightly upon the land 
and had very minimal impact upon the land and en-

10, Volume 98, pp. 41,092-41,107. Reel C-11,471”.

vironment. Historical and archaeological evidence 
clearly demonstrates that the Algonquins were in 
the Kitchissippirini Valley for thousands of years be-
fore the arrival of Europeans and are still here today. 
When the Europeans arrived in the early 17th century 
they “found” what they considered to be a vast and 
untouched wilderness.

Samuel de Champlain was one of the very first Euro-
peans to enter Algonquin  territory and continued to 
travel the territory at different times until his death in 
1635. His journals described at least six historical Al-
gonquin bands of the early 1600s and he provides a 
general description of the location of each. Figure 2.1, 
adapted from Gordon Day and Bruce Trigger’s map 
entitled “Bands of the Ottawa Valley in the 17th Cen-
tury and Algonquin Reserves in 1970”4 is based upon 
information from Champlain’s Journals and other early 
accounts of explorers and missionaries .

Algonquin Park, which is delineated on this map, 
is clearly shown to be well within Algonquin terri-
tory and, as noted earlier in this book, is the source 

4 Gordon M. Day and Trigger, Bruce G., Handbook of North 
American Indians, Vol. 15 Northeast, 1978 p. 793.
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Figure 2.1.  Bands of the Ottawa Valley in the early 17th century.
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of the headwaters of a number of the major rivers 
flowing into the Kitchissippirini.

The Algonquins were for the most part considered 
to be a nomadic people. At least one exception 
to this was probably the Kitchissippirini located 
on Morisson’s and Allumette Islands near present 
day Pembroke, Ontario. There is significant evi-
dence to indicate that they resided on these two 
islands year round (see Champlain references). 
Known variously as the Savages of the Island, The 
Islanders, and the Ehonqueronon, from their is-
land headquarters they traveled east to Trois Rivi-
erès and further, and to the Huron Territory in the 
southwest and beyond. 

The Algonquins lived with the seasons and as such 
followed and went where game and other resourc-
es were plentiful depending on the season. In the 
summer or warmer seasons they congregated in 
larger family and band groupings at seasonal lo-
cations usually at fishing sites. In fall they would 
split into smaller or family groupings and head out 
into winter sites at preferred locales. In effect, the 
Algonquins were a part of the environment, a part 
of the ecosystems in which they lived. They had 
respect for all living things and believed that they 
had spirits and as a result that they should be treat-
ed with respect. As a result they would not unduly 
exploit a resource or the environment and would 

normally only take what they would need for the 
immediate and short term future.

Given their nomadic nature and the fact that 
they lived with the seasons meant that their 
belongings and structures were seasonal and 
temporary.  They employed natural and readily 
available materials such as wood, bark and roots 
in their dwelling structures and for their mate-
rial needs such as their birchbark canoes. Also 
used were animal hides, skins, bones, feathers, 
etc, in such items as clothing, snowshoes and 
wigwams. Other elements such as stone and 
copper and shells and other minerals as imple-
ments for cutting, scraping and for implements 
of hunting and war such as shields, bow and 
arrows, spears, harpoons and atlatls, and fish 
hooks were also employed.

Given the perishable, but renewable, nature of 
the great majority of the products used by the 
Algonquins for their structures, clothing and im-
plements, they did not have significant or lasting 
impacts upon the land and environment. Their 
sustainable economy of hunting, fishing, trapping 
and gathering of renewable resources was suited 
to ensuring long term protection of the environ-
ment, the ecosystems and its resources, and, ulti-
mately for themselves as part of those systems.

Figure 2.2.  Typical Algonquin shelters
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This chapter is devoted to outlining the impact that 
Aboriginal peoples, in this case the Algonquins, had 
on the area now called Algonquin Park and more 
specifically on the Algonquin Park ecosystem.

The historical evidence irrefutably demonstrates 
that the Algonquins were the owners and occu-
piers of their territory of the Kitchissippirini Val-
ley, including the area of Algonquin Park, at the 
time of first European contact. It is undeniable 
that they were also here for some time prior to 
European contact. 

In order to provide a broader view of the impact 
of Aboriginal peoples on the area now known 
as Algonquin Park it is worthwhile to provide a 
review of some of the results of archaeological 
research in and around Algonquin Park. Archae-
ology will assist us by providing evidence of the 
degree of impacts upon the land and ecosystems 
by the ancestors of the Algonquins prior to Euro-
pean contact and the written record.

There are many examples of archaeological finds in the 
Kitchissippirini Valley and there are quite a number of 
archaeological reports on such finds and sites.5 How-
ever, most of this has occurred outside the Park and 
while some archaeological work has been performed 

5 Kirby Whiteduck. Algonquin Traditional Culture, Council of the 
Algonquins of Pikwakanagan/Kirby J. Whiteduck, 2002, pg. 7.

within Algonquin Park it is, relatively speaking, quite 
sparse in comparison.

The reason for this is that not a lot of archaeologi-
cal work has been undertaken there. “The little-
known archaeology of Algonquin Park may hold 
the answer to continuing questions regarding the 
Woodland Indians.”6

In spite of the fact that “… there has been no ex-
tensive archaeological investigation of Algonquin 
Park and no definitive synthesis of the work that 
has been done several archaeologists assert that the 
Madawaska watershed was occupied by Algonquian 
speakers long before European occupation.”7

For example, “Archaeological excavations in the 
Rock Lake and Galeairy Lake area (southwest area of 
the Park) in 1939, 1962, and 2006 unearthed pre-
historic potsherds and lithics, as well as 19th century 
material consistent with aboriginal trade, hunting 
and farming activity.”8

6 Clyde C. Kennedy. The Upper Ottawa Valley. (Pembroke: Ren-
frew County Council, Pembroke, 1970), 70.
7 William C. Noble. “Algonquian Archaeology in Northeastern 
Ontario” in Approaches to Algonquian Archaeology. Eds. M. G. 
Hanna and B. Kooyman. (Calgary: Archaelogical Association of 
the University of Calgary),  35-55.  Qtd. in “Notes From Joan 
Holmes” (unpublished draft January 20, 2008, pg. 8).
8 Joan Holmes. “Notes From Joan Holmes” (unpublished draft 
January 20, 2008), 1.

Figure 2.3. Typical arrowheads from Algonquin archeological sites.
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Dr. Jean Luc Pilon of the Canadian Museum of Civi-
lization also states that “It goes without saying that 
the region’s [Ottawa valley] native people have a very 
special relationship with the area’s ancient history. 
While archaeology has difficulty dealing with the 

ethnic identity of ancient occupants, it is certain that 
links exist between today’s native people and those of 
the distant past.”9

9 Jean Luc Pilon, “Preface” in Ottawa Valley Prehistory ed. Dr. 

Figure 2.4. Approximate time lines from about 10,000 years before present (YBP) to 1,000 YBP.
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They are of the view that there is reason to have 
some confidence that today’s aboriginal people 
(i.e. the Algonquin’s) have some connections and 
links to the peoples of the past (i.e. the Wood-
lands Indians, the Palaeo-Indians, the Archaic 
peoples) of which there has been found archaeo-
logical evidence.

Archaeologists believe that human occupation of 
the Kitchissippirini Valley began about 12,000 years 
ago. From then until about the time of first Euro-
pean contact they have defined three archaeological 
time periods.

The Palaeo-Indian Period is generally defined as be-
ing from approximately 12,000 years before present 
(B.P.) to about 8,000 years B.P. The Archaic Period is 
generally defined as the period from 8,000 years B.P. 
to 3,000 years B.P. and is sub-divided into the Early, 
Middle and Late Archaic. The Woodland Period in 
southern Ontario covers the time period from about 
2,800 years B.P. to the time of European contact, 
which in the Kitchissippirini Valley is in the very early 
1600s. Similar to the Archaic, it is sub-divided into 
Early, Middle and Late Woodland. 

Given that the Algonquins were known to have 
been present throughout the Kitchissippirini Valley 
at the time of European contact it is quite safe to as-
sume that the Woodland people of the valley were 
the immediate predecessors and ancestors of the Al-
gonquins, in other words they were Algonquins.

In the following I will provide several examples of 
archaeological finds in or near the area now known 
as Algonquin Park in order to provide the readers 
with some idea of the extent of the impact Aborigi-
nal (Algonquin) people had on the Algonquin Park 
ecosystem then and the degree of any lingering im-
pacts, if any, on the ecosystem today.

The Palaeo-Indian Period:

The most important evidence of the presence 
of Palaeo-Indians in the Ottawa drainage 
basin relates to two fluted projectile points 

Jean Luc Pilon (Hull: Outaouais Historical Society, 1999) 6:10.

[i.e. spear or arrow heads of stone] from the 
Rideau lakes area…[and] two lanceolate pro-
jectile points in collections of the Rideau lakes 
area… [and a] large bifacial blade, recovered 
at the Mason site.10

The finding of Palaeo-Indian artifacts in the 
Rideau lakes area… confirms that Palaeo-Indi-
ans migrated right to the edge of the Champlain 
Sea… It also suggests the strong possibility that 
they penetrated to the boundary of the Cham-
plain Sea in the vicinity of Pembroke,11 less than 
30 miles from Algonquin Park. 

The Archaic Period

The transition from the Palaeo-Indian Period to the Ar-
chaic Period took place in a fully modern forested en-
vironment, which included white pine, birch, hemlock, 
and oak.12 In the Kitchissippirini Valley the most prolific 
Archaic site is found at Morrison’s Island about 30 miles 
from the eastern boundary of Algonquin Park.

At the time of European contact the Kitchissippirini Al-
gonquins were found to be occupying and residing at 
Morrison (and Alummette) Islands. Champlain first vis-
ited the Algonquin Chief Tessouat’s fortified Island vil-
lage in 1613:

Now, as I looked about the island, I noticed their 
cemeteries, and was filled with wonder at the sight 
of the tombs, in the form of shrines, made of pieces 
of wood, crossed at the top, and fixed upright in 
the ground three feet apart or thereabouts. Above 
the cross-pieces they placed a large piece of wood, 
and in front another standing in the upright posi-
tion, on which is carved rudely (as one might ex-
pect) the face of him or her who is there buried. If it 
is a man they put up a shield, a sword with a handle 
such as they use, a club, bow and arrows; if it is a 
chief, he will have a bunch of feathers on his head 
and some other ornament or embellishment; if a 
child they give him a bow and arrow…”13

10 Gordon Watson. “The Palaeo-Indian Period in the Ottawa 
Valley.” In Ottawa Valley Prehistory. ed. Dr. Jean-Luc Pilon, (Hull: 
Outaouais Historical Society, 1999), pg. 34.
11 Ibid: 38-39
12 Ibid: 34
13 Biggar, H.P., 1922-1936 “The Works of Samuel de Cham-
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As Gordon Day and Bruce Trigger observe,

The Kichisipirinis were still at Morrison’s Island in 
1650 and inspiring respect with their 400 warriors. 
When the French retreated from the Huron coun-
try that year, Tessouat is reported to have had the 
superior of the Jesuit mission suspended by his arm-
pits because he refused to offer him the customary 
presents for being allowed to travel through Algon-
quin territory.14

Over three hundred years later, the Morrison’s Island Ar-
chaic site was discovered and excavated in 1961-62 by 
Clyde C. Kennedy:15

It is a site which has recorded two very important 
groups of behaviour, ritual and everyday life. The 

plain”, Vol. III, Chapter IV, p.280, Toronto: The Champlain Society.
14 Gordon M. Day & Bruce G. Trigger, “Algonquin” Handbook of 
North American Indians, Vol. 15 Washington: Smithsonian Institute 
(1978): 794.
15 Norman Clermont. “The Archaic Occupation of the Ottawa Val-
ley” in Ottawa Vally Prehistory, ed. Dr. Jean-Luc Pilon (Hull: Outaouais 
Historical Society, 1999), 46.

most obvious ritual behaviours are shown by the 
twenty burials of men, women, and children of 
different ages spread throughout the whole site 
area. The dead were buried in graves of different 
depths, facing different directions. They usually 
lay extended on their backs, but one was in a 
flexed position on its side, and at least four indi-
viduals were secondary burials, performed after 
their bones had been defleshed and placed in 
individual bundles. The bodies were frequently 
covered with red ochre but to different extents. 
Some were completely covered with red ochre 
while others received only a few pinches. Grave 
inclusions were also quite variable, apparently 
consisting mainly of items of daily use which 
had belonged to the individuals or other items 
thought to be of use to them.16

Although the Morrison’s site is believed to be 
about 6,000 years old the Algonquins in the 
1600’s did use red ochre and placed daily use 

16 Ibid., 47.

Figure 2.5. Moose were important prey for early Algonquins.
Fuzednotions Creative Studio
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belongings of the deceased in their graves for 
use by them in the afterlife. 

Much of the other archaeological evidence found 
at the site consisted of faunal evidence – animal 
bones, eel heads, beaver paws and fragments. As 
Clermont states: 

The site was also a very active sewing site. We 
found more than 120 needles. The intensive 
hunting of beaver led to the accumulation of 
numerous beaver pelts,  and in fall cervid (deer, 
caribou, moose) hides are also good quality. 
The faunal collection indicates the presence 
of a few caribou, moose and deer, which are 
also represented by those body portions having 
little meat (Figure 2.5). The activities of hunt-
ers, fishers, sewers and meat smoking special-
ists were not the only ones represented. There 
was extensive woodworking suggested by the 
presence of 699 beaver incisors converted into 
scrapers or gouges when their ends were used 
or made into scrapers when their lateral edges 
were used… They may have been used in goug-
ing holes and mortices, in the finishing of wood 
items, in smoothing shafts and preparing items 
of equipment which do not survive well but 
which must have characterized the material on 

text of these nomadic groups (weapons, tools, 
domestic utensils, means of transportation, etc). 
No other site in the world has yielded so many 
in such a small place. 

It is also a place where people worked bone in-
tensively. Not only do we find hundreds of bone 
slivers and grainy stone abraders left over from the 
manufacture of various tools such as awls, spatu-
las, punches, harpoons, fish hooks and needles… 
Again this work resembles preparations during 
which the people were stocking up on tools and 
rearming shafts for the coming winter.

[…] the Morrison’s Island site is one of the richest 
that we know of in this respect. We not only find 
axes, points, needles, fish hooks, barbs and other 
tools, but also numerous bits of copper[…]

[…] we also found, like so many anecdotal whis-
pers, a few rare specimens which harken back 
to another dimension of the culture of the oc-
cupants of Morrison’s Island. Such is the case, for 
example, of a turtle rattle which must have been 
used in shamanisitic ceremonies and which was 
included as a grave offering. It is also the case 
with a whistle or flute made from a large bird 
bone, pierced cervid toe bones probably used 
as a cup and pin game pieces, and a few tiny 
feathers made from bone slivers, and likely used 
as amulets or charms. There is also a flat stone, 
etched on both surfaces with diverging rays, and 
there are pieces of bone marked with decorative 
geometric designs. A large piece of limonite was 
probably used to paint the face, and an enigmatic 
piece of antler was delicately pointed and deco-
rated before being left with another deceased. 
These items only allow a quick glimpse of a cul-
tural life which was no doubt much richer than 
attested to in this collection.

We can also say as much for the older site of 
Allumette Island, occupied 500 years before 
that of Morrison’s Island, and which repre-
sents an even greater and more surprising 
abundance of native copper objects.17

17 Ibid: 47-52

Figure 2.6. An aerial view of Morrison’s Island where Champlain 
may have visited Chief Tessouat’s campsite in 1613.  Kennedy, 
Clyde. 1970. The Upper Ottawa Valley. Renfrew County Council, 
Pembroke, Ontario p. 78.
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As noted, this site was the most prolific Archaic ar-
chaeological site in the Kitchissippirini Valley. Used 
over thousands of years, if it had not been excavated, 
today would not be immediately visible. Unlike oth-
er cultures and civilizations which leave behind large 
monuments and structures and a huge footprint 
on the environment, the Algonquin people walked 
lightly on the land. Given their nomadic nature and 
hunter-gatherer lifestyle it goes without stating that 
they did venture into the area now known as Algon-
quin Park and used and manufactured many of the 
items described above in that area in their livelihood 
and their pursuits.

In the early contact period in the 1600s Samuel de 
Champlain, the Jesuit missionaries, the lay mission-
ary Gabriel Theodat Sagard and others describe the 
Algonquins use of many of the same items found in 
the Morrison and Allumette Islands Archaic sites. For 
example the use of red ochre, fluted spearpoints, use 
of turtle rattles, amulets, copper fishhooks, etc.18 

The Woodland Period 

As Clyde Kennedy noted in The Upper Ottawa Val-
ley, “By about 2,500 years ago pottery makers were 
traveling the Ottawa river and its tributaries. These 
were the Woodland Indians according to the archae-
ologists classification. [As well] pottery… has been 
found in Algonquin Park and Renfrew County.”19

According to Watson (1999):

The Woodland period has been defined by archae-
ologists as the period when pottery was added to 
the array of bone, antler, skin, bark, wood, stone, 
and other implements of material the culture 
made during the previous Archaic period […]

Archaic populations of Ontario and Quebec 
had increased since Palaeo-Indian times and 
when they eventually adopted pottery making, 
they were relatively numerous, as indicated by 
the larger number of Woodland period camp-

18 Kirby Whiteduck. Algonquin Traditional Culture, Council of 
the Algonquins of Pikwakanagan/Kirby J. Whiteduck, 2002.
19 Clyde C. Kennedy. The Upper Ottawa Valley. (Pembroke: Ren-
frew County Council, Pembroke, 1970), 68-69.

sites. Archaeological evidence indicates that the 
Woodland people were still nomadic hunter-
gathers who camped for relatively short peri-
ods at a given locale until game became scarce 
around their campsite.

They then would move on to another location 
where game was more plentiful. The excavated 
sites of the Ottawa Valley show that the Early 
Woodland did not grow such food items as 
corn, beans, or squash, which later became 
common cultigens in Terminal Woodland times, 
particularly among their neighbours, the Huron 
and other Iroquoian peoples. 

The fact that Early Woodland people made rel-
atively fragile pottery vessels that broke often 
means that potsherds have become the most 
frequent artifact recovered by archaeologists 
during excavation of their campsites.20

In addition, Laliberté observes:

The populations who inhabited southern Que-
bec and Ontario during the Middle Woodland 
Period did not practice agriculture. They lived by 
hunting and fishing, with the addition of fruits, 
nuts and other gathered foodstuffs. 

Among the animals hunted, they preferred white-
tail deer, but did not mind moose, bear, beaver, 
muskrat and many other small game species. In 
addition to meat, they utilized animal hides to 
fashion clothing, containers and numerous ob-
jects. Bones were crushed to extract the marrow 
or segmented in order to make various tools such 
as fish hooks, harpoons and needles […]

As the warm season came to a close, the macro-
band [summer] gathering camp was abandoned. 
The group broke up into micro-bands and headed 
off into wintering grounds in the interior. Bands fed 
themselves with the food supplies they had accu-
mulated during the fall, complemented by the oc-
casional hunting of whitetail deer and small game.

20  Gordon Watson, “The Palaeo-Indian Period in the Ottawa 
Valley,” in Ottawa Valley Prehistory, ed. Dr. Jean Luc Pilon (Hull: 
Outaouais Historical Society, 1999), 56; 65.
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A sign of the regularity of their presence in a 
given territory, the Middle Woodland popula-
tions buried their dead in burial mounds near 
gathering camps. There, they interred the com-
plete remains of individuals who had died in the 
gathering camps or nearby, as well as disarticu-
lated skeletons, incomplete and often burned, 
of people who had died in the winter camps. 
The latter were probably temporarily buried or 
kept until the band’s return to the gathering 
camp the following spring or perhaps even sev-
eral years later when the band organized a feast 
of the dead.21

Late Woodland Period

The archaeological period just before European con-
tact in the Kitchissippirini Valley is the Late Wood-
land Period. According to Saint-Germain:

At the beginning of the Late Woodland Period, 
about 1,000 years ago, an important change 
occurred in the subsistence of certain Native 
populations of the St. Lawrence Valley and the 
Great Lakes basin. They began consuming culti-
vated plants. This new food source would pro-
foundly alter their way of life, most notably their 
relationships with some of the animal species 
traditionally hunted and eaten. This change, 
which swept through the southern portions of 
Ontario and Quebec, was already entrenched in 
the habits of the people of the St. Lawrence Val-
ley by the end of the pre-contact period [...]22

In 1613 Samuel de Champlain made his first attempt 
to pass through Algonquin territory. In this journey 
Champlain, with some Algonquin guides, arrived 
at the Algonquin Chief Nibachis’ settlement on the 
shores of the present day Muskrat Lake on which 
the current village of Cobden is situated. 

On June 13, 1613 he and his small party of In-
dians arrived at Muskrat Lake, near the present 

21 Marcel Laliberté, “The Middle Woodland in the Ottawa Val-
ley,” in Ottawa Valley Prehistory, ed. Dr. Jean Luc Pilon (Hull: Out-
aouais Historical Society, 1999), 71-76.
22 Claire Saint-Germain. “The end of the Pre-Contact Period” in 
Ottawa Valley Prehistory, ed. Dr. Jean Luc Pilon (Hull: Outaouais 
Historical Society, 1999), 87-89.

village of Cobden, Ontario. Near this lake there 
is a settlement of Indians who till the land and 
reap the maize. The chief whose name is Niba-
chis came with his men to see us …Having of-
fered us tobacco, he began to address his com-
panions, saying that we must have fallen from 
the clouds, for he did not know how we had 
been able to get through…Champlain record-
ed that Nibachis was pleased to see him and 
proud to show him his fields of corn. Cham-
plain noted that the soil was sandy and that 
the Indians, although they planted some crops, 
were still basically a hunting band. When they 
wish to make a piece of ground fit for tillage, 
they burn the trees, and they do this very eas-
ily, since there are only pines full of resin. When 
the trees have been burned they turn up the 
ground a little and plant their maize grain by 
grain… At that time the maize was only four 
finger breadths high.23

Champlain was later guided to Tessouat’s [Morri-
son’s] Island and 

[o]n the following day all the guests came, each 
with his wooden bowl and spoon, and sat down 
on the ground in Tessouat’s wigwam [cabane] 
without observing any rank or ceremony. He 
served out to them a sort of hasty pudding, 
made of maize crushed between two stones, 
mixed with meat and fish, cut into little pieces, 
and all cooked together without salt. There was 
also meat roasted on coals and fish boiled sepa-
rately, which he also distributed ….For drink we 
had fine clear water. Tessouat, who gave the 
banquet, conversed with us without eating, as 
is their custom.24

The Algonquin, while being mainly a hunting, fishing 
and gathering people, also practiced some agricul-
ture and in these particular cases within a day’s dis-
tance of Algonquin Park. Later records demonstrate 
Algonquin farming within the area now known as 
Algonquin Park.

23 H. P. Biggar, ed., 1922-1936 “The Works of Samuel de Cham-
plain”, Vol. III. (Toronto: The Champlain Society, n.d.), 275.
24 Ibid., 282.
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In Sagard’s Long Journey to the Country of the Hu-
rons editor George M. Wrong records an excerpt from 
Gabriel Sagard’s journals of 1623-24 during which 
time he travels through Algonquin territory both to 
and from the Huron territory to the southwest. In this 
excerpt Sagard describes how the Huron used plants 
and tree bark for domestic purposes. Since the Algon-
quins were close neighbours and allies of the Huron, 
it is highly likely that they also used such plants and 
tree material for the same or similar purposes.

As Sagard observed:

In the woods there are many cedars…very fine 
large oaks, beeches, maple, wild cherry trees, 
and a great number other trees of the same spe-
cies as ours, and other unknown to us, among 
these latter is a certain tree called Atti [probably 
basswood], from which they obtain and derive 
products of unusual value. In the first place they 
tear off long strips of bark […] This they boil and 
finally get it to be like hemp, and of it they make 
their ropes and bags. When it is not boiled nor 
prepared it is used in default of moose sinews 
for sewing their robes or anything else, then 
their birch-bark dishes and bowls, and also 
for tying and holding the planks and poles of 
their lodges, and for bandaging their sores and 
wounds. It binds so well and strongly that one 
could not wish for anything better or cheaper.

In marshy damp spots there grows a plant 
named Onohasquara (Indian hemp, Apocynum 
cannabinum). Swamp milkweed and Spreading 
dogbane were also used by the Indians to pro-
duce a kind of hemp, which makes very good 
hemp; the women savages gather and pull it 
up at the right season and prepare it as we do 
ours, but I could not learn who taught them, 
unless it was necessity the mother of invention. 
After it is prepared they roll it on their thighs, 
as I have said, and then the men make snares 
and fishing-nets of it. They use it also for various 
other purposes, but not for making cloth, which 
they neither use or know of.25

25 Gabriel Sagard, Sagard’s Long Journey to the Country of the 
Hurons ed. George M Wrong, trans. H.H. Langton (New York: 
Greewood Press, 1968), 240.

Archaeological work in this part of Ontario, includ-
ing in the upper Madawaska watershed, has been 
neither extensive nor fully synthesized.26 Given their 
nomadic nature and hunting-fishing-gathering life-
style it is safe to assume that the Algonquins did 
venture into the area now known as Algonquin Park 
and used and manufactured many of the items de-
scribed above in that area in their pursuits. In fact, 
Algonquin Park Museum historian Roderick MacKay 
records that the area of the Park was occupied by 
the Archaic and Woodland Indians.

The Madawaska River, which has its headwaters in 
Algonquin Park, is one of the main rivers flowing 
into the Kitchissippirini. The river is named after the 
Matouweskarini, a historical Algonquin band that 
occupied the Madawaska River watershed.

The following excerpts demonstrate historical Al-
gonquin presence in and occupation of the Kitchis-
sippirini Valley including the area now known as 
Algonquin Park. These extracts clearly demonstrate 
that the Algonquins were present in Algonquin Park. 
It cannot be stated or implied that the only reason 
that the Algonquins did not have any lasting or long 
term negative impact on the Park was because they 
were never there. The excerpts also provide clear 
examples of their lifestyle and the materials and 
implements used in their day to day and season to 
season activities. Many of these continued to be of a 
perishable and temporary nature and had no lasting 
impact upon the environment or the ecosystems in 
which they functioned.

In February of 1840 a Presbyterian circuit preacher 
encountered a native encampment as he crossed the 
Madawaska River near the present hamlet of Stew-
artville. He noticed that “they had been successful in 
the hunting, for six large carcasses of deer were laid 
up on a stage near their wigwams, besides others 
they had cut up and sold.”27

26 William C Noble, “Algonquian Archaeology in Northeastern 
Ontario” in Approaches to Algonquian Archaeology  eds. M. G. 
Hanna and B. Kooyman, (Calgary: Archaeological Association of 
the University of Calgary, 1982), 57.
27 Bell quoted in Peter Hessel, The Algonkin tribe : the Algonkins 
of the Ottawa Valley: an historical outline, (Arnprior: Kichesippi 
Books, 1987), 70-71. 
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This description by the circuit preacher in Febru-
ary 1840 along with the descriptions in the previ-
ously referenced 1840 petition by the Algonquins 
concerning their territory of the Kitchissippirini 
Valley are evidence of a continuing traditional 
lifestyle. Here, more than a couple of centuries 
after first contact, we have, ostensibly, Algon-
quins still exercising a traditional hunter–gatherer 
lifestyle and still employing temporary wigwams 
as their mode of shelter. 

Early original land surveyors contracted by govern-
ment also record Algonquin presence, their use of 
natural materials, and their familiarity with areas 
within Algonquin Park. Surveyor J. MacDonell met 
Algonquins in their camps around Trout Lake [mod-
ern day Radiant Lake] and the north branch of the 
Petawawa River in 1847 where he tried to purchase 
a canoe from them.28 “The surveyor who reported on 
Ballantyne Township noted that the Algonquins he 
met during his survey of 1879 were very familiar with 
the waterways around Manitou Lake (in the north-
west corner of the park)”29

To further demonstrate that the Algonquins were 
essentially part of the environment, of the ecosys-
tem in which they resided, I provide the following 
historical excerpts.

In a March of 1862 petition to the Governor General 
Viscount Monck the Algonquin Chiefs state that:

The lumbermen and the settlers are constantly 
encroaching on our borders, whilst white trap-
pers in considerable numbers enter our hunting 
grounds in the interior, Killing off the Deer, Bea-
ver, and Muskrat, which are the principal source 
of our subsistence and we look forward with 
fear and apprehension to the few years only 
which must elapse until the animals of which 
we speak, and which furnish our principal food 
will be exterminated.

28 J. MacDonell, Survey Diary of Petawawa River, 1847 in Hol-
mes notes 2008: 3
29 (James Dickson, Survey Report dated December 8, 1879 in 
Report of the Commissioner of Crown Lands for 1879. Appendix 
27, pp 51-3 in Holmes notes 2008: 4).

[…] what we consider a real grievance is the 
custom pursued by the white Trappers who 
infest our grounds for the sole purpose of 
trapping. The Indian, whose hunting Ground 
is secured to him according to ancient usages 
amongst his own people under the regula-
tion of his chief, pays every attention to the 
increase (particularly the Muskrat and the Bea-
ver) which are purely local, whilst the white 
Trappers invariably exterminate them.30

Also on July 20, 1827 Indian Department corre-
spondence from James Hughes to Colonel Napier 
states that:

[…]the Algonquin and Nipissingue Chiefs com-
plain greatly of one Barnet Lyons and other trad-
ers whom they say induce strangers to go and 
hunt beavers and other furs on their hunting 
grounds which lands they say they look upon 
as their property having been in possession of 
them time out of mind: they say they have been 
nursing these lands by refraining from hunting 
on certain parts of them for a year or two at a 
time so that the Beavers and other Wild Animals 
may multiply.31

The Algonquins made earlier and similar com-
plaints of the injudicious destruction of the beaver 
by white trappers in the 1790s. In an 1847 memo-
rial to Governor General Lord Elgin the Algonquins 
and Nipissings state:

[…]that about fifty years ago or there about 
there was not a single white man’s establish-
ment above the Long Sault [east of Hawkes-
bury] with the exception of two or three huts 
of Canadian trappers for traders and these were 
not permitted to come without leave of Gov-
ernment. In those days Father we were happy, 
rich and independent we lived well, more great 
hunts and we had abundance of clothing. Our 

30 “Petition of the Algonquins to Governor General, Viscount 
Monck dated March 1862, Bouchies”.N.A.C. R.G. 10, Vol. 291 
pp. 195,290- 195, 292a)
31 “Correspondence between Lt. Colonel Napier of the Military 
Department to James Hughes, Superintendent of the Indian Af-
fairs in Upper Canada, dated July 20, 1827”. NAC  R.G. 10 Red 
Series, Vol. 497 pp. 31735).
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hunting grounds were rich in more valuable furs 
and our magnificent forests were well stocked 
with Deer and game of every species. No one 
in those days Father dared fight against us. It is 
only about the beginning of this century Father,   
that a few indigent poor families who were 
starving and … found their way up the Long 
Sault; our Chiefs took pity on them, fed them, 
allowed them a piece of land on our hunting 
grounds to cultivate and support their families 
for which they were grateful and thankful…. 
These interlopers some years afterward began 
to increase annually…

We your red Children Algonquins and 
Nipissingues are the true and identical children 
of the said, and according to the above men-
tioned Proclamation of our lamented good Fa-
ther King George the Third, the sole proprietor 
of these once rich hunting grounds and majestic 
forests but at the present day Father our Chil-
dren are reduced to begging caused principally 
by the innumerable squatters and lumberers, 
who, not content of taking possession and es-
tablishing themselves on the most fertile parts 
of our hunting grounds destroy our magnificent 
forest and appropriating to themselves our fine 
timber but they maliciously set fire to our woods, 
by which means they have destroyed our Beaver 
and peltries, and driven away our deer The only 
dependence we had to support, cloth and bring 
up our children.32

For thousands of years, the Algonquins and their 
ancestors lived in the Kitchissippirini Valley as part 
of the environment and as a part of the ecosystem. 
They used the resources in a sustainable manner and 
took care to properly manage the resources. They 
nurtured the resources and took care not to deplete 
them in any given locale, moving to different parts 
in order for the resource to replenish itself. They 
used natural materials for shelter, transportation, 
equipment, etc. which, for the most part, returned 
to mother earth.

32 Petition from the Algonquins and Nipissings to Governor 
General Lord Elgin dated 1847”. NAC R.G. 10, Vol. 94  pp. 
38450-38460.

However, from the previous quotations, we hear 
from the Algonquins, as first hand witnesses to 
dramatic changes and impacts upon the envi-
ronment. With the Europeans came clear-cut 
logging and destruction of the original natural 
environment. Their magnificent and majestic 
old growth forests were cut down in a matter 
of decades. Fires were maliciously set, resulting 
in the depletion of deer, beaver, and other spe-
cies.

The area of Algonquin Park was not exempted 
from this wave of clear-cutting. Being in the west-
ern part of the territory it was just the last area 
in the valley to be clear-cut but clear-cut it was. 
There are only one or two small stands within the 
park that are considered to be old growth. But 
the consensus is that the terrain was too difficult 
to allow practical access to those sites and there-
fore those small areas survived the clear-cutting. 
It must have been something to see, as the his-
torical Algonquins saw, those “magnificent and 
majestic forests” teeming with birds, fish, furs and 
game of every description.

By the mid-1800s the territory had been essentially 
clear-cut of original growth. It took the Europeans 
just a couple of decades to clear-cut over nine mil-
lion acres of territory, and this without power tools 
or power equipment of any sort!

The earlier impact of this activity is further attested 
to, in part, in an 1851 petition of the Algonquins to 
the Honourable Commons of the Province of Cana-
da united in Parliament:

That having thus remained a hunting people 
while you have destroyed all the means of hunt-
ing, your petitioners leaving their families with-
out help, have continued nevertheless to go in 
convenient seasons to the depths of the forests 
to seek furs and to trade them; but the useless-
ness of this occupation is of such a nature as to 
render it derisory, to the point where few among 
them venture to follow it, and that many remain 
in their village, discouraged, without hope and 
without resources; that the poverty which is the 
result of this has as its companions miseries of 
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all kinds and sickness which quickly harvest their 
wives and children.33

Within a period of less than 40 years a large and 
complete ecosystem that existed from time imme-
morial was completely disrupted and forever altered. 
Just as they did at the time of contact, the Algon-
quins still occupied the Kitchissippirini Valley, includ-
ing the Madawaska River Valley with its headwaters 
in present-day Algonquin Park. On July 21, 1863, 
thirty years before the establishment of Algonquin 
Park, the Algonquin petitioned the Governor Gen-
eral from their summer gathering place at the Lake 
of Two Mountains. The petition reads in part:

The humble petition of the undersigned Indians of 
the Village of Two Mountains hunting on the head 
waters of the Madawaska and other rivers [empha-
sis mine] of central Canada Respectfully sheweth… 
That in times past the hunting grounds of your pe-
titioners […] in the Country watered by the Mada-
waska and adjoining streams about 150 miles from 
their village at Two Mountains, but owing to that 
country having become during the past few years 
thickly settled it is rendered useless and destroyed 
their hunting grounds […] That your petitioners as 
a race are fast fading away before the influence of 
their brethren the white men, whose gradual but 
constant encroachment have nearly exterminated 
them and the few that still remain are reduced in 
poverty to almost absolute want and their old hunt-
ing grounds having been taken possession of and 
rendered useless there appears no prospect before 
them but that of starvation, misery and death[…] 
Therefore your Petitioners humbly pray, that Your 
Excellency… will be graciously pleased to make an 
Order in Your Council granting to them four thou-
sand acres of land in the Township of Lawrence in 
the rear of Eyre, and to be reserved to them for the 
purpose of an Indian village…34

33 “Petition from the Principal Chiefs and Other Heads of Fami-
lies of the Algonquin and Nipissing Tribes of Indians, at the Lake 
of Two Mountains, to the Honourable Commons of the Province 
of Canada united in Parliament, 1851”. M 1644 No. 7,  4th Ses-
sion 3rd Parliament 14 Victoria 1851.
34 “Petitiion from the Algonquins and Nipissings to the Gover-
nor General, Viscount Monck. Lake of Two Mountains dated July 
21, 1863”.NAC  R.G. 10, Vol. 2401 File 83,203  pp. 1317-1326  
Reel C-11, 215).

The Algonquins asked for land at the headwaters of 
the Madawaska River, in Lawrence Township, which 
is now within the boundaries of Algonquin Park. 
The petition is signed by 8 Chiefs and approximately 
108 other Algonquins.

Up until the early 1890’s the Algonquins, who 
were occupying areas in Lawrence and Nightin-
gale Townships, which became part of Algonquin 
Park when it was established in 1893, continued 
to press for an Indian Reserve. While a quarter 
of a township was actually set aside to become a 
Reserve this was cancelled when the Park was es-
tablished and the Algonquins were subsequently 
forced to leave the Park.

A number of other Algonquins such as Chief Pe-
ter Sharbot, Moyees Wabasee, Paul Chimangan-
iche, Mary Chimanganiche and Joseph Fransway 
were farming and residing in the upper water-
shed of the Madawaska River around Long (now 
Galeairy) Lake and  Rock Lake.35 Some of this 
area is now within the boundaries of Algonquin 
Park. These Algonquins who lived in Lawrence 
and Nightingale Townships were evicted on the 
pretext that “the presence of the Indians might 
be a great danger to the preservation of the 
game in the Park.”36

The Amable du Fond River was named for an Al-
gonquin man, Amable du Fond. It runs north-
westward from Kioshkokwi Lake, in the north-
west corner of the park, into the Mattawa River 
west of the town of Mattawa. In 1829 Surveyor 
Alexander Shirreff  learned from Constant Pen-
naissez (Penancy), the son of an Algonquin chief 
[the Great Chief Waubolac], that the Algonquins 
used this route to travel from Cedar Lake (now in 
Algonquin Park) to the Ottawa river. Shirreff re-
ported that the “Map di fong” River was “called 
after the Indian who hunts upon it” indicating 

35 William A. Allen, “Nineteenth Century Aboriginal Farmers 
of the Madawaska River” in Proceedings of the 2005 Ontario 
Archaeological Society Symposium, ed. James S. Molnar, (2005), 
57-58.
36 Aubrey White, Assistant Commissioner of Crown Lands to 
Hayter Reed, Deputy Superintendent General of Indian Affairs, 
letter dated November 16, 1895. N.A.C. R.G. 10, Vol. 2401, File 
83,203, Reel C-11215”.
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that Amable du Fond was well established in that 
area by 1829.”37

The sugar bush of Amable Dufond was shown on an 
1847 plan as being located on the northeast side of 
Lake Kaiasquaque (Kioshkoqu or Kioshkokwi, also 
known as Wilkes Lake) on the Amable du Fond River 
system. Francis and Ignace Dufond operated a farm 
on Manitou Lake, directly west of Kioshkoqui from 
the 1880’s until Ignace’s death in 1916.38  George 
W. Bartlett, Superintendent of Algonquin Park 
(1898-1922) noted that Mrs. Dufond had made 450 
pounds of maple syrup.39

Bartlett met a group of Algonquins camped just out-
side of the [northwest] Park boundary on the water 
route leading from Eau Claire to Lake Koshkokwi. 
Bartlett later met the head of the family who ex-
plained he had come into the park to gather roots 
and bark for medicines.”40

[…]After tea we heard the dip of a paddle and as 
we were now in the Park, I [Bartlett] had the right 
to inquire, ‘Who goes there?’ I blew my whistle 
and hailed the passing canoe. Ah-ha, we found it 
was the Indian from the camp we had visited ear-
lier in the afternoon. The poor chap was very un-
easy, and explained that he had been in the Park 
getting roots and bark for medicine. Thus state-
ment was corroborated by the contents of the 
canoe and by his own appearance. We warned 
him and let him go, telling him we noticed the 
moose shanks in his camp.41

We see from the above the Algonquins still contin-
ued to inhabit the area now known as Algonquin 
Park and continued to use its resources in a tradi-
tional fashion well in to the 1900s. 

37 Joan Holmes, “Notes from Joan Holmes” (unpublished draft 
January 20, 2008), 5 from Garland, G.D., Glimpses of Algonquin: 
Thirty Personal Impressions from Earliest Times to the Present: 
Friends of Algonquin Park, 1989, p.11.
38 Ibid, 8. from Guillaume Dunn, Les Fort de L’Outaouais, Mon-
treal, Editions de jour, 1975 p.133.
39 Ibid, 8. from Audrey Saunders, Algonquin Story, Department 
of Lands and Forests, Ontario 1963, p.107.
40 Ibid, 8. from Audrey Saunders, Algonquin Story, Department 
of Lands and Forests, Ontario 1963, p.107.
41 Ibid, 8. from Audrey Saunders, Algonquin Story, Department 
of Lands and Forests, Ontario 1963, p.107.

While the Algonquins were forced out of the new 
park, and many were later charged for being in the 
Park, many non-Algonquin leaseholders were al-
lowed to continue to (seasonally) reside within its 
boundaries, and some still continue to do so today. 
The lumbermen were also allowed to continue their 
livelihoods and log the Park.

Further evidence of Algonquin presence and occu-
pation of the Park is provided by Alexander Shirreff 
in an excerpt of his from 1829:

On the upper des Allumettes are two trading 
houses, one belonging to the Company, called 
Fort William, the other to some private traders. 
At these stations we had made little doubt of 
obtaining some distinct accounts of the coun-
try towards the Hurons, and also of procuring a 
guide acquainted with it, in our intended direc-
tion, at least until fairly past the division [height-
of-land] of the waters;  but in both these par-
ticulars I was disappointed. The lands of the 
Algonquin Indians frequenting the Ottawa, do 
not extend quite to the height of land, at least 
on the Nesswabic [Petawawa River] and the 
Traders on the Grand River [Ottawa river], have 
no communication with the Mississaugas, who 
hunt beyond the Algonquins…  

Shirreff notes from his visit and meeting with 
the Algonquin Chief Constant Penency at the 
Cedar Lake that the Indians travelling from Ce-
dar Lake (now within Algonquin Park) to the Ot-
tawa River travelled “with loaded canoes”. The 
Canoes very likely loaded with furs and other 
necessities taken from the land, rivers and for-
ests that became part of the Park. 

At the Cedar Lake, I remained nearly three 
days, partly delayed by bad weather, but chiefly 
waiting the arrival of a son of the Algonquin 
Chief, named Constant Pennaissez, who had 
established his winter quarters here. From him 
I received an excellent chart, which delineated 
the route as far as his hunting bounds extend-
ed, nearly to the source of the Nesswabic; but 
he could give no distinct information as  to the 
situation of the portages crossing the height-of-
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land. From Constant I learned that there was 
a much better route from the Ottawa thus far, 
than that which I had followed. It is by a stream 
entering the Cedar lake, from the north, and 
communicating with another, called after the 
Indian who hunts upon it, Map Di Fong’s creek 
[Amable Du Fond River], flowing into the Little 
[Mattawa] River. This, though the longest, is the 
smoothest route, and is always followed by the 
Indians passing between the Ottawa and Cedar 
Lake, with loaded canoes…

After a little searching we found a portage-path, 
which led to a small lake [Timberwolf Lake], and 
from thence ascending a brooke still belonging 
to the eastern waters, we soon arrived at anoth-
er carrying place, which, from its westerly direc-
tion and being distinctly tracked and marked, I 
did not doubt to be the proper route. Having 
proceeded along it nearly a mile, we were met 
by an Indian, only the second we had seen since 
leaving the Ottawa. It could not have occurred 
in better time, for I now found we had missed 
the main route, and had begun to follow an in-
terior hunting track.…  

He was one of the Iroquois tribe, who resides 
with Algonquins, at the Lake of Two Moun-
tains. They are generally robust, enterpris-
ing fellows; and have no hunting territory of 
their own, frequently ascent the Ottawa, and 
passing over the grounds of their Algonquin 
friends, they make free with the beaver and 
otters on those of the Mississaugas…42

In his memoirs, Ragueneau recalled the evidence of 
Algonquin occupation he had witnessed when he 
traveled up the Ottawa in 1637:43

When I had gone up the great river only thirteen 
years ago [1637], I saw on its banks large num-
bers of the Algonquin Nation. At that time they 
did not know God and in their paganism con-

42 Joan Holmes and Associates Inc. Algonquins of Golden Lake 
Claim, Vol. 2 Aboriginal Use and Occupation of the Ottawa River 
Watershed, Ontario Native Affairs Secretariat, October 30, 1973, 
pp. 62-63.
43 Ibid., 16.

sidered themselves the gods of the earth. They 
lacked nothing. Fish was plentiful, so was the 
game, they carried on a successful trade with 
their enemies.44

In March 1800 Philemon Wright and some hired 
men arrived in the location now known as Hull [now 
part of the city of Gatineau] and began clearing 
some land. Wright writes that:45

As we commenced cutting and clearing the 
Chiefs of two Tribes of Indians that live at the 
Lake of Two Mountains, came to us…[and] 
about ten days [later] [t]heir Chiefs assembled 
together and procured an English interpreter …
they requested him to demand of me by what 
authority  I was cutting down their wood, and 
taking possession of their land…They believed 
that if I had stayed home that it would have been 
to their interest, as they had great dependence 
upon that situation it being the chief hunting-
ground, sugaries and fisheries &c., which was 
the chief support of their families and they were 
afraid of further difficulties which would arise 
between us, such as taking their beaver, de-
stroying their deer, breaking up their sugaries, 
and causing a great deal of trouble; that I must 
know that clearing off the forest was driving 
back their game, which would totally dislodge 
them of their former expectations.46 

Philemon Wright then proceeded to basically assure 
them that this would not happen. As we well know 
the clear-cutting of the entire Algonquin territory of 
the old growth forests was just starting to happen. In 
fact it was only six years later, that Philomen Wright, 
in direct contradiction to what he stated to the Al-
gonquins, “…took the first raft of squared logs down 
the Ottawa River, and on to the Port of Quebec. Thus 
began the timber trade on the Ottawa River,”47 and 
from that, the area now known as Algonquin Park.

Philemon Wright got his land, built his mill and for-
est-products company. The original town, Wright-

44 Ibid., 53.
45 Ibid., 43.
46 Ibid., 6-10.
47 Ibid., 3.
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ville, was named after him. The Algonquins, and the 
animals, lost their livelihood, majestic forests, and 
their land. Two centuries later, the Algonquins are 
still seeking some redress.

Similarly, the renowned lumber baron J.R. Booth 
also made his fortune and name by exploiting the 
timber resources of the Ottawa Valley, including the 
area of Algonquin Park. In 1867, he “purchased the 
Egan Estate, a timber limit which took in much of 
the south-central portion of the present Park area. 
Booth became one of the wealthiest men in Cana-
da by 1900 and played an important part in many 
decisions which later affected Algonquin Park.”48  
The Algonquin’s on the other hand were eventu-
ally forced out of the Park area and were excluded 
from any decision making for the Park.

While the above is not by any means a complete 
review of the archaeological evidence, the histori-
cal literature and the oral evidence of Algonquin use 
and occupation of the area now known as Algon-
quin Park it is concrete evidence that the Algonquins 
were clearly present in the area now known as Al-

48 MacKay 1980: 5

gonquin Park. It is obvious that they lived with and 
were a part of the environment, a part of the eco-
systems in which they lived. They lived lightly upon 
the land, upon Mother Earth, and left practically no 
lasting footprint. 

It is a desire of Algonquins, and others, particularly 
with respect to Algonquin Park, that this approach 
be improved upon and continue well into the future 
for our and the next seven generations benefit. The 
Algonquins who have lived lightly upon this land as 
part of the natural ecosystems can contribute sig-
nificantly to this effort.
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Chapter 3. 

Before the Park Was Created

The Settlement Era

A. Ernest Epp* 

* In this chapter, Dr. Ernie Epp, Professor Emeritus, Lakehead University, provides an interesting account of how settlers from Europe came 
to the Algonquin Park Area and began the process of living and working on the land.

Algonquin Park was created late in the nineteenth 
century as the people of Ontario moved beyond 
the exploitive actions of earlier decades into con-
cern about the environmental consequences of such 
practices. Settlement in the southern parts of the 
province, beginning in the Niagara peninsula and 
spreading along the St. Lawrence River and lower 
Great Lakes, had involved a determined, if relatively 
slow, removal of forest and development of farms 
where the trees once grew. The arrival of the United 
Empire Loyalists in the 1780s and the “Late Loyal-
ists” in the 1790s launched Euro-Canadian settle-
ment in the central parts of Upper Canada. A differ-
ent kind of land use began in the watershed of the 
Ottawa River (Figure 3.1) in the first decade of the 
nineteenth century as the Emperor Napoleon’s Con-
tinental System forced the British Government to 
obtain timber and naval stores from the New World 
rather than from northern Europe. By 1870, most 
of southern Ontario had been settled and many of 
the great pine trees of the Ottawa Valley had been 
cut. As Canadians began to worry about the state of 
their forests – and watch the American destruction 
of their forests with awe and alarm – recognition 
of other forest values began to develop. The role 
of forests in the environment began to be appreci-
ated, and the importance of forests to human health 
gave new value to those that remained. Forest con-
servation, protection of watersheds, and holidays in 

Muskoka became the context within which Oliver 
Mowat’s Liberal Government created Algonquin Na-
tional Park (as it was initially designated) in 1893.

An Early Survey

The first Europeans had appeared in the “island” of 
southern Ontario, as Samuel de Champlain described 
it in the Voyage of 16131 (Figure 3.2), long before Euro-
Canadian settlement began in earnest. Champlain pro-
vided descriptions from his journeys along the Ottawa 
River and to the country of the Wendats (or Hurons, as 
the French called them) which were striking anticipa-

1 Cf. The Works of Samuel de Champlain, ed. H.P. Biggar, trans. 
and ed. H.H. Langton and W.F. Ganong (6 vols.; Toronto: The 
Champlain Society, 1925-36), III: 115.

Figure 3.1. The area in yellow is the Ottawa River Watershed.
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tions of later activities. When he reached the Montréal 
islands in 1612, he observed “a small river,…alongside 
which are more than sixty arpents of land, which have 
been cleared and are now like meadows, where one 
might sow grain and do gardening.”2  His further obser-
vation that “formerly Indians cultivated these lands, but 
they have abandoned them on account of the frequent 
wars which they carried on here” was corroborated 
by Chief Tessoüat the following year when Champlain 
visited the Kichesipirini Algonquins at Allumette Island 
(near present-day Pembroke). He was told that they had 
abandoned that favourable land “in order to be safe … 
but that if I would make a settlement of Frenchmen at 
the St. Louis rapids as I had promised, they would leave 
their abode to come and live near us, feeling assured 
that their enemies would do them no harm whilst we 
were with them.”3  Despite the poorness of the soil on 
Allumette Island4, Champlain observed “their gardens, 

2 Ibid., trans. J. Squier, II: 176
3 Ibid., 281
4 Ibid., 280

which had in them only some pumpkins, beans, and 
peas like ours, which they are beginning to grow.”5  He 
had, however, noted one of the Aboriginal communities 
en route to Allumette Island as a “settlement of Indians 
who till[ed] the land and reap[ed] the maize.”6   The in-
troduction of an Old World exotic, peas, was even more 
surprising than another of Champlain’s observations en 
route that the region about Lac des Chats “is sandy and 
covered with pines, which have been almost all burned 
down by the Indians.”7 

Champlain’s journey two years later to the country 
of the Wendats took him beyond the Precambrian 
Shield to areas of southern Ontario which Euro-
Canadian settlement would reach two centuries 
later (Figure 3.2).  On the Ottawa River beyond Al-
lumette Island, however, he and his Wendat com-
panions travelled:

5 Ibid., 287
6 Ibid., 275
7 Ibid., 271

Figure 3.2. Champlain journeyed up the Ottawa River in 1613, apparently to Morrison’s Island.  In 1615 he went up the river again, to Hu-
ronia.  Shown are the latitudes reported for his 1613 trip, with the correct latitudes in brackets.  Words other than those entirely in capitals 
are taken from Champlain’s maps and writings; “montreal”, for Mount Royal, is on his map of 1612. Map is taken from Clyde C. Kennedy, 
The Upper Ottawa Valley, Pembroke: Renfrew County Council, 1970.
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 some thirty-five leagues past a great number 
of rapids, either by portage or by tracking, 
through an ill-favoured region full of pines, 
birches and a few oaks, very rocky, and in many 
places rather hilly. Moreover it is quite a wilder-
ness, being barren and uninhabited except for 
a few Algonquin … who dwell in that country 
and live by hunting and by the fish they catch 
in the rivers, ponds and lakes with which the 
country is well provided. It is true that God ap-
pears to have been pleased to give this fright-
ful and abandoned region some things in their 
season for the refreshment of man … for I can 
assure you that along the streams there are 
such a great quantity of blueberries, which is a 
small fruit very good to eat, and many raspber-
ries and other small fruits, and in such plenty 
that it is marvelous. These people who live 
there dry these fruits for their winter supply, 
just as we do plums in France for Lent.8 

Travelling on beyond the area that would later 
become Algonquin Park, Champlain eventually 
reached the south end of Georgian Bay, a “district 
[that] seemed to me very pleasant in contrast to 
such a bad country as that through which we had 
just come.”9  The country was “so very fine and fer-
tile that it [was] a pleasure to travel about in it.”10  
Several communities of Wendats were located in “a 
well cleared country where they plant much Indian 
corn, which comes up very well, as do also squashes 

8 Ibid., III: 37-38
9 Ibid., 47
10 Ibid., 48

and sunflowers, from the seeds of which they make 
oil wherewith they anoint their heads.”11  Cham-
plain observed later that:

    each household lives on what it can get by fish-
ing and hunting, having as much land as it needs. 
They clear it with great difficulty on account of 
not having proper tools for this purpose. A party 
of them will strip the trees of all their branches 
which they burn at the foot of the said tree to 
kill it. They clear up the ground thoroughly be-
tween the trees and then sow their corn a pace 
apart, putting in each spot about ten grains, and 
thus continuing until they have enough for three 
or four years’ provision, for fear lest they should 
have a bad year. The women have charge of the 
sowing and gathering … and of providing wood 
for the winter, all the women helping to get in 
their supply of wood … .12 

After the dispersal of the Wendats in 1649 due to 
war, more than a century and a half would pass be-
fore this area was farmed again by the settlers of 
Upper Canada (although Anishinabe would settle in 
various areas as they conquered southern Ontario in 
the eighteenth century).13 

Champlain also spoke in his Voyage of resources 
in the watershed of the St. Lawrence River, which 
would be exploited in the nineteenth century. 
There were various kinds of trees and “even of 
the useless woods one could make ashes, from 
which there could be obtained annually [a] value 
of 400,000 livres.” And “from the pines and firs 
could be obtained pitch, tar and resin to the value 
annually of 100,000 livres.” Where the “native 
tillers” grew “corn, maize, beans, peas,” there 
were also “roots the dye of which makes a colour 
similar to cochineal;  and if the said root were cul-
tivated one could obtain from it annually to the 
value of 400,000 livres.” He also saw potential 
in the growing of “hemp, which the same soil 
yields without cultivation and which in quality and 

11 Ibid., 50
12 Ibid., 155-56
13 Cf. Peter S. Schmalz, The Ojibwa of Southern Ontario (To-
ronto, Buffalo, and London: University of Toronto Press, 1991), 
chapter 2 “Conquest By the Power of the Great Serpent”.Figure 3.3. Rapids on the Ottawa River.

Mike Wilton
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texture is in no wise inferior to ours;  and there 
could be obtained from it annually to the value 
of 300,000 livres.” One should also consider “the 
profits to be derived from several kinds of mines, 
such as those of silver [and] iron which yields 45 
per cent., lead which yields 30 per cent., copper 
18 per cent., and whatever other minerals, … and 
there could be derived from the said mines annu-
ally more than 1,000,000 livres.” And “the traffic 
and trade in furs is not to be scorned, not only 
marten, beaver, fox, lynx and other skins, but also 
deer, moose and buffalo robes, which are com-
modities from which one can derive at present 
more than 400,000 livres.”14  In a submission to 
the Chamber of Commerce that concluded this 
Voyage, Champlain emphasized the marine re-
sources and then spoke of “the forests, which are 
of marvelous height, from which a number of good 
vessels might be built, which could be laden with 
the [marine resources] and other commodities … . 
From the said forests could be made ships’ masts 

14 The Works of Samuel de Champlain,  ed. Biggar, II: 342-43

of several sizes, beams, joists; planks of many va-
rieties, such as oak, elm, beech, walnut, plane, 
maple, birch, cedar, cypress, chestnut, hemlock, 
pine, fir and other woods; there could be made 
stave-wood, sawed oak for window-frames and 
wainscoting and for interior decoration … .”15   

The Settlement Era

Such Euro-Canadian exploitation of the Ottawa 
Valley would not occur until almost two centuries 
after Champlain’s writing. His prescience was ob-
vious, however, from even a casual perusal of The 
Resources of the Ottawa District, published in 1872. 
The author, H.B. Small, noted that “there is perhaps 
no section of the Dominion with such numerous and 
varied resources to aid in its development, as the 
whole valley of the Ottawa, and yet strange to say, 
it has been almost entirely passed by or its existence 
ignored, as a district which ought to attract immi-
gration and settlement.” The settlers were usually 

15 Ibid., 341

Figure 3.4.  Early logging removed most of the old pine trees.
Archives of Canada
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heading for Toronto and ignorant of “Central Cana-
da, and especially the Ottawa District which lies off 
the main line of travel.” There was another factor 
retarding settlement:  “the reluctance the holders 
of large Timber Limits or berths, have had for many 
years in allowing settlers to intrude on their land, 
their object being naturally to keep down wages as 
much as possible, and at the same time retain the 
timber in their own hands.”16 Since “settlement fol-
lows in the train of lumbering operations,” however, 
and “the lumbering resources of the Ottawa Valley, 
have assumed such gigantic proportions within the 
last few years, its other resources have attracted at-
tention … .”17 The author noted the establishment 
of Canada’s capital at Ottawa, which had occurred 
some fifteen years earlier, and the “continually in-
creasing facilities of communication by railroads 
with all parts of the country” as “opening up what 
was until recently all but … virgin forest … .”18 It 
was time to recognize “the unlimited amount and 
value of the resources of the whole Ottawa Valley,” 
including “Agricultural resources, Mineral resources, 
Lumber resources, [and] General resources … .”19 

Small stated that “the quality of the soil may be 
called on the whole, first rate;  in some parts a rich 
deep loam, in others a rich vegetable mould, with 
clay subsoil mixed with sand, and capable of pro-
ducing the finest yield of wheat, beans, oats, or 
almost any crop.”20  In fact, he asserted that “the 
complaint with some of the farmers is that their land 
is too rich – no necessity for manure” and he cited 
the testimony of a scientific farmer, originally from 
the Belfast region but now farming at Fitzroy Har-
bor: “In this section manure is regarded more as a 
nuisance than anything else.”21  Small saw the land-
scape as offering particular advantages since:

all through the valley of the Ottawa, patches 
of Pine and Hardwood are irregularly mingled, 
and it is a wise dispensation of Providence, that 
they should be so; for as the hardwood land, is 

16 Cf. H.B. Small, The Resources of the Ottawa District (Ottawa: 
Times Printing Company, 1872), 1-2
17 Ibid., 2
18 Ibid.
19 Ibid.
20 Ibid., 5
21 Ibid.

that which best repays the farmers [sic] toil, so 
is the pine grove the mainstay of the lumberer, 
and each must remain dependent on the oth-
er, while yet at an inconvenient distance from 
railways or navigable waters. Thus it is that the 
lumber shanties afford a certain and profitable 
market for all the settler’s surplus produce of 
Beef, Pork, Peas, Potatoes, Oats and Hay. Set-
tlers are generally poor, and not able to make 
roads for themselves in the Bush. But in the 
vicinity of lumbering operations, they get the 
advantage of all the roads and bridges used in 
taking off the timber, and many live for years in 
the old lumber shanties. Were it not for these 
advantages, the pioneer settlers would be shut 
up in the bush and isolated from all markets; 
whereas the lumberer provides a market almost 
at his own door for everything the settler can 
raise, and furnishes profitable employment in 
winter, for himself and family. In many cases the 
lumberer advances seeds to the settler, and as-
sists him in putting it in, by lending him cattle 
and implements.22

This suggested a symbiotic relationship between 
farming and forest operations.

The second area of resource exploitation, mining, 
was more actively pursued in the province of Que-
bec, on the north side of the Ottawa River. Small 
pointed to the deposits of iron already being mined 
near Hull, where “large veins have been ‘struck’ to 
the right and the left” of the entrance of a mine and 
noted that, “from one of these, at a single blast, 
not less than twenty tons of magnificent ore was 
thrown out.” If such mining was not yet occurring 
in Ontario, prospecting for minerals might well be 
advanced, whether deliberately or not, by the kind 
of conflagration Small noted in the next paragraph:

The disastrous fires of last year went over the 
ground in the neighborhood of the mine, doing 
great damage to forest and fields, but resulting 
in one piece of good at least, that is, disclos-
ing the fact that the ore was of greater extent 
than had been supposed. Since these fires the 

22 Ibid., 6-7
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ore has been traced a distance of about one 
mile and a half. Here the richness and quantity 
of the ore may be better estimated than in any 
other part.23 

Such fires would surely be a concern for the timber 
makers who dominated the Ottawa Valley.

The “Timber Trade and Resources” constituted the 
next part of Small’s book and provided a view rich 
in detail of how the trade was carried on. Small de-
scribed the lumberman’s landscape:  “the principal 
trees of the Canadian Forest, used in lumbering, are 
the white and red pine, the spruce, the hemlock, the 
balsam, the larch or tamarack, and the cedar”:

Where the soil is adapted for agricultural pur-
poses, hardwood abounds, and in such sections 
of the country the pine tribe are only met with 
to any extent, in belts or hills, commonly known 

23 Ibid., 15

as ‘pine ridges.’ Of all trees the pine is the most 
valuable, the white pine occasionally reaching 
200 feet in height, and making square timber 
60 feet long by 20 inches.24 

Later, Small enhanced the picture: “White pine is 
generally found on undulating ground, mixed with 
other timber, and has to be selected with consid-
erable care, –  none but lumbermen being able 
to detect sound from unsound trees. Red pine on 
the contrary grows in unmixed groves, and among 
thousands of trees there will not be found one dis-
eased trunk. [See Figure 3.5] Around you stretches 
a vast sandy plain from which thousands of smooth 
straight trees spring to a height of forty or fifty feet 
without branch or leaf, then spreading out into the 
magnificent even-green foliage, which distinguishes 
what is commonly called the Norway pine.”25  These 
forests were the ones sought by manufacturers who 

24 Ibid., 21
25 Ibid., 22-23

Figure 3.5.  A typical stand of red pine, with a few white pines intermixed, very similar to the stands of red pine described by Small in his 
early writings. 

David Euler
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acquired a “timber berth or limit” at auction for a 
“price ranging generally from one dollar to a dol-
lar and a half per square mile,” thus becoming a 
“yearly tenant of the Government at a fixed rent.” 
They paid in addition “a slight duty per cubic foot of 
square timber, taken out, and on each standard log 
of 12 feet long and 21 inches in diameter.”26 

The process of timbermaking required a great deal 
of skill and much labour, as Small pointed out:

About twenty-five per cent of the standing pine 
is available for squared timber; forty per cent 
for saw-logs; the remaining thirty-five per cent 
is undergrowth, useless, or damaged. Having 
secured the limit, a party of experienced scouts, 
generally Indians or half-breeds, are sent out to 
examine the land and seek out groves of valu-
able timber. These self-taught surveyors are very 
sharp, exploring the length and breadth of the 
unknown territory and reporting upon the value 
of its timber, the situation and capabilities of its 
streams for floating out timber, and the facilities 
for  hauling and transportation.

Having with the aid of these scouts selected a 
desirable grove, a shanty is constructed of the 
simplest description, being generally built of 
rough logs with a raised hearth in the centre 
for a fireplace, and an opening in the roof for 
a chimney. A double row of berths all round 
serves for sleeping accommodation, while from 
a wooden crane over the perpetual fire, swings 
the huge kettle, which with the accompanying 
pot serves all the purposes of cooking.

The stores of the lumbermen are usually sent up 
to their forest shanty late in the autumn, and all 
preparations are made to commence the work 
of felling as soon as the sap is down … .  In 
connection with the lumbermen there usually 
works a cheaper class of men, who cut roads 
and haul the levelled trees to the stream or to 
the main road from the forest. The number of 
logs which the lumbermen cut in a single winter 
is almost incredible, and the business of con-

26 Ibid., 21

veying them to the nearest lake or river, gives 
employment to numbers of additional men and 
oxen. By hauling the logs over cliffs, and drag-
ging them down ravines, the lumberers, before 
the thaw sets in, collect along the banks of the 
various tributaries, millions of cubic feet of tim-
ber; and when the ice-bound streams become 
free, their more arduous and dangerous labour 
commences, and great activity is displayed in 
getting ready for the start or drive usually about 
March or April. If the stream is not large enough 
for cribs, i.e., small rafts containing about twen-
ty sticks of square timber fastened between two 
round logs called floats, it is drifted down sepa-
rately, the lumbermen keeping up with it either 
along shore or in canoes, and keeping the strag-
glers well together with long poles… .27 

The symbiotic relationship between the lumbermen 
and the farmers – not to mention certain manufac-
turers – could be appreciated from Small’s descrip-
tion of the “amount of supplies consumed in the 
winter season by the gang of men required to get 
out 150,000 logs”: 825 bbls. pork, 900 bbls. flour, 
925 bush beans, 37,000 [bush.] oats, 300 tons hay, 
3,750 gals. syrup, 7,500 lbs. tea, 1,875 [lbs.] soap, 
1,000 grindstones, 6,000 lbs. tobacco, 75 boxes 
axes (one doz. each,) 60 cross-cut saws, 225 sleighs, 
3,750 lbs. rope, 1,500 boom chains, (7 feet each,) 
45 boats, 900 pairs blankets, costing, at a low esti-
mate, about $54,367.50.28  In one particular case, 
the Hon. John Hamilton and Brother at Hawkesbury 
required “750 tons of hay, 25,000 bushels of pota-
toes, 1,000 barrels of pork, 9,000 barrels of flour, 
and 2,5000 barrels of oatmeal in the woods alone.” 
The employees of this firm consumed “2,000 tons 
of agricultural produce.”29 

The output of the timber makers and lumber pro-
ducers was astonishing. According to Small, writing 
in 1872:

The trade in timber is yearly becoming more 
extensive and the following statistics will 
convey some idea of its importance. Dur-

27 Ibid., 22-23
28 Ibid., 25-26
29 Ibid., 26
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ing the last year, the Valley of the Ottawa 
furnished 100,000,000 feet of sawn deals, 
and 285,000,000 feet of sawn boards;  the 
St. Lawrence Valley furnish[ed] 225,000,000 
feet of sawn deals, and 150,000,000 feet of 
sawn boards. There were exported to Great 
Britain alone 21,500,000 cubic feet of square 
timber, and 180,000,000 feet of deals. To 
the United States were sent 1,092,000 cubic 
feet of square timber, and 125,000,000 feet 
of deals, planks and boards, a large stock be-
ing also shipped to other countries. To cut 
down and prepare the timber, 15,000 men 
are employed in the forests, and in the saw 
and planing mills where it is manufactured 
for exportation there are some 10,000 men 
employed besides.30 

Britain’s continuing demand for square timber, 
which dated from the first decade of the nine-
teenth century, was being supplemented by the 

30 Ibid., 24

planks known as deals. The United States, for its 
part, was adding significant purchases from Cana-
da to its own forest production.

The output of lumber specified by Small came from a 
large number of sawmills on the Ottawa River. Small 
surveyed the industry in a very useful way, with the 
following mills being located at Ottawa or within a 
few miles of the city (See Table 3.1). 

The Eddy works in Hull were the longest estab-
lished in the area and constituted a more diver-
sified manufacturer of wood products, as Small 
made very clear:

The mills belonging to Mr. Eddy, one of the larg-
est manufacturers, consist of one large Pail Fac-
tory built solidly of stone;  a match factory also 
of stone;  four saw mills of great extent, built 
principally of wood, and numerous other build-
ings, offices, etc., necessary to such extensive 
operations, including a sash, door, and blind 
factory, and a general store.

Figure 3.6. Winter Hauling of logs. 
Archives of Canada
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About 40 million feet of pine lumber are man-
ufactured annually by him, of which there are 
always from 8 to 10 million feet on the pil-
ing grounds. He also manufactures annually 
600,000 pails, 45,000 wash tubs, 72,000 zinc 
wash boards and 270,000 gross of matches, 
besides the productions of the sash, door and 
blind Factory. These mills give employment to 
from 1700 to 1800 persons, many of whom are 
girls employed in the manufacture of matches. 
In addition to these there are about four or five 
hundred men employed in the woods, where 
Mr. Eddy owns ‘limits’ – a tract of land of about 
500 square miles in extent.31 

31 Ibid., 28

According to Small, “The trade, which has already 
reached such large dimensions is annually increasing 
– the lumbermen are yearly advancing farther and 
farther up the Ottawa and its tributaries, in search 
of the timber which has grown for centuries to ma-
turity on their banks; and every year many of these 
men settle on the lands which they have observed 
in their wanderings to be favorable for agricultural 
purposes.” In Small’s view, in this last year before a 
recession began in 1873, “the country of the Upper 
Ottawa is becoming rapidly opened up for settle-
ment and civilization, the settler following the ad-
venturous footsteps of the lumber merchant and his 
sturdy workmen.”32  As long as the settler followed 
the lumberman, the potential conflict between set-
tlement and lumbering remained only a possibility. 
The “long depression” of 1873-97 would make the 
conflict a livelier concern for the timber makers and 
sawmill operators on the Ottawa River.33 

Encouraging Agricultural Settlement

Writing half a dozen years after Small and with 
a similar desire to encourage settlement, A. Kirk-
wood and J.J. Murphy published a “pamphlet” 
of some 280 pages in 1878 entitled The Undevel-
oped Lands of Northern and Western Ontario. The 
first chapter of Part I dealt with “The Ottawa and 

32 Ibid., 25
33 Cf.  O.D. Skelton, “General Economic History, 1867-1912,” 
Canada and Its People and their Institutions by One Hundred As-
sociates, ed. Adam Shortt and Arthur G. Doughty (23 vols.; To-
ronto: Glasgow, Brook & Company, 1914), IX: 137-91

Table 3.1. Source: H.B. Small, The Resources of the Ottawa District (Ottawa: Times Printing Company, 1872), 27 - 29

Company Date established Forest output Lumber production
(no. of logs) (board feet of lumber)

Bronsons & Weston 1853 175,000 30-40 million

A.H. Baldwin 1853 125,000 25 million

J.R. Booth 1858 26-30 million

Perley & Pattee 1857 150,000 30-40 million

Wright, Batson, & Currier 16-25 million

Law & Johnson 4 million

H. Crandall & Co. 10 million

MacLaren & Co. 16 million

Gilmour & Co. 35 million

Figure 3.7. Advertising poster for E.B.Eddy’s manufacturing and 
lumbering establishment, 1884.
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Georgian Bay Territory” and included a survey of 
the several areas to be found between the Ottawa 
River and Georgian Bay: “two hundred miles broad 
at its base, and about one hundred at its upper 
end” on the Ottawa River, which was described as 
“much less elevated and containing large tracts of 
fertile land,” compared to the north side of the Ot-
tawa River. The timber on the south side stood in 
fairly distinct forests (ranging from east to west) 
through the White Pine Country, the Red Pine 
Country, and the Hardwood Country. The authors 
were interested in the agricultural potential of each 
of these districts and surveyed them in succession 
in this first part of their book.34

The White Pine Country – “a hundred miles in length 
from north to south, with an extreme width of forty-
five miles, diminishing to twenty at the north end, 
and terminating at a point on the Ottawa a little 
above Pembroke” – was described as “generally ar-
able and of a good quality throughout, much of it 
being equal to the best land in the western penin-
sula” of Ontario. The Red Pine Country – “about 
a hundred and thirty miles in length from north to 
south, with a greatest breadth of fifty miles, taper-
ing to less than twenty at its northern extremity on 
the River Matawan” – was seen as having a soil that 
was “generally a poor sand, more or less gravelly or 
stony,” with some surfaces being “extremely rugged 
and rocky.”  However, there were “veins and tracts 
of hardwood land, in some cases containing many 
thousands of acres,” located “between the Rivers 
Bonnechère and Madawaska, and on the south side 
of the latter river, where the character of this divi-
sion becomes less definite and the veins or tracts of 
good land extend to the great hardwood region to 
the westward.” These areas could clearly be farmed, 
since the “soil of these tracts is generally a rich and 
deep loam, and the timber chiefly maple, basswood, 
and elm of an exceedingly tall and heavy growth, 
with cedar swamps, valuable for the richness of their 
soil and the superior fencing timber they afford.” The 
Hardwood Country was “so called from the preva-
lence of that description of timber, associated with 
belts of white pine” – ‘red pine being wholly absent’ 

34 A. Kirkwood and J.J. Murphy, The Undeveloped Lands of 
Northern and Western Ontario (Toronto: Hunter, Rose & Co., 
1878), 3

from this area. This area was “about seventy-five 
miles in its greatest width westward, and a hundred 
and thirty miles in extreme length, from south-east 
to north-west, and exclusive of tracts of good land 
on the Mississippi and Madawaska connected with 
it, comprises an area of upwards of seven thousand 
superficial miles, and contains the head waters of 
the rivers Madawaska, Petawawa, Amable du Fond, 
that flow into the Ottawa;  and of the Muskoka and 
Magnetawan of Lake Huron, and the whole of the 
South River of Lake Nipissing.” This third district was 
“a singularly isolated region,” with “a tract of bar-
ren country terminating in bare flat rock towards the 
shore” of Lake Huron.35 

Kirkwood and Murphy noted that “very little was 
definitely known respecting the territory behind 
the Ottawa lumbering territory” until the surveys 
recently run through the area. In the first example 
cited, “on the Muskoka Road line run by Mr. Bell, 
Provincial Surveyor, after entering the hardwood 
country at three miles west of Bark Lake on the 
Madawaska, there appears, on adding the details 
together, to be forty-five miles of good arable land, 
sixteen miles of rough land suited for pasture, and 
ten miles of worthless unarable ground.” Still an-
other traverse “in a south-east direction from Lake 
Nipissing to Lake Opeongo – a distance of sixty miles 
– for the first twenty miles … was found to be nearly 
all good arable land, the remainder to Lake Ope-
ongo rougher, but about two-thirds of it arable, and 
the timber throughout chiefly hardwood.” In addi-
tion to the agricultural potential in various areas, the 
authors noted that this “interior country contains 
many valuable water powers, and some important 
sites for towns and villages.” They asserted in a sen-
tence: “It is exceedingly well watered.”36 

If the last assertion anticipated recognition of the 
economic importance of the area, especially for the 
timber makers and sawmillers of Ottawa, more in-
dustrial possibilities were also in prospect. They were 
based in part on the fact that the “groves of white 
pine timber that are interspersed through [the area] 
are of the best description to be found in the Province, 

35 Ibid., 3-4
36 Ibid., 4-5
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amply compensating for the land it grows on being 
in parts unarable.” A railway was clearly required to 
open this isolated area. As the authors stated: “It 
is the opinion of men of the greatest experience in 
the trade in sawn lumber, now engaged in it on the 
Ottawa, that the construction of a railroad through 
the interior would lead to the profitable working of 
saw mills on the numerous water-falls on the up-
per courses of the streams, giving a greater value 
to the timber that connot now be brought out for 
profit; whilst the transmission of the sawn lumber 
to Lake Huron for transhipment to the western mar-
kets would add considerably to the way trade of the 
road.” Their main concern, however, was the agri-
cultural settlement of this part of Ontario. They were 
convinced that “there need be no real antagonism 
between due care of the purely pine forests and the 
advance of colonization into those portions of the 
country which are adapted for settlement.”37 

This optimistic view was probably not shared by for-
est operators reading their description of how land 
should be cleared for farming. The authors were 
sanguine: “The chopping and clearing of land is 
hard and at times dirty work; but it is also pleas-
ant, and is attended by an interest, and a satisfac-
tion, of which people never seem to tire. The axe 
is a pleasant tool to use, and conquering the for-
est is, as it were, conquering an enemy worthy of a 
man’s energies.” They went on to observe:  “A good 
burn is half the battle in clearing land. It is a thing 
to be waited and watched for, and the settler must 
be ready to take advantage of the lucky moment, 
which may probably not come till the end of June, 
or beginning of July … .” They devoted more than 
two pages to the task of felling the trees, preparing 
the logs and underbrush, and carrying out the burn 
properly. We have space for only a few highlights:

… generally speaking, chopping is a winter 
job … .  As there is usually more or less snow 
on the ground during the winter months it is 
very important to have the land intended to 
be cleared, nicely underbrushed the previous 
fall. Twigs, saplings, and smaller trees, those 
not more than six inches through, should be 

37 Ibid.

cut close to the ground, in order to facilitate 
dragging in the first crop … .  In the primi-
tive woods most of the trees stand perpen-
dicularly and therefore they may be felled in 
any direction that is desired. Much labour 
is avoided by making a careful examination 
of the ground and timber before beginning, 
and especially ascertaining the direction of 
the prevailing winds in spring and summer 
… . In commencing a piece of chopping, the 
largest and most unmanageable tree should 
be felled first, and if the prevailing wind be 
from the north-west, the tree should if pos-
sible be made to fall toward the south-east. 
Then by carefully cutting the rest of the trees 
within reach of this largest tree, they all fall 
with their tops on the first tree felled – their 
trunks forming various angles with it. As each 
tree is felled, the branches should be all cut 
off so as to form a compact mass. Where the 
timber is thick, these heaps will often be close 
enough to walk on through a great extent of 
the fallow. When the time for burning arrives 
the fire will run with the wind lengthwise of 
the heaps, consuming all before it and often 
leaving a clear lane;  brush, tops, and even the 
smaller logs being burnt out of the way … .

When the tree is felled, it requires to be cut into 
suitable lengths for the log heap, in which it is 
to be burnt out of the way. No particular rule 
can be given as to the length of the logs; it de-
pends very much on the size of the tree. As far 
as possible, the logs ought to be such as a yoke 
of oxen can draw; or, in the case of the very 
large ones, twist round to form the beginning 
of a heap … .

We now come to the most important of all 
the operations connected with clearing land. 
If the logging and burning are badly done, 
or not finished at the proper season, much 
difficulty and annoyance will be experienced. 
The best time to commence is as early in the 
summer as possible, – that is to say, as soon 
as the land is dry and warm enough for the 
fire ‘to run,’ as it is called. In a good burn 
the sparks fly readily, and ignite all the half-
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decayed timber, while the fire literally ‘runs’ 
along the ground, consuming the chips, 
leaves, and rubbish, and leaving a clean sur-
face behind it.

It is supposed that the chopping has been well 
and thoroughly done, the trees having been 
thrown as much as possible into long rows, and 
the heads forming almost continuous lines of 
brush heaps, from which the logs extend in all 
directions. We have already insisted on the ne-
cessity of throwing the tree-tops in the course of 
the prevailing summer winds. The wisdom of this 
precaution will now be seen. A fine warm day, 
succeeding a month or two of dry weather, with 
a good stiff breeze blowing, should be chosen 
to burn off the brush. Care should be taken to 
select a day when the wind blows in the same 
direction in which the rows are laid. At the lee-
ward side of the fallow set fire to some old rot-
ten maple stump. This will catch in a moment, 
and burn like tinder. With an iron shovel you can 
carry great pieces of the blazing touchwood from 
heap to heap, and soon have your fires well go-
ing. Always begin at the stump end of the piles 
of brush, as it is assumed that they have been 
carefully made by falling the tops from the quar-
ter whence the wind comes. Light, as rapidly as 
possible, every brush heap or row of tree-tops. 
If they catch readily and burn well, you can miss 
a wide portion on your return across the fallow 
with the blazing brands … .  When all is going 
on well, and the fire is running freely along the 
ground, you may go to the windward side and 
fire the whole line of brush. The whole clearing 
should be one blazing mass by 11 o’clock in the 
morning;  and before the dews of night fall there 
will be a clear sweep made of all the brush, the 
tree-tops, and many of the smaller logs, long 
lanes of smoking ashes attesting the thorough-
ness of the work. Next morning, as you survey 
the smouldering ruins, you will wonder at the 
extent of the destruction effected … .38

All that then remained in the settler’s clearing of land 
was gathering up the ashes to make potash and pil-

38 Ibid., 35-37

ing up the larger logs for a further burn: “It is with 
no little satisfaction that the settler beholds the flame 
and smoke wreathing and curling upwards from a 
hundred log heaps.”39 

This chapter devoted to “Settling in the Bush” rec-
ognized that an Act had been passed early in 1878 
by the Ontario Legislature “respecting the Preser-
vation of our Forests from destruction by fire.” It 
was more than a little ironic that the authors were 
obliged to say:

On account of the great damage which is con-
tinually being caused by carelessness and neg-
ligence in setting out fires in valuable timber 
districts, the Legislature has found it necessary 
to take some steps toward endeavouring to pre-
vent it. The 5th section of the Act particularly re-
fers to settlers, and provides that persons mak-
ing or starting fires for the purpose of clearing 
land, between the 1st April and 1st November, 
shall exercise and observe every reasonable pre-
caution in doing so, and also in managing and 
caring for the fire after it has been made, so as 
to prevent it from spreading and burning up the 
surrounding timber.40

The authors also quoted from a recent report by the 
Premier of Québec, the Honourable Henri Gustave 
Joly de Lotbinière, a noted writer on the forests, 
who recommended that settlers burn the “shrubs, 
branches, leaves, and tops at once, as they cut 
them down”:

… Light a good bright fire to start with, after 
having made a safe place for it, and then be-
gin cutting away, and as you cut, throw upon 
the fire at once;  children will help immensely 
with the light stuff, and willingly, too. The fire 
once well started, everything will burn up, the 
green wood with the sap running out, and the 
green leaves, too, not only those of fir trees, 
but of every hard wood tree. As you throw in 
the branches the whole of the green leaves 
upon them catch fire simultaneously with a 

39 Ibid., 38
40 Ibid.
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sudden flash and burn up with a crackling 
sound as if they had been steeped in grease. 
(Emphasis in original)

Joly asserted that he had often done this, “fre-
quently in wet weather,” and thus got rid “imme-
diately of all the light inflammable material, from 
which the greatest danger of bush-fires is to be ap-
prehended.” Kirkwood and Murphy concluded the 
chapter with what was in a sense Joly’s comment 
upon what they had recommended in the earlier 
part of the chapter:

As the work is now done, even in a small clear-
ing, no settler can keep all his fires under abso-
lute control; he is obliged to wait for dry weath-
er, and then he has got twenty, thirty, and more 
fires going on at once. A sudden gust of wind, 
which is often produced by the intensity of the 
fire itself in the stillest weather, and off the fire 
goes, reaches the woods close by, and meets 
there with such encouragement as to get very 
soon beyond human control.41 

Conserving the Forests

Conflict between the needs of the forest industries 
and the practices of settlers became the heart of 
forest conservation activity in the 1880s. As early 
as 1872, a lumberman named James Little was ex-
pressing concern about The Timber Supply Question 
of the Dominion of Canada and the United States of 
America. Little had begun producing lumber in the 
Grand River valley of southern Ontario in the 1850s, 
moved on to the Georgian Bay forests in the 1860s, 
and was cutting limits in the St. Maurice district of 
Québec by the 1870s.42  This experience led him to 
assert that “we will not, at the rate of consump-
tion going on, have a foot left this side of the Rocky  
Mountains of the commercial woods which now 
yield us [large revenues], and supply our home con-
sumption, for the short period of a dozen of years, 
at the outside [but] hardly a thought has been given 
to the subject by those whose business it is to see 

41 Quoted in ibid., 38-39
42 Cf. E. Peter Gillis and Thomas R. Roach, Lost Initiatives: 
Canada’s Forest Industries, Forest Policy and Forest Conservation 
(Westport, CT: Greenwood Press, 1986), 34.

that this source of wealth to the country is carefully 
protected from spoilation and waste.”43  He was 
caustic about lawyers running the Crown Timber 
offices, “totally ignorant of the duties thay are ap-
pointed to administer, … doing all in their power to 
hasten the stripping of the country of its valuable 
timber resources, which never can be reproduced, 
so far as the white pine is concerned … .”44 

After surveying the Americans, whom Little saw fol-
lowing “a yet more wasteful, reckless and unprofit-
able manner, if we may except our own New Bruns-
wick operators, who appear determined not to be 
outdone in their efforts at national suicide,” he 
surveyed the Canadian resources still remaining.45  
Of the Muskoka country, he observed that it “is un-
dergoing the same rapid process of denudation inci-
dent to all new timber settlements. The hardwood is 
being burnt up to make way for the plough, and the 
pine is fast disappearing under the stroke of the axe 
for the insatiable saw mill.”46  Next came: “the Valley 
of the Ottawa, which is the only pine timber region 
we have, worth giving a moment’s consideration to, 
in discussing the question of supply, and yet from 
the information I have obtained on the subject, from 
those whose lives have been mostly spent in the ter-
ritory, I have every reason to conclude that, at the 
rate of consumption going on, a single decade will 
be sufficient time to totally exhaust its resources.”47 

What should be done to conserve the forests? 
Little pointed to the square timber trade itself as 
the problem:

… One thing, however, Ontario at once and 
Quebec in two years can do, and that is put a 
stop to the getting out of square timber in the 
woods, which not only occasions the loss of one 
quarter of the most valuable part of the tree, 
but the greater destruction arising from cutting 
down trees to make into timber, but which from 
some imperfection is found to be unsuited for 

43 James Little, The Timber Supply Question of the Dominion 
of Canada and the United States of America (2nd ed.; Montreal: 
Lovell Printing and Publishing Company, 1976), 4
44 Ibid.
45 Ibid., 5
46 Ibid., 21
47 Ibid., 22
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the purpose and is consequently left to rot in 
the woods although much of it would be found 
valuable for saw logs. But there is yet a far 
greater destruction of the forest by fire, which 
follows the getting out of square timber.

The square timberman goes into the woods, 
ransacks them, selecting here and there the 
best timber, as it brings the best profit, and the 
scoreblocks and hewings he leaves after him a 
few warm or dry days turn into kindling wood, 
which a spark will set ablaze, and this, run-
ning along the whole length of the tree, com-
municates with other waste from other trees 
and those around which are rejected, until the 
whole forest is swept by the devouring ele-
ment, and in this way more timber is destroyed 
than is marketed … .48

The convening of an American Forestry Congress 
in April 1882 in Cincinnati gave James Little 
and his son, William, an opportunity to advance 
these ideas. James Little and D.W. Beadle, who 
represented the Ontario Fruit Growers Associa-
tion at the Congress, joined a committee consid-
ering its future and persuaded the organizers to 
continue the Congress in Montréal in August in 
order “to take advantage of the upcoming con-
current meetings of the American Association for 
the Advancement of Science and the Society for 
the Promotion of Agricultural Science.”49

At this meeting, the leading Ottawa lumber-
men, who were organized as the Quebec Lim-
itholders’ Association, sought to deal with “the 
problem of settlers encroaching on forest land 
and causing forest fires.”50  A committee struck 
to deal with these concerns presented a report 
that would exert great influence over the years. 
This committee recommended – and the Con-
gress unanimously agreed – that: “reserves of 
forestland unfit for agriculture be established, 
that brush burning be prohibited in certain 
months of the year when the danger of wildfire 
was high, and that some kind of police force be 

48 Ibid., 25
49 Cf. Gillis and Roach,  Lost Initiatives, 36.
50 Ibid., 38

created to enforce regulations and to organize 
fire suppression activities when necessary. The 
cost of the policing force was to be borne by a 
tax on the industry.”51

As Gillis and Roach pointed out, Ontario did not act 
on this last recommendation until 1885, when Au-
brey White (who had been asked to consider the rec-
ommendations) recommended the hiring of rangers 
to “organize fire-fighting efforts and to educate the 
public to the risks of being careless with fire while 
in the forests.”52  The Ontario government sought 
nominees for these positions from the companies, 
and the cost was divided between the government 
and the industry. Thirty-seven rangers were already 
at work in the Ontario forests during the summer 
of 1885 and this program would be continued and 
enlarged in the following decades.53

Developing Tourism

While the concerns of the forest companies re-
ceived some attention from the Ontario government 
through the 1880s, a new use of the forests was 
becoming important in southern Ontario. A histo-
rian of tourism has described how Niagara Falls, the 
St. Lawrence River, the upper Great Lakes, and the 
country north of Toronto aroused interest through 
the nineteenth century.54  During the last third of 
the century, she observes, “no part of Ontario was 
more thoroughly and widely affected  by the growth 
of wilderness tourism and the therapeutic holiday 
… than the region of Muskoka and its adjacent 
territories.”55  This “true primeval wilderness” had 
been enjoyed as early as 1860 by two university 
students from Toronto, John Campbell and James 
Watson Bain.56  Others organized a Muskoka Club 
by 1865 and soon built a lodge on Yoho Island in 
Lake Joseph.57  Initially forced to travel north on sail-
boats or canoes assisted by Anishinabe guides, To-

51 Ibid., 40
52 Ibid., 43
53 Ibid.
54 See Patricia Jasen, Wild Things: Nature, Culture and Tourism 
in Ontario 1790 – 1914 (Toronto, Buffalo and London: University 
of Toronto Press, 1993), chapters 2-5.
55 Ibid., 116
56 Ibid., 116 and 117
57 Ibid., 117-18
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rontonians were pleased when the Northern Railway 
reached Gravenhurst in 1875. After the Grand Trunk 
Railway took over the Northern Railway and began 
to recognize the tourist potential of the region, it 
“termed the whole region of Muskoka, Georgian 
Bay, and beyond The Highlands of Ontario … a par-
adise of lakes, rocks, hills, and woodland, a perfect 
place to hunt, and fish, renew one’s health, and step 
back in time to a simpler way of life.”58

One of the people who recognized these possibili-
ties was Provincial Land Surveyor James Dickson, 
who published Camping in the Muskoka Region in 
1886. Dickson’s first words asserted the attraction of 
Ontario’s wilderness: “In these days of steamboats, 
railroads, tourists and newspaper correspondents, 
one would think that there ought to be few spots 
now in this Ontario of ours a terra incognita; few 
spots which either the pen of the traveller has not 
described or the pencil of the artist illustrated and 
brought vividly before the mind’s eye of those who 
have not had the opportunity of seeing for them-
selves. Still there are many grand scenes of lake 
and river, of mountain and valley, of wimpling burn 
and brawling brook, of lovely forest glade and fern-
fringed dell, that have neither been described nor 
illustrated … .”59  Contrasting Ontario to the whole 
West, especially what had once been the  realm of 
the bison, Dickson asserted:

… here the lakes and rivers abound with the 
beaver, mink, and otter – the woods with the 
marten, fisher, and fox, the gigantic and noble 
moose and graceful red deer, the gray wolf, 
black bear and lynx. Come with me and we will 
spend a summer holiday in this sylvan retreat, 
where, though we can reach it in a few hours’ 
travel, we will be completely cut off from the 
busy haunts of men.60

Dickson conceded that the “lakes of the Lower 
Muskoka – Muskoka Lake, Lakes Joseph and Ros-
seau – have been explored in every nook and cor-
ner …” but declared that “it is the purpose of the 

58 Ibid., 120-21
59 James Dickson, Camping in the Muskoka Region (Toronto: 
C.B. Robinson, 1886), chapter 1
60 Ibid., 16

present writer to visit the hitherto unknown wilds of 
the Upper Muskoka, and endeavour to lay before 
his readers some of the beauties of lake and river, of 
mountain and valley, which, though almost at our 
doors, are still so far away and so little known.”61  
The Table of Contents, with “Lake of Bays” as the 
third chapter, “Canoe Lake and Naturalist Notes” as 
its eleventh, and “The Source of the Madawaska – In 
a Gale” as the sixteenth and next to last, indicated 
that Dickson proposed to traverse the Hardwood, 
Red Pine, and White Pine Countries scanned by Kirk-
wood and Murphy while suggesting a very differ-
ent “use” of these territories than they had in mind 
only eight years earlier. Such chapter titles as V “First 
Night in Camp,” VI “A Canoe Voyage,” VIII “Na-
ture – Animate and Inanimate,” X “Hunting – Suc-
cessful and Unsuccessful,” XIII “Incidents by Flood 
and Field,” and XV “More Explorations and a Good 
Shot” revealed more of the delights a Muskoka holi-
day offered.

“A Canoe Voyage” included the statement: “As we 
are now about entering a section of country which is 
the undisturbed home of the deer and moose, of the 
beaver and muskrat, the man of the party who is the 
best shot and has the quickest eye is selected for the 
bowman of the foremost canoe. The loaded rifle, or 
double barrel, one barrel loaded with ball, the other 
with No.3 shot, is laid carefully, the butt between 
his knees and muzzle projecting upwards over the 
bow of the canoe, ready to be snatched up and fired 
at any moment. The occupants of the first canoe 
are instructed to keep at least a quarter of a mile in 
advance of the rest of the party.”62  In “Caught in a 
Thunderstorm,” the campers passed “the clearing 
of another pioneer … eight miles distant from the 
nearest neighbour” and “with a last look at the little 
dwellings standing on that wild shore, … bid adieu 
to civilization.”63  At “another favourite camping-
ground for the deer hunter”:

We pass to the right of another spruce-clad is-
land, with its surrounding bed of water-lilies, and 
steer along the north shore, covered with stately 
red pine, with dense undergrowth of balsam and 

61 Ibid., 17
62 Ibid., 47
63 Ibid., 55
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hazel. We glide swiftly and smoothly over the 
seething waters. No danger now, as we are run-
ning straight before the wind, and have only to 
keep the canoe steady and straight on her course. 
In a few minutes we are at the mouth of the river. 
An ugly swell is rolling, as the current meets the 
wind-tossed waters of the lake. With a few more 
strokes of the paddle we are in the smooth water 
beyond. We run into the west shore, and the man 
in the bow takes hold of a small, projecting alder 
and draws it underneath him. We rise gently up 
from our recumbent positions, and seat ourselves 
on the thwarts to ease our cramped limbs. The 
little craft is now perfectly still, held in her place 
by the limb our bowman is sitting upon. Pipes are 
filled, and we take a smoke.64 

The chapter, “Hunting – Successful and Unsuccess-
ful,” included successful angling, too:

In a very few minutes everything is on shore, and 
each man at his allotted task in getting up the 
tent and putting everything in order for the night. 
Along a perpendicular cliff on the opposite shore 
is a deep eddy dotted over with lumps of white 
froth. There ought to be trout there, close in to 
the foot of the fall. In a few minutes a hook and 
line are rigged, and launching a canoe we paddle 
across to the foot of the eddy, then floating up, 
step out on a half-submerged stone. By the time 
the work on the tents is finished, and the pork for 
supper is frying, a half-dozen speckled beauties 
are flopping about in the bottom of the canoe, 
and we again embark and re-cross to camp. The 
ducklings have been plucked, cleaned, and quar-
tered. Our fish are soon cleaned and all deposited 
in the boiling grease, after the pork has been tak-
en out. Before putting in the trout they are rolled 
in flour, and while cooking a little salt and pepper 
are added. This may not be the orthodox method 
of cooking young duck and fresh trout, but before 
you condemn it, gentle reader, just try one of the 
fish or a leg of duck;  if you will then say you ever 
tasted anything more delicious, or made a heartier 
meal, we will admit the cooking a failure … .65

64 Ibid., 56
65 Ibid., 89

The chapter “About Trappers and Beavers” offered 
interesting insights into Aboriginal and Euro-Cana-
dian practices around beaver ponds:

The area of the ponds which have thus been 
formed vary in size from an acre or so in extent 
to several hundred acres, and the timber, being 
constantly under water, dies in a few years, falls 
down, and in course of time is completely de-
cayed. What was once a thick swamp is now an 
open lake, with here and there the white naked 
trunk of an extra large tamarack or cedar stand-
ing. But hunters arrive on the scene. If they are 
Indians, and there is no danger of the white man 
coming in to dispute the hunting-ground, only 
a few of the beavers will be taken each year. 
The  dam is left intact, so as not to frighten the 
rest of the family or families:  since they breed 
rapidly, a large increase may be depended upon 
each succeeding year.

If the trappers are white men a very different 
course is pursued, and the animals, if possi-
ble, are completely cleaned out. A large gap 
is cut in the dam so that the game may be the 
more easily captured; or, if this has not been 
done, the embankment will, in the course of 
a few years, get out of repair, causing leaks, 
when the pond will gradually become dry. A 
few years more it will be found completely 
covered with a luxuriant growth of tall grass, 
and become what is called a ‘beaver mead-
ow.’ The grass is known as blue joint, and is 
cut in large quantities in the autumn months, 
by the lumbermen who put it up in stacks 
for horse and ox feed in the shanties dur-
ing the winter. If properly cured in season, 
and lightly sprinkled with salt when being 
stacked, it is considered little inferior to the 
best timothy hay.66 

“Incidents by Flood and Field” occurred across the 
divide and into the watershed of the Ottawa River:

… We now enter another small pond, or ex-
pansion of the creek, a couple of chains wide 

66 Ibid., 109-10
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by twice as many in length. At its foot is an 
old and dilapidated beaver-dam, and a low 
murmuring of water below announces the 
presence of another rapid. To the left is seen 
the end of the portage; and one canoe, sud-
denly fired with the ambition to reach the 
landing first, dashes off ahead of the oth-
ers, but scarcely has it got fairly underway 
when it strikes against the sharp top of a 
sunken stone; a big hole cut clean through 
the bark is the consequence, and the water 
rushes in. Ere they can make the landing and 
disembark, the bottoms of the packs are sub-
merged. As they are being lifted out a tiny 
stream of water pours from  each, and half 
the contents are thoroughly soaked. This is 
the first serious damage any of our little fleet 
has sustained. The canoe is turned up for ex-
amination. There it is, a large, ragged hole, 
with the torn bark doubled in against the 
ribs. It is carefully smoothed out again, and 
the torn edges brought together. A piece of 
strong gray cotton, perhaps twice as large as 
the rent, is got ready, and the gum melted to 
its thinnest capacity. The cotton is put in, and 
thoroughly saturated with, the melted gum, 
when it is taken and smoothly spread over 
the hole, the greatest care being observed 
that the edges are well smoothed down. In a 
few minutes it is dry and cold, and the canoe 
is as sound as ever.

Half-way across the portage we find the stump 
of a large pine that has been cut with an axe. 
The body of the tree has been taken away, but 
in the place where it lay a number of slabs and 
a large quantity of chips bear unmistakable 
evidence that it has been made into a stick of 
square timber. We are again in the track of the 
lumberman. The last we saw was on the por-
tage between Lake of Bays and Hunter’s Bridge. 
This is of itself sufficient evidence that we are on 
other than Muskoka waters, and the creek we 
are threading must be either a tributary of the 
Madawaska or Petawawa Rivers.67 

67 Ibid., 121-22

Protecting Watershed Animals

A year before Dickson published his evocation of a 
Muskoka holiday, Alexander Kirkwood wrote the 
Commissioner of Crown Lands, the Honourable Tim-
othy B. Pardee, in 1885 to suggest that part of the 
territory traversed by Dickson’s campers be set aside 
as a “National Forest and Park to be called Algonkin 
Forest and Park.” Kirkwood decided to popularize his 
suggestion in 1886 by publishing an expanded letter 
“to show the necessity for such an institution, and to 
describe its locality at greater length.” He noted that 
the English (or European) forest was defined (in part) 
as “ … woody grounds … privileged for wild beasts 
and fowls of forest, chase, and warren, to rest and 
abide there in the safe protection of the king for his 
delight and pleasure;  …” but asserted immediately 
that “it is not proposed to convert the forest into a 
hunting ground or that there be any hunting, shoot-
ing, deer-stalking or trapping therein for pleasure or 
pastime;  but fishing in the waters may be allowed.” 
Instead:  “It is proposed to set aside a forest reserve 
principally for the preservation and maintenance of 
the natural forest, protecting the head waters and 
tributaries of the Muskoka, Petawawa, Bonnechère, 
and Madawaska Rivers, wherein it shall be unlawful 
for any person to enter and cut timber for any private 
use, or disturb or destroy the fur-bearing animals.” 
Kirkwood feared that “the moose, cariboo [sic], red 
deer, beaver and other indigenous animals” might 
be driven to extinction and asserted:  “This forest 
and its foresters will be the means of protecting 
them in their habitat, and of taming and domesticat-
ing them, to some extent, for use and profit.” At the 
same time, he suggested, “The timber need not be 
permitted to rot down, instead of being utilized in 
the arts; but the mature trees can be cut in due sea-
son to allow the next in size a chance for growth.” 
Such intensive forest management would surely be 
the result if “maintenance [of the park became] a 
matter of national concern.”68 

The fact that the headwaters of the Muskoka, 
Petawawa, Bonnechère, and Madawaska Rivers 

68 Alexander Kirkwood, Algonkin Forest and Park, Ontario: Let-
ter to the Honourable T.B. Pardee, M.P.P., Commissioner of Crown 
Lands for Ontario (Toronto: Warwick & Sons, 1886), 3-4
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were located close together –”Island Lake at the 
head waters of the Muskoka, and Otter Slide Lake at 
the head of the Petawawa are not half a mile apart,” 
- made the proposed protection all the easier. The 
need was clear:  “As a consequence of the wan-
ton destruction of the forest,  without reproduction, 
in the older settlements of Ontario, many streams 
once navigable for long reaches, with numerous 
water powers, are now entirely worthless for these 
purposes, and the little stream that formerly came 
singing and dancing down from the great wood on 
the hill is now seen only for a few weeks in the early 
spring, after which there is nothing left but its dry, 
pebbly bed.” The conclusion was obvious:  “It is of 
great importance, therefore, to the manufacturer to 
preserve the four rivers referred to, if possible, in un-
diminished volume.” And there were aesthetic and 
preservationist gains to be achieved as well:

Around the lakes and streams of this rolling 
plateau and Height of Land, there are numer-
ous beaver meadows, and tracts of marsh and 
swamp closely grown over by tamarac and 
spruce, or carpeted by marsh plants, and occa-
sionally opening into prairies with long, coarse, 
wiry grass and bushes.

There is much picturesque scenery in these re-
gions, and fish and game abound in and around 
their waters. Brook or speckled trout are found 
in great abundance, while moose, red deer, bea-
ver, and other animals are numerous in these 
unfrequented parts.

With a view to preserve the forests and fauna 
of this locality, and its lakes and streams, it is 
proposed that [nine named] Townships … be 
reserved by the Government and proclaimed a 
National Forest and Park.

Those who lament the destruction of our forests 
and fauna will be glad to see the Province in 
full fruition of a scheme for their preservation in 
this part of the public domain, keeping in view, 
at the same time, its importance as a means of 
maintaining the waters of the rivers having their 

sources within its boundaries.69 

Kirkwood made four points in support of his pro-
posal. The first involved rainfall as he asserted that 
“all high lands and mountains should be  preserved 
in perpetual forest, as trees prevent evaporation by 
retaining the moisture which percolates the ground 
and gives rise to numerous springs and rills.”70  As 
he noted, “the soil when covered by dense forest is 
porous, acts as a reservoir, and its gradual drainage 
equalizes the delivery of rivers and feeds them in 
the dry season.”71  Secondly, principles of “Practi-
cal Management” should be laid down by statute 
so that, while “the main source of revenue [would 
be] its timber,” still “seekers for health and pleasure 
in the summer season … be allowed to lease loca-
tions for cottages or tents on the shores of the Great 
Opeongo Lake, and a site on that lake for a hotel 
and farm … be offered to public competition at an 
annual rental.”72  Thirdly, “in adopting the word 
[Algonkin], we perpetuate the name of one of the 
greatest Indian nations that has inhabited the North 
American continent.”73  And, finally, Kirkwood saw 
“a gloomy grandeur in the natural forest” and as-
serted that it was “in wandering through such 
scenes that the mind drinks deep but quiet draughts 
of inspiration and becomes intensely sensible of the 
beauty and majesty of nature.”74 

Creating the Park

These suggestions in 1885-86 appeared to have no 
effect until 1892, when the Mowat government 
suddenly appointed a Royal Commission on Forest 
Reservation and National Park. The Commissioners, 
Aubrey White, Archibald Blue, Alexander Kirkwood, 
and James Dickson, were all public servants. They 
were commissioned to report on “the fitness of 
certain territory … , including the head waters of 
the rivers Amable du Fond, Petawawa, Bonnechère, 
Madawaska and Muskoka, and their tributaries, 
having their source in the plateau or height of land 
region lying between the Mattawa and Georgian 

69 Ibid., 4-5
70 Ibid., 6
71 Ibid.
72 Ibid., 7
73 Ibid., 8
74 Ibid.
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Bay … for the purpose of a Forest Reservation and 
National Park;  the approximate cost of establishing 
and maintaining, and the ends to  be attained by the 
creation of such a park, and the system adopted in 
the United States, or elsewhere, for the government 
and management of the same.”75  With Kirkwood 
as Chair, the Commission met twice and then pre-
sented a report which recognized the “Importance 
of Forest Protection” and recommended that eigh-
teen townships be protected as a Forest Reservation 
and National Park.

After appreciating “The Timber of the Park” and 
noting the area as “A Region of Rock, Forest and 
Water” as well as “A Natural Game Preserve,” the 
Report surveyed the “Water Systems of the Park”:  
“The Muskoka Basin,” “The Madawaska Basin,” 
“The Petawawa Basin,” and “The Amable du Fond 
Basin,” as well as the “Headwaters of South River.” 
Clearly, “The Tract [was] a Suitable One”: “It com-
prises within its limits a large part of the watershed 
which divides the streams flowing into the Ottawa 
river from those which empty into Georgian Bay, 
and the preservation of the forest upon this elevat-
ed tract of land is essential to the maintenance of 
these important streams in full flow. The interests 
of the lumberman who annually floats large quanti-
ties of timber to market down their waters, of the 
manufacturer for whose mill-wheels they supply the 
motive power, and of the farmer to whom a con-
tinuous supply of water in spring, well and stream, 
is an absolute necessity, all require that provision be 
made to keep the hills and high lands of this plateau 
covered with a heavy forest growth.”76 

Presumably exercise of the “Rights of Timber Licens-
ees,” which were not to be denied, would not threat-
en the forest, but it was necessary to act promptly 
in order to “prevent irreparable damage … by forest 
fires, or the extension of settlement [which might] 
root within the soil a host of vested interests trou-
blesome to deal with and costly to extinguish.”77 

The Commission saw six important “Ends to be At-

75 Report of the Royal [Ontario] Commission on Forest Reserva-
tion and National Parks (Toronto: Queen’s Printer, 1893), 6
76 Ibid., 20
77 Ibid., 22

tained by the Reservation.” These included “Main-
tenance of Water Supply” by “preservation of the 
streams, lakes and water-courses in the Park”;  
“Preservation of a Primeval Forest” through “main-
tenance of the Park in a state of nature as far as 
possible, having regard to existing interests;  and the 
preservation of native forests therein and of their in-
digenous woods as nearly as practicable”;  “Protec-
tion of Birds and Animals” in order “to encourage 
their growth and increase”;  “A Field for Experi-
ments in Forestry,” especially “experiments in and 
practice of systematic forestry upon a limited scale”; 
“A Place of Health Resort” which might “serve as 
a sanitarium or place of health resort,” since “pine 
forests are of specific value in the cure of lung dis-
ease”;  and the “Beneficial Effects of Climate” in 
order to “secure the benefits which the retention 
of a large block of forest would confer upon the 
climate and watercourses of the surrounding por-
tions of the Province.”78  Keenly aware of the es-
tablishment in New York of the Adirondack Forest, 
the Commissioners also looked for guidance to the 
Yellowstone Forest Reservation in the United States 
and Banff National Park in Canada. However, the 
Yellowstone practice stated by the U.S. forester, E. B. 
Fernow, would not be followed in Algonquin Park:  
“In this Park no timber is cut, no forestry practised, 
no hunting allowed.”79 

The Report of the Royal Commission was handed in 
towards the end of January 1893, and “An Act to 
establish the Algonquin National Park of Ontario” 
was passed by the Legislative Assembly of Ontario 
later that same year. Section 3 declared that the 
eighteen townships named in the preceding section 
– the ones designated by the Royal Commission –  
were “reserved and set apart as a public park and 
forest reservation, fish and game preserve,  health 
resort and pleasure ground for the benefit, advan-
tage and enjoyment of the people of the Province 
…”80  The Lieutenant-Governor in Council, i.e., the 
Cabinet, was authorized to make regulations for 
activities as varied as the “care, preservation, man-
agement and improvement of the park, and of the 

78 Ibid., 23-29
79 Quoted in ibid., 39
80 An Act to establish the Algonquin National Park of Ontario, 
56 Victoria, chapter 8, section 3
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watercourses, lakes, trees and shrubbery, …,” “the 
issuing of licenses to cut timber within the limits of 
the park in respect of timber berths heretofore sold, 
and for the improvement of the park …,” and for 
“the working of mines and the developing of min-
ing interests within the limits of the park, and the 
issuing of licenses or permits of occupation for the 
said purpose … .”81 Created as it was in Ontario’s 
settlement era, Algonquin National Park was clearly 
different from the Yellowstone Forest Reservation in 
the activities allowed within its borders. These ini-
tial decisions would impact the Park throughout its 
first century and challenge concerned citizens into 
its second century. 

81 Ibid., section 4
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Chapter 4. 

Visitor and Tourism Management in 
Algonquin Provincial Park: 
The Past, Present and Future

Paul F. J. Eagles and Grace A. A. Bandoh* 

Park Management

Park management is typically composed of many dis-
crete subject areas that mirror the associated scien-
tific disciplines. Eagles and McCool (2002) maintain 
that there are three major areas of park manage-
ment: Resource Management, Visitor Management 
and General Management (Figure 4.1).

Resource Management deals with all the natural and 
cultural resources found in protected areas. Specific 
areas include: forests, wildlife, fisheries, soils, geol-
ogy, paleontology, historic features, prehistoric fea-
tures, and non-substantive culture. Visitor manage-
ment involves all the aspects of the recreational users 
of the resource. General Management involves the 
legal, financial, and political issues that underpin the 
other two major areas (Eagles and McCool, 2002).

This book chapter deals with visitor and tourism 
management, first in theory and later in practice in 
one park, Algonquin Provincial Park. Other chapters 
in this book look at other aspects of management. 
This paper first provides history and theory that 
relates to the creation and the recreational use of 

Algonquin Park. This theory is then applied to the 
current Algonquin Park Management plan in an at-
tempt to provide constructive comment for future 
planning and most specifically for future editions of 
that plan.

This chapter moves from theory to practice. The 
chapter is in six sections. The first section gives the 
history of the park concept as it relates to the cre-
ation and management of Algonquin Provincial Park. 
The second section talks to the history of public use 
of Algonquin Park. The third section discusses the 
legal and political background to management plan-
ning. The fourth section provides a detailed analysis 
of the visitor and tourism policies in the current park 
management plan. Section five discusses the Park 
operating plan. Section six is a summary.

Section 1 
History of the Park Concept

Algonquin Park is an idea, or more rightly, many 
ideas. Some people think it is a place. Others see 
it as a vacation. Many see it as a job. But primar-
ily, it is ideas. Many of the ideas contained within 
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on visitor management and tourism issues in parks in over two dozen countries. 

Grace Bandoh is a doctoral student in the Department of Recreation and Leisure Studies at the University of Waterloo. Her doctoral research 
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the Algonquin Park mythology are very old. They 
are what Simon Sharma (1995, p.15) calls “inher-
ited landscape myths.” Sharma (1995, p.15) con-
cludes that these myths and memories have sur-
prising endurance over centuries; so much so that 
they have “power to shape institutions we still live 
with.” Even though Algonquin Park is 116 years 
old, the concepts that underlie the Park are much 
older. This book chapter will show that they are at 
least 1500 years old. The following section will in-
troduce the fundamental ideas underpinning park 
creation and use, as visible in the modern Algon-
quin Provincial Park.

We will discuss the ancient ideas underlying two 
words: park and wilderness.

The idea of a park, an area set apart from other lands, 
is ancient. The English word park is derived from the 
Old French word parc, meaning a “tract of ground, 
usually woodland, enclosed for the protection of 
beasts of the chase” (Hoskins, 2005, p. 135).

The Old French concept spread throughout Euro-
pean languages, so that a similar word occurs in 
English (park), French (parc), German (park), Dutch 
(park), Italian (parco), and Spanish (parque). The 
oldest Oxford English Dictionary quotation using the 
word park is from 1260, in a phrase that has a legal 
sense from the Charter of Friduuald of Surrey. Since 
the earliest times, the concept of a park involved 
government action in defining and managing land.

To explore the nuances of the idea of a park, we 
briefly review the major meanings as found in the 
Oxford English Dictionary (Simpson and Wiener, 
1989). Each of the following phrases shows nu-
ances of the meanings within the concept. We 
will first present the concepts, and then explore 
their meanings.

1) An enclosed tract of land held by royal grant or 
prescription for keeping beasts of the chase.

2) A large ornamental piece of ground, usually compris-
ing woodland and pasture, attached to or surrounding 

General
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Figure 4.1. Subject Areas of Park Management
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a country house or mansion, and used for recreation, 
and often for keeping deer, cattle, or sheep.

3) An enclosed piece of ground, of considerable ex-
tent, usually within or adjoining a city or town, orna-
mentally laid out and devoted to public recreation; 
a public park, as the various parks in and around 
London, and other cities and towns.

4) An extensive area of land of defined limits set 
apart as national property to be kept in its natural 
state for the public benefit and enjoyment or for the 
preservation of wildlife.

We will attempt to summarize the concepts found in 
these terms and definitions. A park is enclosed; it is 
bordered so that what is inside is viewed and treated 
differently from that which is outside. The border is 
critical; it creates and defines the special area. The 
English sense is a ‘royal grant’, where the highest le-
gal authority gives dispensation of land. Royalty sets 
it aside. The park is substantial and permanent be-
cause of the sanction of royal authority. The uses of 
the park are many: keeping beasts for the pleasure 
of the chase; providing habitat for domestic animals; 
for public recreation; for storing animals; for hold-
ing valuable human artifacts; for open space; and, 
for storing values. These concepts contain two main 
themes. One is a special place, recognized and set 
aside. The second is human use through recreation, 
conservation, and protection.

These concepts relate to the past and the present of 
Algonquin Park. The ideas predate Algonquin and 
were incorporated into the Park as it was created, 
developed, interpreted, and used. However, the 
concepts underlying the word park are insufficient 
to fully describe Algonquin Park. Algonquin also 
has wildness not inherent in the French concept of 
a park. It also has elements of the ancient English/
Germanic word – wilderness, or wilddēornes from 
wilddēor (Simpson and Wiener, 1989). This word 
has three underlying elements – willed, doer and 
ness. Willed means self-willed, as with a wild animal 
that is not domesticated. Doer is old German and old 
English, for animal. The word also came into English 
as deer. Ness is a place of headland or a promontory. 
Therefore, a wilderness is a place of self-willed ani-

mals. The animals make their own rules; they are not 
subject to the confines of the domesticated animals 
in a pasture, as implied by one meaning of park.

The differentiation between the concepts under-
lying park and wilderness go deep into European 
history, back to the western European division that 
occurred during the Roman Empire. The Romans 
never conquered the Germans, meaning that the 
Roman language and interpretation of the human-
land relationship was not imposed on the Germans. 
In Gaul, after Julius Caesar’s conquering wars, Lat-
in, leading to later day French, replaced the ancient 
language and culture. The Germans stayed apart 
and were recognized by the Romans to be differ-
ent. Sharma concludes that the Romans saw virtue 
in the German way of life since: “Living as they did 
in the depths of the forest or beside reedy swamp, 
the Germans managed … to preserve a world of 
timbered virtue” (1995, p.84). Roman authors initi-
ated the portrait of German life as one of “chastity, 
martial wildness, and common property” (Sharma, 
1995, p.83). The ancient Germanic word wilderness 
and the associated concepts of common property 
land ownership came to England with the Angles 
and the Saxons in the 5th century, after the Romans 
had left the island in 410. The ancient roots of this 
powerful word, wilderness, are revealed when one 
understands that it occurs with the same meaning 
in all of the languages that have a Germanic origin: 
modern German, English, and Dutch. Similar con-
cepts also occur in Icelandic, Danish, Norwegian 
and Swedish.

The concepts of virtue and strength coming from 
living in the wilderness within a landscape owned by 
all people are found in the modern Algonquin Park 
idea. This merging of the concepts involving park, 
from ancient French through the Normans, and wil-
derness, from ancient German through the Angles 
and Saxons, is a more satisfying explanation. Algon-
quin is a combination of the ancient French concept 
of a bound park set for conservation of game for 
hunting and the ancient German concept of an 
unbound wilderness, an area of animals free from 
human domination. It is a merging of the ancient 
German concept brought to England by the Angles 
and Saxons in the 5th century intermingled with the 
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Norman concept of a park brought to England after 
1066. In Canada, we presently understand this place 
and its landscapes within myths and memories that 
are millennia old.

It is important to understand the deep history of 
the concept of parkland in Anglo-Saxon, Norman, 
and British societies and its later transference to 
British North America. The early parkland creation 
in North America was done by British colonial 
governments, building on ideas from English so-
cial and landscape history. There are two types of 
parks in England relevant to our story. One is the 
wildlife hunting reserves of Anglo-Saxon and Nor-
man kings. Hoskins (2005) reports on a royal game 
reserve near Oxford that is first noted in records 
around the year 1000. It may have existed in the 
time of King Alfred, considered by some to be the 
first English King, a century earlier. These reserves 
were for the conservation of an environment that 
produced game for the hunting enjoyment of the 
upper classes. Significantly, they were closed to the 
common people. The other concept comes from 
the central parks of ancient English villages. Hosk-
ins (2005) notes that the pasture fields in the cen-
ter of Anglo-Saxon towns, known as greens, served 
the original purpose of being a refuge for domestic 
animals from marauding wolves and from hostile 
human invaders. These greens were for the use of 
commoners, the common people of the village. 
The common property approach to the Anglo-Sax-
on greens echoed the ancient Germanic concept 
of common property that is also found in the term 
wilderness. The idea of shared land to be used by 
all had come to England with the Angles and the 
Saxons when they entered England in the 5th cen-
tury from Germania. The Roman-Norman-French 
concept of a park owned and used exclusively by 
royalty contrasted markedly with the German-An-
glo-Saxon concept of common property with every 
man’s right of access to all non-agricultural land.

The Doomsday Book of 1086 recorded 25 private 
parks in England, largely game reserves for hunting. 
By 1330, this number had increased to one in every 
15 square miles of England (Mabey, 1980). This re-
veals that the hunting reserve type of park has been 
well-known in England for a very long time, but the 

English hunting reserves were largely private reserves 
reserved for use by the upper classes of society.

The first effort towards the creation of the large ur-
ban parks in central London was made by Henry VIII 
in 1536 with the acquisition of land from the monks 
of Westminster Abby when he dissolved the monas-
teries and took over their land. One major acquisition 
became Hyde Park. This large Park on the edge of 
the city incorporated both of the ancient concepts; 
initially being operated as a royal game reserve and 
later becoming more like a village green. In 1637, 
King Charles I opened the park to the public, hence-
forth making royal parks available to all citizens. The 
granting of access to common people was a funda-
mental change in society, and corresponded to the 
emergence of power by the commoners in British 
Society and the House of the Commons in Parlia-
ment. These greens in the ancient British villages, 
the many crown game reserves in the countryside, 
and London central parks were well known to both 
colonial governors and to the many immigrants that 
moved to North America from Britain. One can see 
the tension between crown-game reserves and vil-
lage greens to be symptomatic of a much larger ten-
sion in society between the power of the crown and 
the rights of the commoners. Both crown and crowd 
knew about parks and crown game reserves.

The twin concepts of a green in the city for rec-
reation for people and a forest refuge for ani-
mals were brought into North America by British 
governors and citizens. The creation of the first 
urban park in North America is widely acknowl-
edged as the Boston Common in 1634 (Friends 
of the Public Garden, n.d.). In Canada, the 
first urban park was the Halifax Common cre-
ated in 1762-63 (Halifax, 1992). Both of these 
parks were patterned on the English city greens, 
city parks accessible to the nearby urban popu-
lace. These colonial parks in Boston and Halifax 
started as utilitarian pastures and later evolved 
into recreational playgrounds. These greens ex-
pressed the idea of a common property created 
by government, owned by government, but used 
by all. It was a merging of the Germanic concept 
of common property and Roman idea of govern-
ment ownership. These urban commons in British 
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North America provided a visible symbol of the 
English park for the settlers entering the British 
colonies of North America. Their example spread 
across the continent as British institutions moved 
inward from the Atlantic coast.

In 1810, the English poet William Wordsworth 
([1810] 2004) described the Lake District in England 
as a “sort of national property, in which every man 
has a right and interest who has an eye to perceive 
and a heart to enjoy” (p. 93). The painter George 
Catlin, in his travels though the American West, 
wrote in a letter in 1832 that the Indians of the cen-
tral plains of the United States might be preserved: 
“by some great protecting policy of government . . . 
in a magnificent park . . . A nation’s park, containing 
man and beast, in all the wild and freshness of their 
nature’s beauty!” (Nash, 1967, p. 101). This Eng-
lish poet and the American painter reintroduced the 
park concept to the national level of government, 
involving the ancient concepts of common property, 
conservation, and enjoyment by all. Importantly, 
they reinforced the concept of “every man’s right”, 
known in Scandinavia as the rights of every person 
to enter all land that is not used for agriculture or as 
a personal home (Tuunanen, 2007).

In 1872, the US Congress made a bold move with 
the creation of a “public park or pleasuring-ground 
for the benefit and enjoyment of the people” near 
the headwaters of the Yellowstone River (US Con-
gress, 1872). It later became known as Yellowstone 
National Park. It was big and was boisterously pro-
moted in the media. It is often proclaimed as being 
an entirely new concept. Sax (1980), when discuss-
ing the creation of Yosemite and Yellowstone Parks, 
stated boldly: “There was at the time no tradition of 
rural nature parks anywhere in the world” (p.5). This 
idea of park history starting with the USA is an unfor-
tunate myopic theme in the literature of that country. 
The American experience is just one of many steps 
that created the park estate that now occurs. Howev-
er, the creation of Yellowstone did emphasize to new 
world governments that the creation of big parkland 
by the national government was a promising idea.

In Canada during the 1880s and 1890s, the 
park concept which had taken root in many cit-

ies and towns started to move into provincial 
and federal levels of government. This was a 
relatively easy move since those levels of gov-
ernment controlled vast areas of crown land. 
The Canadian power brokers made the concep-
tual leap from a small urban park primarily for 
human use, to the much larger wilderness park 
primarily for nature.

In the last decades of the 19th century, the move-
ment to create national parks expanded beyond the 
USA and into the British Colony of New South Wales 
and into Canada. In 1879, New South Wales cre-
ated Royal National Park south of Sydney. In 1885, 
the Government of John A. MacDonald made the 
first move in Canada with the reservation of land in 
the Rocky Mountains that would later become Banff 
National Park (Marty, 1984). More expansive reviews 
of park history can be found in Eagles and McCool 
(2002) and Eagles (2003).

The year 1885 was momentous in Canadian park his-
tory. The first idea of a “National Forest and Park” 
(Saunders, 2003, p. 77) in the Algonquin area oc-
curred in 1885 in a letter from Alexander Kirkwood 
to the Ontario Commissioner of Crown Lands, Tom 
Pardee (MacKay, 2002). Concurrently, the Canadian 
Government headed by John A. McDonald approved 
an Order-In-Council on November 28, 1885 to reserve 
a small area of hot springs in the Bow River Valley 
in the Northwest Territories from “sale or settlement 
or squatting.” Two years later, a much larger area 
became Canada’s first national park with the Rocky 
Mountains National Park creation by federal law on 
June 23, 1887 (Marty, 1984). This site later became 
known as Banff National Park. Also in 1885, the Par-
liament of Ontario passed the Niagara Falls Park Act 
for “the preservation of the natural scenery about 
Niagara Falls” (Niagara Parks, n.d.). This pivotal year, 
1885, saw the coalescing of ideas concerning land 
protection and tourism through government action 
with law, policy and administrative reform leading to 
the creation of Algonquin, Niagara Falls and Banff, 
now Canada’s three most iconic and best-known 
park and tourism destinations.

These three critical moves, the creation of semi-urban 
parkland around Niagara Falls, the creation of a nation-
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al park at Banff, and moves towards the creation of a 
provincial park in the Algonquin highlands set in mo-
tion three parallel streams of government activity that 
continue today. From then onward, governments in 
Canada, federal, provincial and municipal, continued to 
establish parks for conservation and public recreation.

After establishment in 1893, Algonquin Park was 
managed by an organization that represented the 
crown. The power of the King in crown game re-
serves moved through government to the park 
managers, giving them immense, discretionary 
power. This power was largely unfettered, with 
the government employees given carte blanche to 
make decisions any way they wished. For the first 
80 years of the park, the managers used this power 
freely and often secretly. Algonquin Park was man-
aged much more like a crown game reserve, than a 
common-property wilderness in this period. A shift 
in power started to take place in the 1960’s when 
public demand started to demand that policy be 
codified, made public, and be followed.

Today, Algonquin Park exemplifies the ideas un-
derlying the words, park and wilderness. There is 
still a dynamic tension between centralized crown 
control by the park agency and more open public 
control by the users. Algonquin is precisely defined 
by boundaries, first in law and second in field man-
agement. Park use involves a suite of wilderness-
oriented activities, such as canoeing and camping, 
as well as consumptive resource use, fishing and 
logging. The compromise between consumptive 
and non-consumptive use involves the highest 
levels of political bodies in the province (Eagles 
and Martens, 1998).

Section 2 
History of Algonquin Park Visitation 
and Tourism:  
History of the Park

Wildlife conservation in Ontario received a boost 
in 1892 when the Royal Commission on Fish and 
Game published a report demanding more govern-
ment action. This resulted in a strengthened Fish 
and Game law, a new Game and Fisheries Board and 
the hiring of more game wardens (Foster, 1978). In 

1885 Alexander Kirkwood, a land surveyor, sent 
a letter to the Commissioner of Crown Land, Mr. 
Thomas Pardee proposing the creation of a park in 
the Algonquin highlands. In 1886, Mr. Kirkwood 
suggested the name Algonquin Park and Mr. James 
Dickson started a survey of the lands in the area of 
the proposed park. In 1892, the Government of On-
tario created a Royal Commission of five members 
to investigate the concepts of forest reservation and 
a national park, with Mr. Kirkwood, the Commis-
sioner of Crown Lands, as chair, and Mr. Dickson as a 
member. The report was presented in 1893 and was 
immediately adopted by the government of Ontario 
(MacKay, 2002). It is interesting that the ideas and 
planning for this park were largely undertaken by 
provincial civil servants. This follows the British mod-
el of a strong bureaucracy acting for the crown.

In Ontario, the various park ideas coalesced into 
law with the creation of Algonquin National Park 
by the Legislative Assembly in 1893. The land was 
set apart “as a public park and forest reservation, 
fish and game reserve, health resort and pleasure 
ground for the benefit, advantage and enjoyment of 
the people of the Province” (Killan, 1993, p.15). It is 
important to emphasize the importance given to the 
public use of this new park. It was to be a “public 
park,” a common property area for the use of all. It 
was to be a “health resort and a pleasure ground.” 
It was for the “benefit, advantage and enjoyment of 
the people of Province.” Clearly, healthful recreation 
by citizens was a central goal for management from 
the beginning of Algonquin Park. 

It took some time for public use to become wide-
spread due to the remoteness of the area and the 
difficulty of access. The initial government actions 
were aimed at conservation of the forest, fish and 
game. Later, a few hardy souls found their way to 
the park for recreation.  Initially, Algonquin was 
much closer in concept to the ancient royal game 
reserve than the city green. It was to remain that 
way for a very long time.

In 1913, Algonquin National Park was renamed Al-
gonquin Provincial Park (Addison, 1974, as found in 
MacKay, 2002). This was an emerging recognition in 
Canada that the federal government operated na-
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tional parks, while the provincial governments oper-
ated provincial parks. This led to the provincial park 
title being used by all provinces, except Quebec, and 
the national park title being used by national gov-
ernment. Interestingly, no such distinction ever took 
place in Australia, where state-owned and the fed-
erally-owned parks are both called national parks.

Visitor use of Algonquin did not occur as the result 
of a grand plan, as for example the Greensward 
Plan for Central Park in New York City created by 
Frederick Law Olmsted and Calvert Vaux in 1858 
(Blackmar, & Rosenzweig, 2007). Algonquin activi-
ties developed gradually, more like a wild garden, as 
ideas took root and flowered, while others grew for 
a while, and then withered. This wild garden was 
firmly rooted in ancient myths and memories that 
were reinterpreted in this new world of Upper Cana-
da. The public increasingly demanded use, while the 
bureaucracy was reactive.

In 2009, Algonquin Park is 116 years old. Before 
thinking about the current Park and its use by visi-
tors, consider what Ontario society was like in 1893 
when the Park was created. The 1891 Census found 
a population of 2.1 million people in Ontario. One 
third of the current province, the area that is now 
northwestern Ontario, was administered by Canada 
in the District of Keewatin (Grainger, 1991), as de-
bate over jurisdiction continued with Manitoba. In 
1893, the Legislative Assembly of Ontario moved 
into a magnificent new building located in a park-
like setting in Toronto, called Queen’s Park, itself 
opened by the Prince of Wales in 1860 and named 
after his mother, Queen Victoria (Ontario, n.d.). This 
connection between royalty and parkland, so long a 
principle in England, was continued in Ontario. At 
that time, the northern boundary of the City of To-
ronto was Bloor Street, meaning that the new Legis-
lative building was on the northern edge of the city. 
World War I was 20 years in the future. Still to come 
were the wonders of electricity, radios, talking pic-
tures, television, automobiles, trucks, airplanes, and 
winter snow clearance of roads.

The earliest access to Algonquin Park was by canoe 
in the summer, and dog teams and snowshoes in 
the frozen winter. The physical challenges largely re-

stricted entry into the Park to fit, young men. How-
ever, this initial canoe period was very short, since 
the construction of the first railway allowed much 
easier access. In 1896, the lumber baron J.R. Booth 
completed the Ottawa, Arnprior & Parry Sound rail-
way (OA & PS) through the southern portion of the 
Park. Although built for timber and grain transport, 
it allowed widespread public access for the first time. 
This started the grand hotel period, where wealthy 
citizens entered the Park by train and stayed at one 
of many rail-side inns. This grand hotel period was 
incidental. It was not planned by the government to 
fulfill the legal requirement for public use. It arose 
as the railway encouraged private entrepreneurs to 
cater to public demand.

The next major change occurred when construction 
of Highway 60 was begun in 1933, opening the Park 
to a much broader range of visitors, anyone who 
had access to a car. This highway went through the 
southern portion of the park.  In 1936 the new high-
way was used by 3,809 cars (MacDougall, 1937). If 
each car held 3 people, then about 12,000 people 
entered the park by car in 1936. These visitors start-
ed to camp from their car, leading to the develop-
ment of car campgrounds along Highway 60. The 
utility of the private automobile and the inexpensive 
nature of camping led to the demise of the grand 
hotels. The roads also allowed for the movement of 
logs by truck. As a result, in 1947, the OA & PS rail-
way was abandoned. 

The emergence of international air travel after 1945 
brought global visitors to Algonquin Park. The Park, 
originally used by only a few hardy young men in 
canoes in 1893, became an international tourism 
destination for jet-sped global travellers in just 60 
years. However, after 60 years of activity, Algonquin 
Provincial Park still did not have a coherent state-
ment of management policy, a plan.

Ideas of the Park

It is valuable to understand the ideas underlying 
early public use of Algonquin Park. In 1886, James 
Dickson, a land surveyor working in the Algonquin 
area, published Camping in the Muskoka Region in 
which he stated that this area might “attract the at-
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tention of the lovers of romantic scenery to these 
unknown wilds” (Dickson, 1886, p.5). Just after the 
turn of the century, William Bell produced one of the 
first canoe route maps in Algonquin National Park 
(Garland, 1991). The idea of camping and canoeing 
in the unknown wilds took hold so firmly that today, 
120 years later, this romantic notion still grips the 
fancy of many citizens.

The Algonquin National Park Act of 1893 included 
six goals for the Park. One goal was “to serve as sani-
tarium or place of health resort” (McKay, 2002, p.10). 
This wording was remarkably similar to that found in 
the Order-in-Council reserving the Banff Hot springs 
in 1885, which showed “promise to be of great sani-
tary advantage to the public” (Marty, 1984, p.41). 
These actions of government to set aside land were 
partially justified as being for the health of the public. 
This public use concept in Canada much later became 
vastly expanded in the recreation literature to include 
physical, social and psychological health. However, 
we note later in this paper that the concept of park 
use for human health is downplayed in the most re-
cent park management plan.

Scenery and art were powerful in the develop-
ment of many landscape management concepts. 
As early as 1902, the Toronto Art Students League 
started coming to the Park for “sketching holi-
days” (McKay, 2002, p.11). In 1912, Tom Thomson 
first came to the Park. He was a frequent painter 
of the Park until his premature death in the Park in 
1917. After 1914, the Algonquin School of Art in-
creasingly became recognized in Ontario society. 
Landscape art became a powerful builder of the 
early Algonquin mythology. Art and Algonquin 
developed together as two intertwined phenom-
ena, influencing and changing each other over 
time. Bingham (2008) feels that Thomson and the 
Group of Seven that followed him revealed in their 
art a “Canadian consciousness: depictions of the 
rugged wind-swept forest panoramas of the Ca-
nadian Shield that would eventually be equated 
with a romanticized notion of Canadian strength 
and independence.”

Slowly the images of the Algonquin School of 
Art moved into the homes of the wealthy and in-

fluential members of Ontario Society, creating a 
social force that transferred the remote and mar-
ginal concept of a wilderness park into a powerful 
cultural moiré. By 2008 Tom Thomson’s sketches, 
most of which depicted Algonquin Park, were sell-
ing for over one million dollars each. “Pine Trees 
at Sunset,” painted in the fall of 1916, sold for 
almost two million dollars (Demara, 2008).

The year 1908 was a pivotal year. This was the start 
of the grand hotel era, with the construction of Ho-
tel Algonquin and Highland Inn in Algonquin Park. 
These hotels, and many that followed, lived off the 
traffic arriving by rail. The rail lines were original-
ly constructed for logging, but were soon used as 
easy access for the well-to-do members of Ontario 
society. The introduction of the Algonquin wilds to 
the upper classes helped to solidify in the minds of 
the power-brokers of Ontario society the idea of a 
wild park owned and managed by government but  
available for public use.

The grand hotel era lasted until the construction of 
Highway 60 led to the demise of the railways. As 
the railways disappeared, so did most of the hotels. 
As the middle classes became the dominate power 
after World War II, they rejected the upper-class 
hotels. The park management authorities followed 
their lead, progressively removing the hotels and 
adding campgrounds.  

Also in 1908, the first children’s camp opened when 
Miss Fannie Case moved her girl’s camp into the Park 
(MacKay, 2002). The opening of Northway Lodge, 
now known as Camp Northway, was fundamental 
in two ways. First, it led to the massive children’s 
camp phenomena that flourished early and contin-
ues today. Second, it was a small step in the libera-
tion of young women.

Fannie Case had firm ideas on the goals of such a 
camp, as outlined in her annual advertising booklet 
for Camp Northway:

“•	 Restful, homelike conditions prevail, the-
tents being placed far apart and composed of 
four in a family - a counsellor and three girls.
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Schedule•	  and competition are made light of. 
Time ‘to think of and revalue the durable satis-
factions of life’ seem more important.

Self-help •	 and democratic ways are favourite 
ways, all having a share in the management of 
and contributing to the carrying out of the camp 
ideals. Camp properties belong to all equally.

Individual, not mass life•	 , and a full but free 
environment for the purpose of satisfying our 
different tastes and abilities, are goals. Camp is 
naturally an ideal place for developing social re-
sponsibilities and consciousness.

Fun, play and happiness •	 are frankly aims of 
our summer vacation camp life as well as love 
for work and service.

A belief in work.•	  The hour or two of real work, 
mornings before swimming, is connected with 
building small cabins, clearing out dead trees, 
cleaning up the forest, blazing new trails, fixing 
up old trails, painting and mending boats and 
other necessary pieces of work” (quoted in Raf-
fan, 1999, page 118).

This heady bit of feminine liberation philosophy in 
the guise of outdoor recreation occurred in a lake-
side girls camp deep in Algonquin Park, nine years 
before women in Ontario obtained the right to vote. 
The role of girl’s bush camps in the development 
of independent, free-thinking women is a theme 
scarcely developed, but one that is worthy of in-
creased scholarly effort.

The Park currently has seven children’s camps: Ah-
mek, Wapameo, Arowhon, Pathfinder, Northway, 
Tamakwa and Tanamakoon. The children’s camps of 
Algonquin Park have had a major impact on genera-
tions of young citizens. Extensive periods of intimate 
contact with nature within an organized educational 
structure have influenced emerging minds for over 
100 years. It is our opinion that the impact of these 
camp activities on Ontario and Canadian society 
has been very large, but is under appreciated. One 
specific example, concerning Pierre Trudeau, will be 
provided later. 

The opening of Highway 60 and the increasing lev-
els of auto ownership amongst the average citizens 
of Ontario led to widespread visitor use. When the 
road was paved in 1948 access became much easier. 
The uses made of the park and the activities provid-
ed by the park were largely based on those that had 
been forged earlier: camping, canoeing, explora-
tion, learning, and hiking. The opening of Highway 
60 for winter use in 1940 allowed for an entire new 
season of use, one that had been largely unavailable 
before (MacKay, 2002).

In 1944 an interpretive program of talks and walks 
was started. Two years later a temporary museum 
was set up in a tent (MacKay, 2002). This was the 
first interpretive program in Ontario Provincial Parks 
and it became the precursor of a province-wide ac-
tivity. This concept of environmental education pro-
vided by park staff was new to the park agency, but 
had already been operating in the children’s camps 
for four decades.

From the very early years private cottages were lo-
cated on leased land in the Park. By 1931 there were 
213 cottage lease holders in the park (Killan, 1993). 
By 1948, the forge had been set. All the major ac-
tivities, programs and facilities were in place. What 
followed largely fit into this mold. After 1948 the 
recreational use of the park did not undergo any 
major changes in activity types. Those activities that 
occurred in 1948 were retained and refined. From 
1948 to the present, the major changes in visitation 
included: the removal of most of the grand hotels 
and vast increases in car camping and interior ca-
noeing due to the better access on Highway 60. 
The development of the car camping infrastructure 
moved very quickly in the 1950s and early 1960s.

Algonquin Provincial Park is now a popular, year 
round destination. The peak of visitation each year 
is in the warmest summer months of school holi-
days. There is a second popular period in Septem-
ber when the hardwood forests reveal spectacular 
colours. The most common activities include: car 
camping in the Park’s 1325 campsites, wilderness 
canoeing and camping in the 2,108 interior camp-
sites, hiking, wildlife observation and photography. 
Cross-country ski trails are maintained in the win-
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ter. The heritage interpretation program is large 
and popular.

The policies governing this visitation are an im-
portant component of the overall park manage-
ment and will be discussed in detail in Section 4 
of this paper.

Visitation to Algonquin Park

In 1936 about 12,000 people entered the park by 
car, but the overall first visitor use data available is 
from 1956. In that first year, only car camper data 
were collected. Algonquin recorded 21,462 camp-
ers. Campers stayed 3.1 days on average. The cost 
for a campsite was 75 cents or $4.00 for a week. 
No day use data were recorded. In 1957, there were 
32,557 campers. The majority of campers were 
from Ontario, with 76% from Ontario, 7% from 
other provinces and 17% from the USA. No visitors 
from outside of Canada or the USA were recorded 
(Department of Lands and Forests, 1957), which is 
probably an oversight of the reporting,   not a lack 
of such visitors.

In 1957, the first attempt was made to record 
vehicle entries to Ontario parks, probably to cap-
ture the day use visitation as well. In the period 
of June through September 1957, Algonquin re-
corded 139,220 vehicles containing an estimated 
470,250 occupants. There is no indication how 
long each of these people stayed in the park. 
These vehicle data would include campers, who 
were recorded in the camper data. This visitor use 
level of 470,250 was quite a large figure consider-
ing that Highway 60 had only been open for 10 
years. However, as will be noted later, this figure 
also includes vehicles that did not contain visitors, 
such as those just driving through, park vehicles, 
trucks, and maintenance vehicles.

It is important to understand changes in visitation 
over time in any long range park plan. To develop 
this understanding, we looked at 50 years of visita-
tion data from the Park. However, before we discuss 
these data it is necessary to outline the accepted 
definitions for visitor use monitoring, as found in the 
IUCN Guidelines for Visitor Use Monitoring (Horn-
back and Eagles, 1999).

Figure 2: Visitation to Algonquin Park (unadjusted)
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Figure 4.2. Visitation to Algonquin Park (unadjusted)
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An entrant is a person going onto lands and wa-
ters of a park or protected area for any purpose. A 
visitor is a person who visits the lands and waters 
of a park or protected area for purposes mandated 
for the area. A visitor is not paid to be in the park 
and does not live permanently in the park. Parks 
typically have more entrants that visitors, since some 
people who may be recorded are travelling through 
the park, are working in the park or are delivering 
supplies. These are entrants, but are not visitors. A 
visitor may stay part of one day, or many days. The 
true impact of visitors is better represented when 
the length of stay is recorded. Visitor days are the 
total number of days that visitors stay in the park. If 
a person is in the park for five days, then their use is 
recorded as five visitor days. So a family of five stay-
ing in a campsite for three nights will be reported as 
15 visitor nights, which is usually translated directly 
as 15 visitor days. However, many statistical reports 
from park agencies provide data that are reported 
as being visitors, but are more correctly visitor days. 
Ontario Parks’ statistical reports typically use this 
confusing terminology.

The first visitor use data available for Algonquin Park 
is from 1956 (Department of Lands and Forests, 
1957). The data in Figure 4.2 showing the visitation 
levels from 1957 to 2007 were compiled from the 
annual visitor use reports prepared by Ontario Parks 
head office each year, and from Calvert (1970).  
These data show major changes over time, which 
are partially related to the data reporting methods.

It is difficult to compare the data from the period 
1957 to 1978, with that from period 1979 to 2007 
because of different data collection methods. From 
1957 until 1978, park agency policy dictated the cal-
culation of the visitor numbers from data collected 
by automatic traffic counters located over the roads 
at park gates. These counters were pressure devices 
that measured the number of wheels going over a 
cable stretched across the road. Periodic surveys were 
made to count the number of axles on vehicles and 
the average number of people per vehicle. Therefore, 
visitor numbers were calculated by the traffic count, 
divided by the average number of axles per vehicle 
and this figure was multiplied by the number of peo-
ple in each vehicle (Ontario Provincial Parks, 1980a).  

This approach did not discriminate amongst visitors 
and entrants, such as drive-through citizens, park 
vehicles, or maintenance vehicles. As a result, this 
method overestimates visitor use. Starting in 1979, 
a much more sophisticated approach was used prov-
ince-wide, whereby visitor numbers were calculated 
from permit sales for day use, bus tours, and camping 
(Ontario Provincial Parks, 1980b) and not from vehicle 
counts. From 1979 to 1984 the reported overall visi-
tor numbers included only day use and car camping 
use, and did not include interior camper nights. Start-
ing in 1985 interior use was added to the overall fig-
ure. The massive 1978 drop in the number of vehicles 
shown in Figure 1 is a reporting error, as there was no 
similar drop in car camping use or in interior camping 
use in 1978 (Figures 4.3 and 4.4).

The move from axle counting to the more sophis-
ticated approach of tabulating visitor numbers 
from permit sales caused a drop in the provincial 
park statistics overall for the entire province. In 
1977 there were 10,431,166 visitors to all On-
tario Provincial Parks, using the vehicle count 
procedure. But by 1979, when permit sales were 
used for visitation, the overall provincial use 
figure was 5,161,563 (Ontario Provincial Parks, 
1980b), which is a drop in reported visitation of 
50%. This suggests that the earlier methodology 
had inflated park use across the entire province 
by almost 100%. The issue for Algonquin is to 
try to understand how much the vehicle count 
procedure inflated visitor use in the period from 
1957 to 1978.

To deal with these methodological issues, we de-
cided to create a visitation graph that adjusts the 
early use figures to represent visitor days through-
out the period. From 1957 to 1977 we were faced 
with the issue of attempting to understand how 
much the reported figures were inflated by the 
axle count method. In that period, we had rela-
tively accurate data for both forms of camping 
use because the data were collected through per-
mit sales. The issue then became to find out how 
much day use took place. We calculated that in 
the 1979 to 1990 period, using the permit sale 
method, there was, on average, 94,000 visitor 
days of activity each year that were not from 
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camping. We made an assumption that 94,000 
visitor days of day use also took place each year 
in the 1957 to 1977 period. Therefore, we added 
the car camping data, the interior camping data 
and the day use amount of 94,000 each year to 
produce the figures found on the graph in Figure 
4.3. This is not a perfect method, but it is probably 
more accurate than the axle count data reported 
in the official figures.

For 1978 we assumed that the very low reported 
figure was for day visitors only. We therefore added 
the other visitor categories to obtain a more accu-
rate figure. For 1979 to 1984, we added the interior 
use figures to the reported park visitation figures, 
as these had been omitted in the official published 
figures. The adjusted data are shown in Figure 4.3.

Figure 4.3 gives a more accurate account of visita-
tion to Algonquin Provincial Park over the last 50 
years than does Figure 4.2.

Overall, Figure 4.3 shows an increase in visitation 
from 1957 to 1995, with growth of 550%. An initial 
increase occurred from 1957 to 1973. The decline 
after 1973 is probably due to the massive increases 
in fuel prices caused by the OPEC countries’ embar-
go on oil shipments to North America. From 1978 to 
the late 1980s the visitation stayed around the half 
million mark. There was a doubling of use between 
1985 and 1995. The increases in the years from 

1993 onward can be attributed to higher levels of 
day use responding to the opening of the new visi-
tor center in 1993 (Van Staalduinen, pers. comm., 
2008), the higher levels of wilderness canoeing in 
the interior, and increased car camping. The visitor 
use peaked in 1995, at just less than one million visi-
tor days, and has stayed relatively constant between 
900,000 and one million since that time. Visitation 
appears to have been in a steady state mode from 
1993 to 2007.

We will now look at visitation trends with two im-
portant visitor categories, car camping and interior 
camping. Car camping started in the Park almost 
as soon as the first roads allowed automobile ac-
cess in the 1920s. However, the activity only be-
came widespread with the opening of Highway 60 
in 1936 and paving of the road in 1948. Data for 
car camping activity first appeared for 1956 (De-
partment of Lands and Forests, 1957). Figure 4.4 
provides car camping activity in the front country 
campgrounds from 1956 to 2007. The use level is 
measured in camper nights.

There was a very rapid increase in car camping in the 
first 20 years of reported use. From 1956 to 1973, 
the car camping use increased by 505% during a 
period of rapid campground construction. There 
was a decline in use from 1973 to 1991. The rise in 
the 1990s was partially due to the introduction of 
the registration system, first by telephone and later 
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by internet, which allowed for better trip planning 
by campers. The peak use was in 1999, with a mod-
est decline since that time.

In 1985, there were 1,365 car campsites, with a 
reported July-August occupancy of 75%, com-
pared to 1,325 car campsites in 2007 with July-
August occupancy of 81%. It is probable that the 
car campgrounds have been close to their maxi-
mum capacity in the warmer summer months 
over the last decade. The only potential for in-
creased use in the future is in the spring and au-
tumn shoulder seasons.

It is important to note that in 1963 Algonquin had 
1,298 car campsites (Department of Lands and For-
ests, 1963), while in 2007 it had 1,325 (Ontario Parks, 
2007a). Therefore, the car campground inventory has 
been relatively static for the last 45 years. The increase in 
use has been due to better inventory management with 
a registration system allowing for near-capacity utiliza-
tion in the summer months and to higher demand. 

For the next management plan it might be time 
to explore an increase in the front country camp-

site inventory, with campsites designed for use by 
the baby boomer generation that is now entering 
retirement and an active travel phase. This genera-
tion is very interested in nature-based travel, but 
rapidly leaves camping past the age of 45 when 
suitable camping facilities are not readily available 
(Fagan and Eagles, 2002).

The canoe is an integral part of the history, devel-
opment, and use of Algonquin Park. All the early 
explorers of the Park area accessed the highlands by 
canoe, leaving behind reports, maps and sketches. 
Throughout the 18th and 19th centuries, officials vis-
ited the Algonquin Highlands by canoe for the pur-
poses of discovering the headwaters of the rivers, 
surveying the forests and to look for good areas for 
agriculture (Saunders, 1993). The canoe on a still 
lake has become a symbol of Canada (Raffan, 1999) 
and of outdoor recreation in the Park (Friends of 
Algonquin Park, 2008). Even as the construction of 
the railway and Highway 60 allowed motorized ac-
cess, the vast majority of the Park was best accessed 
in the summer months by canoe. There are currently 
29 access points located around the periphery of 
the Park, each with an office for entrance control, 
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information and permit sales (Friends of Algonquin 
Park, 2008).  Interior canoe tripping is a popular and 
much-heralded activity.

In order to gain an understanding of the Park interior 
use by canoe tripping, it is useful to look at such use 
over time (Figure 4.5). From 1957 to 1975, the avail-
able figures reflected the number of interior visitors, 
irrespective of how long each person stayed. Start-
ing in 1976 the published figures gave the number 
of visitor nights (number of visitors times the num-
ber of nights stayed by each visitor), a figure provid-
ing a better understanding of the impact of such 
visitation. It is possible to compare the figures before 
and after 1976 with the use of a constant dealing 
with length of stay. In 1976, there were 70,420 in-
terior campers, a slight increase from the 69,420 the 
previous year. However, since each person stayed 
an average of 3.3 nights, this use was reported as 
232,497 camper nights for 1976 in the official pub-
lished figures. In order to make the early and late re-
ported data comparable, we assumed that the years 
from 1957 to 1975 also had an average length of 
stay of 3.3 nights. We therefore multiplied all the 
published figures in this early time period by 3.3 to 
obtain the data shown in Figure 4.5.

Figure 4.5 shows a gradual increase in interior use 

over time, with the use exceeding 200,000 nights 
for the first time in 1988, and then staying above 
this level. The use has been relatively stable around 
275,000 interior visitor nights since 1993.

It is noteworthy that in 2007 the car camping use 
was at 382,653 camper nights of activity, while the 
interior canoe camping use was at 264,304 camper 
nights (Ontario Parks, 2007a). It is impressive that 
the interior use was 69% of the size of the much 
more accessible front-country use. Also in 2007, 
the Algonquin interior use was 55% of all interior 
use of all Ontario Provincial Parks, revealing the sig-
nificance of this Park in the provision of wilderness 
canoe experiences in the Ontario Provincial Park sys-
tem. The Algonquin interior use was much larger in 
2007 than the next two most-used parks, Quetico 
with 87,380 visitor nights and Killarney at 39,658.

There are 2,108 interior campsites in the park (Clute, 
2008a). In 2007, there were 264,304 camper nights 
of activity on these interior sites, while there were 
382,653 camper nights in the 1,325 car camp-
ing sites. Therefore, there is a ratio of 125 camper 
nights per interior campsite and 239 camper nights 
per car campsite in the latest data. If the average 
party size in the interior was 4, then each interior 
site was used 31 times. The average party size in 
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the car campsites was 3.8, so each front country site 
was used 63 times. This suggests that there may be 
capacity for increasing use with the existing interior 
campsite inventory.

Algonquin also has winter use, which is usually 
defined as activity from November 1 to March 31 
of the next year. Winter use was first reported in 
1985, with 2,931 visitors, 696 day permits sold, 
and 654 camper nights of use (Ontario Provincial 
Parks, 1985). In 2007, the Park had 27,127 visitor 
days of winter use, which was 13% of all Ontario 
Provincial Park winter use. The Park is important 
for winter camping. In 2007, it had 4,864 camper 
nights of winter use, which was 30% of all winter 
camping in Ontario Provincial Parks. Only Pinery 
Provincial Park, located in southern Ontario, had 
more winter camping at 5,424 camping nights 
(Ontario Parks, 2007a).

Stakeholders in Visitor Management

Protected area visitor use can have many stakehold-
ers, and Algonquin is a typical example. Each has 
its own values and objectives, its own culture. The 
resulting complex mosaic of stakeholder interests 
makes constant demands upon park management. 
These groups influence the development of the 
management plan and are then influenced by the 
policies in that plan. The groups who have a direct 
interest in, and are affected by park visitor and tour-
ism management policies, include:

park planners and managers;

park volunteers;

park visitors;

park employees; 

local community members;

native or indigenous community members;

landowners (around the area);

residents (around the area);

resource extraction interests;

government ministries other than those concerned 
with natural resources; 

profit-making, private sector organizations;

park-related, non-governmental organizations;

local, provincial and national environmental groups;

recreation groups;

economic development organizations;

concessionaires, licensees and permit holders;

hospitality industry;  

tour operators;

destination marketing organizations;

educational institutions;

research bodies; and,

media (Eagles and McCool, 2002).

A popular park like Algonquin has the involve-
ment of all of these stakeholders, in various de-
grees. Amongst all these interests, four groups 
are particularly important in the management 

Opening of the Visitor Center in 1993: Park planning is a compli-
cated process involving multiple stakeholders. 

P. F. J. Eagles
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Figure 4.6. Stakeholders’ Views of Visitation and Tourism in Protected Areas

Groups Motivations and Views on the Purposes of Visitation and Tourism*

Society and Local  
Communities

Redistribute income and wealth
Provide opportunities for local businesses to benefit from local resources
Increase opportunities for employment
Contribute to improved quality of life
Gain foreign currency
Assist community development
Promote the conservation of natural and cultural heritage 
Sustain and commemorate cultural identity
Provide education opportunities to members of society 
Promote health benefits
Expand global understanding, awareness, and appreciation
Create employment and income
Promote conservation and heritage appreciation

Local Communities Securing additional income
Source of employment
Enhance respect for local traditions, cultural values, and local environment
Access to better services
Enhancement of self esteem

Park Managers  
& Experts

Promote conservation
Develop heritage appreciation
Generate revenue
Create employment and income 
Learn from others
Build alliances with the local community
Develop long-term, sustainable economic activity
Manage resource extraction
Foster research
Create a positive experience
Generate repeat visits

Tourism Operators Operate profitably
Respond to market demand
Develop target markets
Provide markets with services
Support visitors and assist them to understand the resources
Exploit market advantage
Identify target markets
Develop products for target markets
Provide markets with services
Support visitors and assist their understanding of the resources

Visitors and Tourists Enhance personal experiences, which include:
¬ cognitive objectives (for example, learning about nature and wildlife)
¬ affective concepts (for example, gaining peace of mind)
¬ psychomotor desires (for example, getting exercise)
Feel personal accomplishment 
Gain health benefits
Participate in a social experience
Spend quality time with peers
Meet people with similar interests
Achieve group team building 
Achieve family bonding and cohesion 
Explore family history
Provide the opportunity for courtship 
Reaffirm cultural values
Promote conservation and preservation
                                             *(adapted from Eagles, McCool and Haynes, 2002)



92 Visitor and Tourism Management in Algonquin Provincial Park: The Past, Present and Future

of tourism and visitor use in protected areas: (1) 
Ontario citizens, including those in local commu-
nities; (2) park managers; (3) tourism operators; 
and, (4) visitors and tourists. Each group views 
park tourism from its own unique perspective 
(Figure 4.6). These many perspectives in Figure 
4.6 emphasize the complexity of the park visita-
tion and tourism management.

The ideas outlined in Figure 4.6 show that major  
stakeholder groups often have different views on 
the goals for park visitation and tourism. If many of 
these aspirations are to be fulfilled, the park plan-
ners and managers must develop policies and plans 
that operate simultaneously at several levels. For 
example, it is simple for the visitors’ goals of pro-
moting conservation to be compatible with similar 
goals of local community members, the larger soci-
ety, and the park administration. However, it is much 
more complex to ensure that the visitors’ desires to 
achieve family bonding and cohesion are fulfilled by 
programs that also enable the private sector to earn 
a profit, ensure repeat visits to the park, and provide 
good jobs for the local community.

An effective and comprehensive management plan 
for a park must incorporate an understanding and 
appreciation of the perceptions of many stakehold-
ers, and must also follow provincial laws and poli-
cies. Failure to recognize and address each of the 
driving forces behind tourism can result in short-
sighted management that considers only a pro-
portion of potential users. When important stake-
holders are not included, there is the potential for 
troublesome political problems. Such groups can 
block or derail planning efforts. Therefore, it is criti-
cal that public participation is a central component 
of all management planning.

To avoid resentment, the process used to identify 
the values underlying park management, the choic-
es amongst alternatives, and decision processes 
must be open, participatory, equitable, and visible. 
These principles are used during the review of the 
park management plan policies later in the paper. 
Those stakeholders whose views are not given prior-
ity must be assured that their opinions were none-
theless fully considered.

The many stakeholder groups mentioned above 
add complexity to the management of Algonquin. 
The decision-making processes for the park man-
agement plan must consider each of these groups. 
The many different points of view listed in Figure 
4.6 are valid, and add considerable complexity to 
the decision-making.

The Algonquin Influence

Ontario Provincial Parks have had a long and deep 
relationship with the citizens of Ontario, largely 
developed through park visitation. Algonquin Pro-
vincial Park is the quintessence of Ontario Parks 
and holds a special place within the provincial park 
system. It is the best-known Ontario Park, both 
within the province and outside the province. It is 
a cultural icon in Ontario, in Canada, and interna-
tionally. The Park’s iconic status comes from citizen 
appreciation created by art, books, film, and, most 
importantly, by first-hand experiences.

Some visitors took ideas formed in Algonquin and 
affected change well beyond the Park. Ontario’s 
magnificent system of provincial parks and conser-
vation reserves largely follows the initial Algonquin 
idea. In 2007, the Ontario system had 329 provincial 
parks covering 7,868,368 hectares (Ontario Parks, 
2007a), almost twice the size of Switzerland. This 
huge system is an example of the power of a good 
idea that took root and flowered in Ontario society 
from 1885 onward.

Millions of people have been affected by the 
Algonquin influence over the first 116 years of 
operation. The stories of many people could be 
outlined, but one person stands out in this regard 
– Pierre Elliot Trudeau. His impact on national 
parks in Canada is greater than any other politi-
cian in Canadian history. During his years as Prime 
Minister, Mr. Trudeau’s governments created 10 
national parks, more than any other Canadian 
Prime Minister. Pierre Trudeau’s childhood experi-
ences in Algonquin Park strengthened his ideas 
towards wilderness and parks, which encouraged 
his aggressive national park creation policies later 
in life. It also gave him a lifelong recreational pur-
suit, wilderness canoeing.
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One of those parks was Nahanni National Park Re-
serve, created by the Trudeau government in 1972 
as a reserve and later gazetted under the Nation-
al Parks Act in 1976. Trudeau also instituted the 
Wild River Survey, a group of young men travel-
ling Canada’s wildest rivers using the old journals 
of explorers as guides. This activity led to the cre-
ation of the Canadian Heritage River System (Ca-
nadian Canoe Museum, 2007).

Trudeau’s love of nature and wilderness was 
hatched during summers at the family cottage at 
Lac Tremblant and through experiences with the 
Boy Scouts. It was intensified and organized dur-
ing two summers at Camp Ahmek in Algonquin 
Park in 1938 and 1939 (English, 2006). During 
these month-long sessions, he learned camping, 
sailing, bush survival, and, very importantly, ca-
noeing (Trudeau, 1993). He learned how to un-
dertake long-distance canoe trekking, an activity 
he did many times in his formative years, including 
travelling from Montreal all the way to James Bay 
by canoe. One of the most striking visual images 
of his life is a film of Trudeau dressed in buckskin 
paddling a cedar canoe alone on a still lake, the 
blazing fall colours all around. He used this image 
as the cover photograph of his biography, Mem-
oirs (Trudeau, 1993). The coat he wore and the 
canoe he used for that film are now part of the 
celebrated exhibition “Reflections: The Land, the 
People and the Canoe” at The Canadian Canoe 
Museum in Peterborough, Ontario. 

Trudeau thought so much of the Camp Ahmek 
experience that he later sent all three of his sons 
Justin, Alexandre (Sasha) and Michel (Mike) to this 
camp. Justin and Michel both became counselors 
(Camp Ahmek, 2007). The ripples from summer 
camp experiences of years ago spread through the 
summer camp experiences of another generation 
when Justin lobbied to block proposed mines near 
the Nahanni Park Reserve and for the park’s expan-
sion (CPAWS, 2005). On August 8, 2007, Prime 
Minister Harper announced the withdrawal of 
5,400 sq km of land for consideration for addition 
to the existing 4,766 km2 of the Nahanni National 
Park Reserve (Harper, 2007). We use this example 
to reveal how important the Algonquin children’s 

camp experience can be on individuals, families, 
and ultimately on Canadian society.

The Park has had many influences on many children 
and adults, and therefore on politicians, artists, 
business people, and policy leaders in Ontario so-
ciety. In Algonquin Park, management is ultimately 
about making decisions concerning environments, 
facilities and programs within the context of a well-
known and highly-valued place.

Section 3 
Provincial Park Management Planning 
in Ontario

Pollock, Reed and Whitelaw (2008) maintain that 
parks are “not places that stand apart from human 
use” but rather “represent institutional arrange-
ments that are created through the interaction of 
government agencies, management authorities, en-
vironmental movement organizations, industry, local 
interest, external pressure and a variety of other re-
lationships” (p. 110). The development and applica-
tion of a park Management Plan comes about within 
this swirling set of interests and pressures. The plan 
is the outcome of a long and complicated discussion 
amongst many interests, guided by legislation, and 
implemented by a suite of actors.

Algonquin Provincial Park is one park within a sys-
tem of provincial parks and conservation reserves that 
is managed by the Ontario Parks agency within the 
Ministry of Natural Resources. With a few exceptions, 
all parks are subject to the same legal and policy struc-
ture. From 1954 to 2007, provincial parks were man-
aged under the legal structure imposed by the 1954 
Parks Act. Since 2007 a new Act has been in force 
and a new policy structure is under development.

For the vast majority of the history of Algonquin 
Park, there was no grand plan. Algonquin was simi-
lar to virtually all other provincial and national parks 
in Canada in this respect. Park management in that 
80-year period from 1893 to 1973 was controlled 
by government and by park staff, much like the an-
cient crown game reserve of England. Some power-
ful community interests were involved, such as those 
of the major logging interests. However, the average 
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citizen had little say. This type of management, a top 
down, secretive style, resulted from the discretion-
ary power of the crown passing through the elected 
officials to the civil servants. This type of power was 
closely guarded by generations of civil servants.

After 1945, as Canada entered a period of economic 
prosperity that continues today, an emerging middle 
class became increasingly knowledgeable about the 
parks. With more free time, widespread automobile 
ownership, and access to efficient road networks, 
citizens demanded a say in park policy decision-
making. These two trends, more open governance 
and the development of a mobilized constituency, 
slowly led to the development of policy statements, 
originally called Master Plans, which provided for 
the first time, open, publicly-available statements 
on the park’s goals, development plans and oper-
ational policies. The Ministry of Natural Resources 
bureaucracy has never been comfortable with an 
open, fully consultative type of management. The 
Parks Branch was typically more open than the larg-
er MNR, but it too often guarded its decisions from 
view and from review. Examples of this attitude are 
the many important park policies that are not in the 
management plan and largely hidden from public 
view, which we discuss later in this paper.

The first Master Plan within Ontario Provincial Parks 
was written for Pinery Provincial Park in 1971. This 
plan was prepared to solve an immense ecological 
and tourism problem created by unplanned develop-
ment of the Pinery sand dune ecosystem during the 
1960s (Rollins, Eagles and Dearden, 2009).  In 1971, 
the Davis-led Ontario Government announced an 
intention to create, during an election campaign, 
Bronte Creek Provincial Park. Upon re-election, the 
government started land purchase in 1972. Ontar-
io’s second provincial park master plan, for Bronte 
Creek Provincial Park, was published in 1973. Bronte 
was the first Master Plan based on green-field devel-
opment; the land had no previous park facilities or 
activities. The Algonquin Provincial Park Master Plan 
in 1974 was the third park Master Plan for provincial 
parks in Ontario.

In 1958 Frank MacDougall, Deputy Minister of the 
Department of Lands and Forests asked his staff to 

prepare a master plan for Algonquin Park. This first 
plan was very poorly received. It “collapsed and was 
filed away and forgotten” (Killan, 1993, p 130). A 
Provisional Master Plan for Algonquin Park was re-
leased ten years later in 1968. After years of debate, 
the first Master Plan for Algonquin Park was released 
in 1974. This was the first relatively comprehensive 
statement on park management. It occurred 91 
years after park creation, a revealing statement of 
the type of centralized, secretive management that 
had occurred up to that time. A park-approved pub-
lication stated that the plan was a “day-by-day ap-
proach to park management” (Friends of Algonquin 
Park, 1999).  The plan was first created to resolve 
conflict ‘between canoeists who wanted Algonquin 
to be a wilderness park, and the surrounding com-
munities whose livelihood has depended on logging 
for over a century” (Friends of Algonquin Park, 2007, 
p.2). This statement implies that the economic activ-
ity of local communities totally depends on logging 
and ignores the very important role of tourism. It 
also had to resolve a conflict between: “wilderness 
seekers and those who want to use motor boats” 
(Friends of Algonquin Park, 2007, p.2). These state-
ments oversimplify the situation. At the time of the 
creation of this plan in the late 1960s, there was 
a movement across Canada to make park manage-
ment more open and transparent. Parks Canada also 
developed its first management plans in this period. 
This period of the late 1960s and early 1970s saw a 
shift to public attitudes that demanded all govern-
ment activities be more open and transparent. How-
ever, as will be seen later in the review of the current 
management plan for Algonquin, old attitudes die 
slowly. There is still a tendency for the park manage-
ment to reveal as little as possible.

The first Park Master Plan Review for Algonquin Park 
was completed in 1979. In 1986, a special review 
was completed on private cottage leasehold policy. 
A review, in 1989, dealt with an array of more cur-
rent issues. The most current plan is from 1998. It 
is essentially a composite of the earlier Master Plan 
with changes proposed in the 1979 and 1989 re-
views and other needed amendments. It was also re-
vised to conform to the standard Management Plan 
format and to incorporate changes in zoning policies 
as a result of the Ontario Provincial Parks Planning 
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and Management Policies document which was in-
troduced in 1978 and revised in 1992 (Ministry of 
Natural Resources, 1992). At the time of writing this 
chapter in 2008, it has been 10 years since the plan 
was last reviewed.

A Master Plan, which later morphed into a Manage-
ment Plan, is an important document that outlines 
the park level policies for each provincial park. How-
ever, the plans have often not lived up their stated 
purposes. Eagles (1984) reviewed the Master Plans 
for five provincial parks. This research found exam-
ples of plans not being approved in timely fashion, 
plans not being implemented, and activities taking 
place that were in contradiction with the plans. This 
review found major weaknesses in the public consul-
tation process for park management planning. The 
study found that the “plans can be and are varied 
at the whim of any level of the bureaucracy (Eagles, 
1984, p.21).” The study concluded that all manage-
ment plans should be “legal documents with the 
force of law similar to Official Plans under the On-
tario Planning Act (Eagles, 1984, p.28).”

The Management Planning process in Ontario Pro-
vincial Parks is typically conceived and carried out as 
a land use plan. This means that the plan uses maps 
that show all resources and activities within the con-
text of land capability and use. This is an acceptable 
approach, but it is typically weak in regards to the 
many aspects of park management, as will become 
apparent when the visitor management aspects of 
the Algonquin Management Plan are analyzed fur-
ther on in this paper. The land use plan approach of-
ten ignores very important management functions, 
such as finance, staffing numbers, staff qualifica-
tions, and governance issues. 

Plan Processes and Governance in  
Ontario Parks

Park Management Plans are the primary instru-
ment for communication of park level policies for 
each park. They are important for accountability and 
transparency, but often fail in this regard. They are 
typically strategic in orientation, looking towards 
a future condition. In Canada, the plans and their 
implementation typically adhere to the rule of law. 

These plans are built on public participation and at-
tempt to show government and agency responsive-
ness to stakeholder views. As such, they represent 
a consensus orientation. They attempt to provide 
equity amongst many user groups. There is typically 
no attempt to provide for efficiency in finance, as 
financial issues are usually conducted in a secretive 
process that is outside the management plan pro-
cess. The plans are written to be effective, meaning 
that they can and should be implemented. They are 
meant to show accountability of the agency to gov-
ernment and to society for the important task given 
to the agency. Therefore, park management plans 
are an attempt to implement universal principles of 
good governance (UNDP, 1997). 

It is important to note that Ontario Provincial Parks 
Management Plans are just one level in a hierar-
chy of agency policies. There are provincial policies 
that are designed to influence the entire system of 
parks. One of these policies encourages the devel-
opment of park management plans for each park. 
There are also site specific policies and plans that 
are small scale and often implement broad polices 
found in management plans. Policy coherence in 
planning is the principle that all of these levels of 
policy fit together.

One review of an earlier draft of this book chapter 
stated that:

Ontario Parks has designed park management 
plans to be simple documents which provide 
general policy direction with regard to appro-
priate use, protection, development and access. 
Structure and content is largely dictated by the 
Ontario Provincial Park Management Planning 
Manual – and Related Directives (Ontario Parks, 
2008, p. 1).

This statement suggests that park management 
plans are to be simple documents, which do not 
contain the full range of policy, regulations, and 
decision-making tools that are used in the park. This 
comment is an accurate statement of the approach 
used, but it is one we will show in our detailed re-
view of the management plan leads to a consider-
able lack of clarity for the public.
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It is valuable to understand the legal and political 
basis for management planning in Ontario Provin-
cial Parks. All Ontario Provincial Parks planning and 
management is governed by provincial law and 
policy. The overarching law is the Provincial Parks 
and Conservation Reserves Act, 2006 which came 
into effect in September 2007 (Ontario, 2007). Park 
management is also strongly influenced by the ap-
proved class environmental assessment document 
(Ontario Parks, 2004) developed under the Envi-
ronmental Assessment Act. An agency-wide policy 
for park planning and management provides a co-
herent structure that applies to all provincial parks 
(Ontario Parks, 1992). The entire policy structure 
is currently under review in order to take into ac-
count the many changes resulting from the new 
parks Act of 2006.

The 2006 Act outlines a complicated hierarchy of 
three levels of management policies. A Manage-
ment Direction is required as: “The Minister shall 
ensure that the Ministry prepare a management 
direction that applies to each provincial park and 
conservation reserve” (Section 10.1). All parks 
and conservation reserves shall have a Manage-
ment Direction 5 years after the law comes into 
force (Section 10.1a) or five years after park cre-
ation (Section 10.1b). Each Management Direc-
tion (Section 10.3):

(a) shall be approved by the Minister;

(b) shall identify site specific management poli-
cies for a provincial park or conservation reserve 
to cover the 20-year period commencing from 
the day the direction is finalized; and,

(c) may include a management statement or a 
management plan.

Following the Management Direction, there are two 
options for other levels of plans. A Management 
Statement (Section 10.4) is:

a document approved by the Minister that 
provides a policy and resource management 
framework that addresses a limited number of 
non-complex issues or proposals or both for 

limited capital infrastructure or resource man-
agement projects for one or more provincial 
parks or conservation reserves or for a combi-
nation of them.

Conversely, a Management Plan (Section 10.5) is:

a document approved by the Minister that pro-
vides a policy and resource management frame-
work that addresses substantial and complex is-
sues or proposals or both for substantial capital 
infrastructure or resource management projects 
for one or more provincial parks or conservation 
reserves or for a combination of them.

Therefore, the three levels of policy are; Manage-
ment Direction, Management Statement, and Man-
agement Plan. Algonquin Park has the most com-
plex management situation of any provincial park in 
Ontario, due to the presence of logging, aboriginal 
hunting and trapping, wilderness canoeing, front-
country camping, long-distance hiking, cottages, 
lodges, and close to 1 million visitor days of recre-
ation a year. It is almost certain that the next edition 
of the Algonquin Provincial Park planning document 
must be a Management Plan, because of the “sub-
stantial and complex issues” that occur in this Park. 

Under the Provincial Parks and Conservation Re-
serves Act, 2006, Provincial Park Management Di-
rections, Statements, and Plans must be prepared, 
but are policy documents only. A policy document 
contains goals and procedures to fulfill these goals. 
It is a statement of intent. If a government policy 
is not followed, no access to the courts is allowed. 
The only recourse for the public to deal with policy 
implementation issues is through political channels.

The processes to create the plans and the contents of 
such documents will be left to a forthcoming policy 
document, as there is little guidance in the law, oth-
er than the phrase “resource management”. There 
are no penalties in the law for non-compliance of 
time lines or content of policy. The only decision pro-
cess outlined in the Act is that the policies must be 
signed by the minister, which should give a high lev-
el of policy strength. There are no appeal procedures 
for the plan processes or content. If the plans are 
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varied or not implemented, no access to the courts 
is possible. However, management actions that re-
quire environmental assessments do provide access 
to administrative tribunals for content and to the 
courts for process. It would be possible to upgrade 
the legal significance of Management Directions, 
Management Statements, and Management Plans if 
plan processes and final documents were approved 
under the Environmental Assessment Act, a process 
worth considering.

The Ontario Provincial Park planning process can 
be compared to other plan processes that occur 
within Ontario in other jurisdictions. The most 
obvious comparison is the Planning Act, which 
provides structure and direction for planning by 
municipalities. The Management Plan for a Pro-
vincial Park is very similar in concept to the Of-
ficial Plan for a municipality. The Planning Act has 
many legally-outlined and enforceable processes. 
For example, the Official Plan, the major overall 
policy document developed by each municipal-
ity, is a legally competent document. It must be 
followed by all parties, including the municipal-
ity. During its development and approval, legally-
defined procedure for public involvement must be 
followed. Any person with a concern about plan 
content can request a hearing in front of the On-
tario Municipal Board. In addition, if an action is 
to be taken that does not agree with the Offi-
cial Plan, a plan amendment process must be fol-
lowed. This plan amendment process follows a 
similar procedure to that of a plan approval.

The Park Management Plan is the overall plan and 
policy statement for a park, much as the Official 
Plan is the overall plan and policy statement for a 
municipality. Ontario park planning processes are 
much less compulsory and enforceable than those 
for municipal planning processes. For example, 
there is nothing in the law stating that the Ontario 
Park Management Plan must be followed, while an 
Official Plan must be followed. The park plan ap-
proval process does not allow for an appeal to an 
administrative tribunal. There is no management 
plan amendment process outlined in the Provincial 
Parks and Conservation Reserves Act, 2006.

There is very little legal direction on the contents 
of park Management Statements, Directions or 
Plans. The contrast to the Provincial Policy State-
ment under the Planning Act is striking. All mu-
nicipalities and individuals in Ontario must have 
policies that must “be consistent with” the Pro-
vincial Policy Statement in regards to land use 
planning issues on private land (Ontario, 2005). 
There is nothing similar in Provincial Park plan-
ning, either in process or content, to the Pro-
vincial Policy Statement under the Planning Act. 
Section 9 of the Provincial Parks and Conserva-
tion Reserves Act, 2006 requires the creation of 
“a planning manual to guide the preparation of 
management statements and management plans 
for provincial parks and conservation reserves”. 
The Act does not require that this manual be fol-
lowed.  The planning processes and the plans do 
not have to be consistent with the plan manual. 
There is very little in law to determine the con-
tents of the plan or the process leading to the 
Management Directions, Management State-
ments and Management Plans.

Accordingly, one must conclude that Management 
Directions, Management Statements and Manage-
ment Plans are low-level policy statements. They are 
not legally-enforceable documents. There is no le-
gal requirement that the plans be followed. Not all 
activities that occur in a park need be mentioned 
in a plan. Plan policies can be deviated from, can 
be changed, or can be ignored without notification 
and without penalty. Activities can occur in the park 
without mention in the plan. There is no require-
ment that capital spending occur only on plan-ap-
proved programs.

There is no Management Direction, Management 
Statement and Management Plan amendment process 
outlined in the Provincial Parks and Conservation Re-
serves Act, 2006. There is no legally-recognized process 
whereby an individual or group can formally request 
a plan amendment. There is no appeal process to an 
independent administrative tribunal in regards to plan 
policies, in contrast to the appeal procedures available 
to individuals for most municipal Official Plan policies, 
under the Planning Act, or environmental assessments 
under the Environmental Assessment Act.
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No final decisions hinge on the planning process or 
planning outcomes of management planning. There 
are no penalties in the Provincial Parks and Conserva-
tion Reserves Act, 2006 for noncompliance with any 
planning section of the Act. For example, if Man-
agement Directions, Management Statements, or 
Management Plans are not created, not approved, 
or not followed once approved, there are no pen-
alties under law (Eagles, 2008). The park plans are 
policy documents only. The only avenue available to 
citizens in regards to the development, application 
and monitoring of these policies is political, direct 
appeal to managers and provincial politicians. Pub-
lished plans can be politically influential, especially 
if they are under the signature of the Minister. The 
Non-Government Organization (NGO) movement in 
Ontario often uses park management plans exten-
sively in their lobbying of governments.

The Ontario cabinet has the authority to provide more 
legal authority to all aspects of the various types of 
plans since Regulations can be created under Sec-
tion 54 (1)(c) “in respect of management directions, 
management plans and management statements.” 
Presumably, these planning instruments could be 
upgraded to a higher level of legal authority if the 
government wished to do so. Most of the recom-
mendations in Eagles (1984) aimed at improving the 
planning process and legal authority of manage-
ment plans could be implemented through a new 
regulation under this Section. This is an issue that is 
worthy of serious consideration.

It is important for the reader to keep these planning 
principles, outlined above, in mind when considering 
the roles of Management Plans in general, and the Al-
gonquin Provincial Park Management Plan specifically. 
Given the weakness of the planning process for parks, 
it is necessary to argue for plans that are comprehen-
sive. The plans should outline all major policies. Only 
with comprehensive policy statements is there any real 
opportunity for the public to understand what actually 
happens in parks and therefore have sufficient oppor-
tunity to monitor the situation and make comment to 
the political authorities. Comprehensiveness is needed 
to ensure transparency and accountability.

Since the Algonquin Park Management Plan of 1998 

predates the new legislative framework created in 
2006, the Park plan must be updated. Therefore, 
any new plan should take into account three ma-
jor issues: 1) changes in park management theory 
in the last 20 years; 2) the new legal and policy 
framework after 2006; and, 3) changes in the park 
management environment since 1998, including a 
new management planning policy and process that 
is being prepared by the Ontario Parks.

Legal Basis of Visitor Management

The overall direction for a park is known as the stra-
tegic vision. These visionary principles occur in the 
overarching legislation that binds all planning and 
management. We outline these relevant sections of 
the legislation, and emphasize those elements that 
affect visitation and tourism. To assist with interpre-
tation, key words are italicized for emphasis. In the 
Ontario Provincial Parks and Conservation Reserves 
Act, 2006, Section 2 (1) provides the legal objectives 
for the creation and management of parks in this 
province (italics added):

 2(1).  The following are the objectives in estab-
lishing and managing provincial parks:

1. To permanently protect representative eco-
systems, biodiversity and provincially significant 
elements of Ontario’s natural and cultural heri-
tage and to manage these areas to ensure that 
ecological integrity is maintained.

2. To provide opportunities for ecologically sus-
tainable outdoor recreation opportunities and 
encourage associated economic benefits.

3. To provide opportunities for residents of 
Ontario and visitors to increase their knowl-
edge and appreciation of Ontario’s natural 
and cultural heritage.

4. To facilitate scientific research and to provide 
points of reference to support monitoring of 
ecological change on the broader landscape.

These four principles outline, direct, and also con-
strain all planning and management activities in 
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Ontario Provincial Parks. It is important to note that 
the maintenance of ecological integrity, the provi-
sion of sustainable outdoor recreation, the creation 
of economic benefits, the increase of knowledge 
and appreciation of heritage by visitors, and scien-
tific research all have equal weight. All stakehold-
ers must follow these principles, including Ontario 
Parks, the management agency, staff members, 
and the visitors. Presumably, the management 
agency must develop a monitoring system to deter-
mine the size and scale of outdoor recreation that 
takes place and the amount of economic benefits 
that occur.

If one looks carefully at this legal statement, one 
finds the park tourism objective for Ontario Provin-
cial Parks is to provide opportunities for ecologi-
cally sustainable outdoor recreation. This means 
that outdoor recreation is a fundamental element 
of the purpose of parks, but it must be ecologically 
sustainable. There is certain to be a debate on the 
definition of ecological sustainability in relation to 
recreation activities.

Parks also have an important role to provide eco-
nomic benefits from outdoor recreation. The legis-
lation does not say who should obtain these ben-
efits, but the park itself and the local communities 
around the park are two likely candidates. Presum-
ably, the government has an obligation to ensure 
the ongoing measurement and reporting of these 
economic benefits.

Another objective is for Ontario residents and 
visitors to increase their knowledge and appre-
ciation of Ontario’s natural and cultural heritage. 
This laudable goal states that Ontario Provincial 
Parks should provide educational programs that 
increase the visitors’ knowledge and apprecia-
tion. This is the first time in Ontario Parks’ law 
that educational objectives are inherent elements 
of park management. Ontario Parks must mea-
sure the knowledge increase and the level of ap-
preciation of the visitors to ensure that the legal 
objectives are being fulfilled. Presumably, the 
agency must report to the public the outcome of 
goal fulfillment monitoring.

Visitor Management Literature

The practice of visitor management has a long his-
tory, but the academic study of visitor management 
is much more recent. The earliest academic treat-
ments of visitor management came out of the USA 
experience with well-funded national parks, wide-
spread public support, little or no user fees, and 
high levels of usage. Predictably, the themes in this 
literature were structured within this context. Promi-
nent themes dealt with carrying capacity, crowding, 
human-use impacts, and social impacts. Much later, 
themes developed around pricing, finance, educa-
tion, and tourism.

Conceptually, there is no substantial difference be-
tween visitor management and tourism manage-
ment. One might say that visitor management is 
micro-scaled, while tourism management is more 
macro. They grade into each other seamlessly.

In the USA of the 1970s, several visitor manage-
ment frameworks were developed in an attempt 
to provide a theoretical structure and a systematic 
approach to the planning and management of visi-
tation. A review of these frameworks can be found 
in Haider and Payne (2009). Probably the oldest 
concept was that of carrying capacity, a direct bor-
rowing of an idea from agriculture and forestry. 
The early thought was that if one studied an area 
sufficiently one would discover a capacity, a limit 
that one could use to stop over-use. For example, a 
forester can calculate how much wood will grow in 
an area and how much can be removed over time. 
In production forestry, the goals are very clear, the 
production of a valuable wood product. Other di-
rect impacts, such as those on non-valuable wood 
or other species, are typically downplayed or ig-
nored. The simplicity of the concept initially held 
much allure in recreation management.

Application of the carrying capacity concept to rec-
reation proved to be much more difficult. Over time 
the concept that there is a magic number that de-
termines a maximum level of impact of an activity 
was increasingly seen as being overly simplistic. Af-
ter much thought, it was concluded that any upper-
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level limit for recreation use ultimately depended on 
the goals of the park. If the goal was nature preser-
vation and nature study, then the use limit would be 
very low. If the goal was conservation and commu-
nity development, then the use limit might be quite 
high. Additional complications arose when field 
treatments showed that impacts could change with 
different user behaviours. When managers created 
structures that hardened the site and allowed more 
use, more complexity was added. Strangely, this 
concept never dealt with minimum use levels, large-
ly because federal funds in the USA seemed to flow 
no matter how many visitors were in attendance. A 
more all-encompassing approach was needed.

Manning (2007), an eloquent advocate of the car-
rying capacity concept, states that carrying capacity 
can be defined as: “the level and type of recreation 
use that can be accommodated in a park or related 
area without violating standards for indicator vari-
ables” (p.25). The assumption here is that the level 
of recreation use is positively correlated with some 
indicator variable. For example, a certain level of trail 
use gives a certain level of soil erosion. The connec-
tions between some types of use and biophysical 
impacts have proven to be fairly easy to understand 
and model. This then allows for predictions that are 
very useful for managers. However, there are many 
impacts that could be measured: social, cultural, 
economic, and ecological. Which ones are impor-
tant?  The key point of this concept is that before 
understanding impacts, the goals must be agreed 
upon. Once these goals are set, an indicator can be 
selected that shows whether the goals are being 
achieved or exceeded. A standard must then be cho-
sen for that indicator. Not all of these critical deci-
sions are technical, they are political. It is a subjective 
and a political decision that determines the goals of 
the park, the desired levels of impact, the indicators, 
and the standards for the indicators. This approach 
is very complex. The goals of recreation and tourism 
management are multi-faceted and cannot be re-
duced to a few simple formulas or standards as the 
initial ideas of carrying capacity suggest.

Carrying capacity has the troubling by-product that 
visitor use of a park is always perceived negatively, 
since any level of use causes some change from the 

non-human use condition. In most carrying capac-
ity formulas for parks, the lowest possible negative 
impact occurs with no visitation. This formula turns 
all visitors into destructive agents. Not only is this 
antagonistic to the concept that parks are also for 
people, it is politically damaging. Proponents of this 
carrying capacity concept never ask the question: 
How long would parks survive if no one visited and 
therefore no one cared? This problem is caused by 
an unspoken assumption that the benchmark, the 
zero point, is no human use. All comparisons are 
made to this point of no human use. It ignores the 
very important fact that if the site were not used 
as a park, it would be used for some other activ-
ity. A more valid comparison of impact would be 
to imagine what the environment would look like 
if recreation did not take place. Then the question 
would revolve around how the outdoor recreation 
impact would compare to that of mining, logging, 
agriculture or urban development, the most likely al-
ternative uses. As a result of these difficulties, Cana-
dian parks and recreation managers have generally 
not been supporters of using the carrying capacity 
approach. However, it is used several times in the 
Algonquin Park Management Plan of 1998.

The recognition of the subjective and political nature 
of determining use levels led to the development 
of new approaches that emphasize the decision-
making process as much as the outcome of that 
process. Two of the most popular of these newer 
approaches were: 1) Limits of Acceptable Change; 
and, 2) Visitor and Resource Protection. These were 
much more useful because they recognized that 
decisions on the types and amounts of recreational 
activities must involve a diversity of stakeholders. 
More complete coverage of these approaches are 
found in Eagles and McCool (2002), and Manning 
(2007). Marion (2006) uses the term recreation ecol-
ogy, which is described as the study of recreation 
and visitor impacts.

Three other approaches are worthy of review. So-
cial Scientists in the US Forest Service developed 
the Recreation Opportunity Spectrum. Simplisti-
cally, this approach was an onion-skin type of land-
scape zoning, with non-motorized recreation in 
the center, light impact motorized in the adjacent 
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layer and heavy impact activities towards the out-
side. This is used extensively in the USA and gained 
some traction in Australia. It was never popular in 
Canada. Robert Graham of the University of Wa-
terloo and Grant Tayler of Parks Canada developed 
the Visitor Activity Management Program for Parks 
Canada. This was very different from the Ameri-
can approaches. It was a program that aimed to 
understand each recreation activity and to develop 
a suite of management prescriptions to deal with 
all aspects of the activity. It was developed in the 
1980s, was never fully accepted by the federal 
agency, and died in the 1990s. Parks Canada has 
now moved on to the External Relations and Visi-
tor Experience Program (Parks Canada, 2007). This 
appears to be a pragmatic approach to ensure that 
Canadians visit and value their parks. It is aimed at 
getting people into the parks and ensuring a posi-
tive experience. This approach recognizes the criti-
cal fact that parks must have large numbers of mo-
bilized supporters if the park concept is to survive 
politically. Of all these visitor management frame-
works, the only one mentioned in the Algonquin 
Park Management Plan is carrying capacity.

The closest concept to a synthetic theory under-
pinning visitor management policy in Ontario 
Parks is the park class structure. The class struc-
ture of Ontario Provincial Parks that was devel-
oped in the 1970s and refined in the 2006 Act 
has important elements that help define the al-
lowable recreation activities in each class.  Sec-
tion 8(1) of the Provincial Parks and Conserva-
tion Reserves Act, 2006 provides six classes of 
provincial parks:

Wilderness Class Parks.•	

Nature Reserve Class Parks.•	

Cultural Heritage Class Parks.•	

Natural Environment Class Parks.•	

Waterway Class Parks.•	

Recreational Class Parks.•	

One might consider Conservation Reserves as a 
seventh class, but the law is not written in this 
way. Sections 8(2) through 8(7) of the Act give 
normative descriptions of the landscape functions 
of each class as well as the types of activities al-
lowed. Soon, Ontario Parks must produce a new 
set of policies for each class based on these de-
scriptions. The six-class structure of parks has a 
gradation of the level of human use varying from 
very low in wilderness class to much higher in the 
recreation class. This class structure ensures that 
within any one park the types of activities pursued 
are appropriate to that class. It also insures that 
across a system of parks, a wide range of activities 
is encouraged.

The Ontario Planning and Management Poli-
cies (Ontario Parks, 1992) also outline a zoning 
framework that is applied uniquely within each 
park class. This zoning framework identifies types 
of uses that occur within each zone.

This system of well-defined park classes within a 
system of parks and park zones within the manage-
ment plan of each park is a reasonable and success-
ful approach that has withstood the test of time. 
One wonders why other park agencies in Canada 
and elsewhere have not adopted the concepts.

The various stakeholders are very important in the 
development of this planning process and struc-
ture, as outlined above. As Killan (1993) revealed, 
various NGOs have had a huge impact on the policy 
structure that we now see as visitor management 
practice in Ontario Provincial Parks. For example, the 
idea of park classes and zoning in Ontario Provincial 
Parks arose from a brief by the Ontario Federation of 
Naturalists in 1958 (Killan, 1993, p.132-133). One 
of the themes of Killan’s impressive book on the his-
tory of Ontario Provincial Parks is the impact of con-
servation NGOs on park policy.

By the end of the last century, it became obvious 
that visitor and tourism management involves much 
more than determining use levels and drawing zon-
ing maps. It involves a large range of concepts and 
many stakeholders. Visitor use planning is a political 
process of consultation, mediation, and compromise 
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of many stakeholders occurring within the context 
set by law and policy. 

Scholarly treatment of visitor and tourism manage-
ment lagged well behind other important aspects 
of park management, such as wildlife management 
and forest management. The floodgates of ideas 
on visitor management opened at the turn of the 
century when comprehensive scholarly treatments 
began to be published. It started to become rec-
ognized that park recreation and tourism activity is 
massive in scope and impact. In just Canadian and 
American parks alone, it involved a minimum of 2.6 
billion visitor days of activity with a calculated eco-
nomic impact of between US $236 billion and $370 
billion (Eagles, McLean and Stabler, 2000). Unfortu-
nately, a global inventory of park use and a global 
compilation of park economic impact have not yet 
been compiled. But we do know that 11.5% of the 
earth’s terrestrial surface is in some form of protect-
ed area (Chape, et al., 2003) and the recreation visi-
tation level must be over 10 billion visitor days when 
the heavy usage in Europe and Asia is added to the 
North American figures given above.

The first book dealing comprehensively with park 
tourism was Tourism and National Parks: Issues and 
Implications by Butler and Boyd (2000). This contained 
a series of papers that explored park tourism globally, 
but not comprehensively. The massive Encyclopedia of 
Ecotourism (Weaver, 2001) followed in the next year. 
It covered all aspects of ecotourism, both inside and 
outside of parks, in the most in-depth and compre-
hensive treatment yet published. The next year, 2002, 
was the United Nations International Year of Ecotour-
ism (UN, 1998) and as one contribution to that UN 
special year, the IUCN (World Conservation Union), 
UNEP (United Nations Environment Programme) and 
the WTO (World Tourism Organization) co-sponsored 
Sustainable Tourism in Protected Areas (Eagles, Mc-
Cool and Haynes, 2002). That comprehensive treat-
ment provided a broad coverage of all aspects of 
park tourism planning and management in the form 
of guidelines aimed at planners and managers. The 
book attained a wide audience when published first 
in English and later in Spanish, Japanese, Chinese, 
Korean, Russian and Indonesian. A more technical 
treatment of park tourism for advanced scholars was 

published the same year (Eagles & McCool, 2002). In 
2006, the first park management book was published 
with a truly global focus, Managing Protected Areas: 
a Global Guide (Lockwood, Worboys and Kothari, 
2006). Previously, all such books had been nation-
ally focused, with the usual constraints imposed 
by the myopic view inherent in discussing just one 
country. This 2006 book, Managing Protected Areas: 
a Global Guide, dealt with all major aspects of park 
management, with visitor and tourism issues care-
fully intertwined with other management concerns. 
A 2007 book, Tourism and Protected Areas: Benefits 
beyond Boundaries, provided best practices examples 
of park tourism management globally as discussed at 
the 5th World Parks Congress in South Africa (Bushell 
& Eagles, 2007). By the year 2008, park visitor and 
tourism management is firmly recognized as a major 
global scholarly activity. It is important to understand 
Algonquin Park, Ontario’s iconic park, within this 
global view.

This review now returns to the local level and looks 
in more detail at visitor and tourism management in 
Algonquin Park. This review will utilize the interna-
tional literature on park tourism management and 
will attempt to provide suggestions for an improved 
policy structure in the next management plan.

Section 4 
Analysis of the Management Plan  
Policies on Visitation and Tourism

In an attempt to understand the visitor and tourism 
management policy in Algonquin Provincial Park, a 
content analysis of the most current 1998 Algon-
quin Provincial Park Management Plan (APMP) was 
undertaken. It is important to note that the 1998 
Park Management Plan has no policies specifically 
addressing the term “visitor management.” How 
then can a content analysis of visitor management 
policy be undertaken using the current Manage-
ment Plan? To achieve this objective, we first state 
the recreation, tourism and heritage management 
objectives as they appear in the 1998 Management 
Plan and secondly relate those objectives to any 
statement about visitor management policy in the 
Algonquin Provincial Park Management Plan.



Paul F. J. Eagles and Grace Bandoh 103

Visitor Management Goals

The goal for Algonquin Provincial Park is:

To provide protection of natural and cultural 
features, continuing opportunities for a diversi-
ty of low-intensity recreational, wilderness, and 
natural environment experiences; and, within 
this provision to continue and enhance the 
Park’s contribution to the economic, social, and 
cultural life of the region (APMP, 1998, p.6)

The current Management Plan for Algonquin Pro-
vincial Park has five objectives: 1) protection; 2) rec-
reation; 3) heritage appreciation; 4) tourism; and, 5) 
resource management. In order to examine visitor 
management policy, we undertook a content analy-
sis of the current Management Plan by concentrat-
ing on the three objectives that deal with recreation, 
tourism and heritage appreciation. The specific ob-
jectives are stated as follows.

Recreation Objective:

To provide outdoor recreation opportunities rang-
ing from high-intensity day use to low-intensity 
wilderness experiences (APMP, 1998, p.7).

Heritage Appreciation:

To provide opportunities for exploration and ap-
preciation of the outdoor natural and cultural 
heritage of Algonquin Park (APMP, 1998, p.8).

Tourism Objective:

To provide Ontario’s residents and out-of-prov-
ince visitors with opportunities to discover and 
experience the distinctive regions of Algonquin 
Park (APMP, 1998, p.8).

Initially, it may be useful to explore the content of 
these objectives. The wording of any plan objectives 
is very important. They should be specific, measur-
able statements that provide guidance in making de-
cisions about appropriate levels, types and amount of 
visitor and tourism developments. More specifically, 
objectives should be: (1) output-oriented; (2) time-

bound; (3) specific; (4) measurable; and (5) attainable 
(Schoemaker, 1984). None of the statements in the 
three objectives is time-bound. They are all open-end-
ed. They are more general than specific. Some are 
measurable, but only if more specific definitions are 
developed. For example, activities associated with the 
phrases “opportunities,” “high-intensity,” and “low-
intensity” can only be measured if clear definitions 
allow for development and implementation of a mea-
surement program. One can only know if an objective 
is attained when a measurement program is in place 
and the results reported.

It is our initial conclusion that the current Manage-
ment Plan objectives for recreation, tourism, and 
heritage appreciation do not fulfill standard criteria 
for the wording of plan objectives. As a result, it is 
difficult to determine if the plan objectives were im-
plemented successfully. In addition, we did not find 
documentation to show that a measurement pro-
gram was in place to determine if the objectives have 
been fulfilled. 

Additionally, these objectives are so general, that 
one might draw the conclusion based on general 
knowledge that some were fulfilled. It is relatively 
easy to fulfill a very general objective. Algonquin 
continues to provide a range of outdoor recreation 
opportunities. There are information programs op-
erating within and outside the Park. One hopes 
park regulations are enforced, but we found no 
documentation to this effect. We understand that 
an emergency response program is in effect, but 
we found no document that describes the details. 
The tourism objective is so broadly worded it is al-
most useless. The objective only states that the Park 
will provide “opportunities to discover and experi-
ence the distinctive regions of Algonquin Park.” It 
does not say that anyone actually has to make use 
of these opportunities. There is no volume, distri-
bution or experiential target. The Heritage Appre-
ciation objective is also vague, stating the need to 
“provide opportunities for exploration and appre-
ciation.” Again, there is no statement that anyone 
actually has to avail themselves of these opportu-
nities. It is unclear how one would measure how 
much exploration is needed to fulfill this objective. 
To our knowledge, there is no program to measure 
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the level of appreciation that is inculcated by the 
Algonquin experience.

The current Management Plan lists a large number 
of recreation opportunities in the Park. Presumably, 
these activities fulfill one or more of the three man-
agement objectives. However, the plan does not at-
tempt to connect the recreation activities directly to 
the recreation, tourism, and heritage objectives.

Visitor Management Policies – Strategies for 
the Recreation Objective

The recreation objectives of the Park are:

To provide outdoor recreation opportunities rang-•	
ing from high-intensity day use to low-intensity 
wilderness experiences (APMP, 1998, p.7).

The Algonquin Provincial Management Plan outlines 
several measures that appear to fulfill the recreation 
objective. In fulfilling the recreation objective, the 
plan mentions:

Back-country travel and camping in the interior •	
of the Park.

Car camping and day use along Highway 60 •	
Parkway Corridor.

Canoeing, tripping, backpacking, cross-country •	
skiing, scenic/wildlife viewing, fishing, hunting.

Semi-wilderness experience using ski-trails.•	

Visitors participate in activities such as swim-•	
ming, sunbathing, scenic/wildlife viewing, pic-
nicking, biking, hiking, walking, and fishing.

Hunting and seasonal hunt camps are permitted •	
in Clyde, Bruton and Eyre townships.

Modest, roofed accommodations using existing •	
cabins.

In Development zones the policy is: To provide over-
night and day use recreational opportunities without 
creating visitor congestion or detracting from the 
area’s natural qualities (APMP, 1998, p.37). A selec-
tion of statements in the section called Recreation 
Management illustrates the types of issues addressed 
in the plan.

Recreation for visitors to Algonquin can mean •	
car camping along the Parkway Corridor, en-
joying day use activities or experiencing the 
interior (p.37). 

Interior management is aimed at providing •	
back-country recreational opportunities while 
preserving and perpetuating the character-
istics of the Algonquin Interior “wilderness” 
experience (p.37).

A “wilderness” experience includes solitude, nat-•	
ural qualities and the absence of human, technol-
ogy such as roads, garbage and motors (p.37). 

Interior management strategies are designed •	
to mitigate conflicts between users (such as 
canoeists and motorboat users) and place con-
trol and regulations on other uses (e.g., forest 
management) (p.37). 

To reduce conflicts between users in some •	
lakes, motorboats are prohibited during the 
peak summer period to preserve the “wilder-
ness” feeling for canoeists but are permitted 
during spring and fall when fishing is the more 
popular activity (p.37).

Camp Ahmek: The children’s camps in Algonquin Park provide a 
rich environmental education and outdoor recreation experience 
for youth. 

P. F. J. Eagles
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Matching the number of interior canoe trippers and •	
backpackers with supply of campsites is achieved 
through the Park reservation system (p.37).

The major themes of this set of statements include: 
the Algonquin wilderness experience, conflict be-
tween users, and matching use levels to supply. 
These are standard outdoor recreation manage-
ment issues that one could find in virtually any 
park management plan. Of more interest are the 
issues that are not discussed. There are no targets 
and few principles to help determine targets, other 
than the very broadly worded Park goal. There are 
no processes to evaluate the attainment of targets, 
except for one – using the reservation system to 
match interior user numbers to campsite supply. It 
might be useful to outline some issues that under-
lie the recreation objectives.

The recreation objective is to provide outdoor rec-
reation opportunities. However, there is no target 
for these opportunities. What is a recreation oppor-
tunity? How does one know when an opportunity 
has been provided? How many opportunities should 
there be: one, 1000, or 10,000?

The plan states that the “canoe camping is close 
to capacity” (APMP, 1998, p. 7). What factors were 
used to make this capacity determination? We point 
out earlier that it is possible to increase interior canoe 
use without increasing the number of campsites, so 
possibly this statement is in error. How many interior 
users are desirable? 

The listing of current activities and programs in the 
plan assumes that each fulfills the overall objective. 
There is virtually no way that an independent ob-
server can assess whether the Park’s activities and 
programs are appropriate or if they fulfill the plan’s 
goal and objectives.

Visitor Management Policies – Recreation Facilities

The Algonquin Provincial Park Management Plan 
provides long lists of current recreation facilities. 
These are well-known to visitors. Some of the fa-
cilities include trails, picnic areas, campgrounds 
and campsites, and modest roofed accommoda-

tion. Most of these facilities were put into the 
Park before the first management plan was pub-
lished in 1974. This first plan generally accepted 
the situation as it occurred at the time. This pol-
icy continued through all subsequent plans. The 
current plan assumes that the current facilities 
are appropriate. 

Within the concept of recreation planning, all fa-
cilities are seen as being a mechanism to fulfill an 
objective or program goal. For example, roads are 
provided to ensure access to sites. Communication 
towers are provided to fulfill safety needs. What is 
not entirely clear in the Algonquin Plan is what ob-
jectives are fulfilled by each facility. One can attempt 
to make connections, but the plan does not.

There is virtually no discussion of any criteria that 
might be applied to these facilities. What is their 
purpose? How will they be managed? What level 
of service will be provided?

It is very interesting that some of the major recre-
ational facilities – six children’s camps and three 
lodges, important components of the recreation 
and tourism activities in Algonquin Park – are only 
briefly mentioned in the management plan.  Under 
the heading of “Commercial Facilities,” there is a 
brief discussion of the commercial facilities oper-
ated by the private sector under commercial leases 
and agreements. These commercial facilities include 
lodges, youth camps, and stores.

Three lodges located on the Parkway Corridor •	
provide accommodation and services to a seg-
ment of society that chooses not to camp but 
wish {es} to partake of the Park’s environment 
(APMP, 1998, p.54).

Six youth camps located in the {Parkway} Cor-•	
ridor make a significant contribution to the park 
by increasing awareness of natural areas among 
young people (APMP, 1998, p.54).

There appears to be little recognition of the role 
of these facilities in the larger goals of the Park. 
These facilities are not connected to other goals, 
such as recreation opportunity, information, ex-
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ploration, or appreciation goals. However, all 
privately-owned facilities in the Park are encour-
aged to “pursue activities\programs that foster 
an understanding and appreciation of the natu-
ral environment” (APMP, 1998, p.54). There is no 
indication that there is a monitoring program to 
check if the privately-owned facilities have such 
education programs.

There is no goal in the management plan to develop 
accommodation facilities that provide a range of 
experience types and accommodation preferences. 
The Park now provides camping, yurts, a few remote 
cabins, and three high-priced lodges. There are no 
medium-priced accommodations, but the “provi-
sion of additional moderately-priced lodge services 
and hostels in the Park will be studied” (APMP, 
1998, p.54). Such facilities occur outside the Park, 
but there appears to be no policy in the plan to rec-
ognize that Algonquin functions within a regional 
recreational and tourism economy. 

These statements make no connection between 
these facilities and the experience dimension of the 
Park. As mentioned earlier, the impact of the chil-
dren’s camps on the lives of individuals and subse-
quently on Canadian park policy has been large and 
is not fully recognized in the Park plan.

The facility policies in the Management Plan can 
be typified as simply listing those that occur and 
assuming that the ones that exist are appropriate. 
There is little discussion of what new or improved 
facilities might be necessary to more fully fulfill 
Park objectives. 

Some new recreational facilities are anticipated. 
Moderately priced lodges were to be studied (APMP, 
1998, p.54), but we found no evidence that such 
a study was done. Some new “paddle-in, walk-in 
or boat-in” campsites “may be provided” in the 
Parkway Development Corridor (APMP, 1998, p.50), 
but we found no evidence that such campsites were 
constructed. More interior campsites “may be de-
veloped within the first day’s travel zone” (APMP, 
1998, p.52). The issue of interior campers travelling 
into the interior for only one day and then stopping 
was addressed by changes in the registration sys-

tem. People are not allowed to stay for more than 
one night on lakes that are only one day travel in 
from the entrance stations. This forces them to keep 
moving and reduces the demand for more interior 
campsites within the first day’s travel zone. The reg-
istration system forces people to give a complete list 
of the travel route, which insures compliance with 
this policy. We conclude that changes to the regis-
tration system removed the need to develop more 
interior campsites, but documentary evidence was 
not found on this point.

The Political Ecology of Algonquin  
Visitor Management

Decisions on policy within a park are made through 
a complicated, multi-sectoral political process often 
known as political ecology. Similar to natural ecolo-
gy, political ecology is a complicated interacting sys-
tem with many inputs and many outputs. A review 
of the plan can provide some idea of the dominant 
ideology underlying the park’s political ecology.

The current management of Algonquin has many 
attributes of the command and control model prev-
alent in resource management institutions, and is a 
descendent of the top-down control of crown game 
reserves. The Management Plan is a great example of 
this approach. It is normative, providing descriptions 
of intentions and actions, without describing why 
these are appropriate or how they came about. Such 
an approach is fading away in planning practice. The 
next park plans should be much more consultative, 
with a fuller description of decision processes and 
outcomes. The visitors are also the owners of this 
Park. As with all owners, they demand a say in what 
happens. Park visitation is a process that leads to 
democratization, with each visitor expecting to have 
a say. The next management plan must better rec-
ognize this open policy approach.

Best Practice Visitor Management and 
Algonquin Park

Visitor management is a client-oriented approach to 
planning and service delivery that considers the visi-
tors’ needs, expectations, and satisfaction (Eagles, 
McCool and Haynes, 2002). The main features of 
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visitor management policies in parks include control, 
direction, and mitigation of visitor impacts (Eagles, 
McCool and Haynes, 2002). Specifically, visitor man-
agement strategies or policies address a large num-
ber of discrete areas of concern. In order to analyze 
the agency-wide policies of major federal and pro-
vincial park agencies in Canada and the USA, Hyslop 
and Eagles (2007) adopted the 30 major subject ar-
eas found in the IUCN approved guidelines for visitor 
and tourism planning management (Eagles McCool 
and Haynes, 2002) as indicating the scope of visitor 
management policy. That same list of 30 important 
factors was adopted for this analysis of the Algon-
quin visitor management policy analysis.

This analysis also deals with policy coherence, the 
idea that all the major policies within an administra-
tion should be linked, recognized and complementa-
ry. Therefore, one level of policy, such as a park man-
agement plan, should recognize and reference higher 
level and lower level policies. For example, there is no 
need for a park management plan to repeat all high-
er level agency policies, but the management plan 
should mention that such policies exist and indicate 
how those policies impact on the management plan.

A basic question must be asked. What level of detail 
should occur in a Management Plan? Given the legal 
weakness of the Management Plan in Ontario Provin-
cial Parks and the history of many management actions 
occurring without reference to the plan, it is necessary 
to argue for considerable detail. For effective public 
understanding of park visitor management, each per-
son requires sufficient detail in the policy statements of 
government.  We will discuss the 30 major subject ar-
eas of visitor and tourism planning and management.

1. Goals and Objectives for Visitation

A goal contains the stated social purposes for which 
a protected area is established, while objectives are 
explicit statements of what is to be accomplished. 
The Algonquin Park Management Plan lists three 
objectives in visitation and tourism:

To provide outdoor recreation opportunities •	
ranging from high-intensity day use to low-in-
tensity wilderness experiences.

To provide Ontario’s residents and out-of-•	
province visitors with opportunities to dis-
cover and experience the distinctive regions 
of Algonquin Park.

To provide opportunities for exploration and •	
appreciation of the outdoor natural and 
cultural heritage of Algonquin Park (APMP, 
1998, p.7-8).

As discussed earlier, these three statements do not 
fulfill the five characteristics of appropriate plan-
ning goals: (1) output-oriented; (2) time-bound; (3) 
specific; (4) measurable; and, (5) attainable (Schoe-
maker, 1984).

These visitation objectives are silent on major issues. 
There are no objectives for visitor numbers, econom-
ic impact, or fiscal income from visitation. There is 
no statement on levels of desirable service quality. 
There is no objective linking plan implementation to 
staff numbers and qualifications.

2. Visitor Use Plan

A visitor use plan contains strategies to guide tour-
ism and recreation within protected areas. Guide-
lines to direct the development of a park tourism 
and visitor use plan are found in Eagles, McCool and 
Haynes, 2002, p 44. There is no explicit visitor use 
plan within the management plan. However, various 
elements of such a plan are scattered throughout 
the document.

3. Use of an Established Visitor Management 
Framework

In the USA and Canada several visitor management 
frameworks were developed, often to address high 
volumes of visitors.  The most common of these 
visitor management frameworks are the Recreation 
Carrying Capacity, Limits of Acceptable Change 
(LAC), Visitor Impact Management (VIM), Visitor Ex-
perience and Resource Protection (VERP), Visitor Ac-
tivity Management Process (VAMP) and the Recre-
ation Opportunity Spectrum (ROS) (Eagles, McCool 
and Haynes, 2002; p.44). 
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The only visitor management framework discussed 
in the Algonquin Park’s Management Plan is that of 
carrying capacity. However, as we point out earlier 
in this paper, the park class structure and the zoning 
framework for Ontario Provincial Parks is a type of 
visitor management framework.

4. Permitted/Encouraged Visitor Levels and Uses.

Permitted/encouraged visitor levels and uses refers to 
policies that set the desirable number of people that 
may enter a recreation area (e.g. limiting campsite 
use when all camps are occupied or setting limits on 
boat sizes). The Park’s Management Plan states that 
the interior carrying capacity is much lower than 
elsewhere; therefore, the introduction of large num-
bers of users would erode basic wilderness qualities. 
The interior recreation management policies are di-
rected toward developing and implementing a pro-
gram to regulate and distribute interior users and 
guard against overuse (APMP, 1998, p.37). 

Despite the fact that high visitor numbers can 
be problematic for protected area managers, 
attracting sufficient numbers of park visitors is 
equally important. The long-term success of ef-
forts to protect and reveal Canada’s natural and 
cultural resources depends on the ability of Ca-
nadians to understand and appreciate their heri-
tage and to adopt practices which are sensitive 
to the environment. This is encouraged through 
a variety of education and interpretation pro-
grams and demonstrated leadership at the na-
tional and provincial levels. Park education and 
interpretation are extensively addressed in the 
Park’s Management Plan. Visitors to Algonquin 
Park are educated through The Raven, the Park’s 
newsletter, leaflets, Highway 60 and interior tab-
loids, Campground Brochures, Winter Trail in-
formation, Maps, etc (APMP, 1998, p.45). More 
recently, the Park’s website and the Friends of 
Algonquin website have added new levels of 
information provision. Internet technology has 
developed in the 10 years since the current Man-
agement Plan was approved.

Scheduling involves establishing the location and 
timing of individual group use of a recreation area. 

Scheduling occurs for some activities in Algonquin 
Park. As an example, the Natural Heritage Education 
Interpretive programs are scheduled on a regular ba-
sis during the peak seasons but are reduced during 
off-peak season. Furthermore, in summer, children’s 
programs, wolf howls and individual group presen-
tations are carried out in different areas of the Park.

Restrictions by group characteristics are another area 
the Park’s Management Plan addresses. A park may 
deny entry to groups planning to undertake certain 
activities, such as orienteering or hunting. As part of 
visitor management policy, Algonquin Provincial Park 
prohibits private aircraft use, military land exercise, 
and the possession of fire arms by the public unless 
transported in a vehicle on Highway 60, where they 
must remain unloaded and encased. Additionally, 
water skiing, rock climbing, and wolf hunting are not 
permitted in the Park. 

Site hardening is often done to reduce park visitors’ 
impacts on sensitive soils and vegetation, and to help 
meet the visitors’ needs for usable access. In Algon-
quin Provincial Park, boardwalks and stairs are cre-
ated or used to minimize the negative impact from 
visitor traffic.

Some type of interior carrying capacity determination 
must have been made, since the park developed a 
finite number of interior campsites. In addition, the 
park management plan states that the “canoe camp-
ing is close to capacity” (APMP, 1998, p. 7). There is 
no indication given on the methods used to develop 
this carrying capacity. As it now stands, it looks like an 
arbitrary determination. In addition, there is no direct 
connection made in the plan with the number of in-
terior campsites, the length of stay, and any other fac-
tor, such as ecological impact or recreation demand.

A level of recreation carrying capacity has been de-
termined in Algonquin Park, according to the APMP 
(1998), which states that “recreation capacity is estab-
lished to ensure the protection of the environment and 
the visitor experience, to reduce conflicts between us-
ers, and for safety purposes” (p.37). The plan states 
that the camping and the day use facilities provide for 
“a large concentration of visitors [while the] interior’s 
carrying capacity is much lower” (APMP, 1998, p.37).
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There is no description of the theory or the methods 
used to define and assign these recreation capaci-
ties. It is probable that a political process similar to 
the Limits of Acceptable Use Framework led to a 
consensus that a certain level of use was desirable 
and acceptable. If this is true, then it is not really a 
carrying capacity concept, it more simply a political 
determination of acceptable use level.

5. Conflict Management

Conflict can be defined as goal interference. Con-
flict occurs when one person cannot fulfill his or 
her goals due to the behavior of another person. 
Conflict can occur in four ways: 1) between visi-
tors and managers; 2) between recreationists in the 
same activity; 3) between recreationists engaged 
in different activities; and, 4) between recreation 
and non-recreation activities (Eagles, McCool and 
Haynes, 2002, p.56). A park approved publication 
states that the first Master Plan of 1974 was creat-
ed to address the conflicts between wilderness ca-
noeists and logging, a type 4 conflict, and between 
wilderness seekers and motor boaters, a type 3 
conflict (Friends of Algonquin Park, 2008). Eagles 
and Martens (1998) concluded that spatial zon-
ing, to separate logging from recreation, and the 
information management, to limit the knowledge 
of logging impacts with Park users, were successful 
in reducing the level of public conflict referred to 
provincial politicians in regards to the logging – wil-
derness recreation debate, a type 4 conflict.

The type of conflict most discussed in the Park’s 
management plan is conflict between recreationists 
engaged in different activities, a type 3 conflict. The 
Park’s Management Plan attempts to minimize con-
flicts between motor boats users and canoeists by 
restricting motor boats to certain lakes and limiting 
motor size. In addition, motorboats are prohibited 
on some lakes during the peak summer period to 
preserve the wilderness feeling for canoeists but are 
permitted during spring and fall when fishing is the 
more popular activity.

There is no discussion in the plan of type 2 conflicts, 
those that occur within a recreation activity, for ex-
ample those amongst different types of canoeists or 

campers. There is also no discussion of the type 1 
conflicts, those that occur between users and man-
agers. It appears that if citizens disagree with park 
management policies they can only see these ad-
dressed at the next Management Plan review.

The Management Plan does not outline processes 
that will be used for on-going conflict resolution. It 
appears that conflict resolution is only supposed to 
occur during plan preparation or amendment, and 
thus the plan is silent on conflict resolution process-
es to be used during plan implementation. The plan 
is largely silent on the on-going conflict between 
aboriginal hunting and trapping with appreciative 
outdoor recreation, a type 4 conflict.

6. Methods of Transportation

Transportation infrastructure in parks provides vis-
itors with access to opportunities for understand-
ing, appreciation and enjoyment. In Algonquin, 
this infrastructure is also an important service to 
local people and to regional traffic movement. 
Transportation infrastructure is also important for 
policing, resource management, and the move-
ment of park maintenance vehicles. However, mo-
torized transport can disrupt wildlife with noise, 
pollution and dust, damage vegetation, kill wild-
life, and affect water quality.

Transportation management policy involves set-
ting regulations to govern: the numbers, types and 
speed of road vehicles; the level of public transit; the 
use by off-road vehicles, boats and aircraft; and, the 
time of day at which movement can take place.

The Algonquin Park Management Plan (p. 40-41) 
outlines the areas in which transportation equip-
ment can function and the types of equipment al-
lowed within those areas. The policies are aimed 
at the Park visitors and their recreation use. These 
policies are reasonable and came about after many 
years of political negotiation. There are policies on 
logging roads and the crossing of logging roads by 
recreation trails (p. 42 to 44).

There is very little policy direction on the transporta-
tion needs of the Park managers. The plan does not 
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fully address the massive road system in the Park for 
logging. In fact, this road system is hidden, as no 
maps showing these roads are in the management 
plan or are publicly available from any park agency 
source. During the lobby work leading up to the 
Parks Act revisions in 2006 the Wildlands League 
used the Freedom of Information processes to ob-
tain a map of the logging roads in the park. But one 
of the stipulations provided was that this map could 
not be distributed or published. However, since the 
onset of Google Earth, much of the logging road 
system can be observed by anyone with access to 
the internet. The plan is silent on the use of the 
logging road system by native people for hunting 
purposes. This is a major issue discussed by many 
people, which needs to be addressed in the next 
management plan.

Aircraft use for recreation is prohibited, but is allowed 
for research and park management purposes. This poli-
cy should be explicitly stated in the Management Plan.

Unfortunately, there are no rules or policies regard-
ing the numbers of vehicles on Highway 60 and no 
environmental impact policy on its use. For exam-
ple, noise from heavy truck use of Highway 60 is 
not mentioned, and road kill of wildlife caused by 
Highway 60 traffic is ignored. There is little mention 
of road speed limits and their enforcement. Based 
upon personal observation, there appears to be very 
little enforcement of the speed limits along Highway 
60. There is no mention of Highway 60 being a rec-
reation corridor for bicycle touring and hiking. There 
is no mention of a policy to encourage bus transit 
access to and within the Park.

The legal authority over Highway 60 by an out-
side agency is not mentioned in the Management 
Plan. Traffic volume and speed limits on Hwy 60 
are the mandate of the Ministry of Transportation 
(Ontario Parks, 2008). This division of powers be-
tween the Ministry of Transportation and Ontario 
Parks for the management of the highway is an 
important issue that should be outlined and dis-
cussed in the Management Plan. The park’s posi-
tion on Highway 60 transportation management 
should be outlined in the plan and communicated 
to the Ministry of Transportation.

Clearly, transportation policy in the Management 
Plan is incomplete. The plan does not represent the 
full range of transportation uses that currently exist 
or the full range of issues that are important in visi-
tor experience management. 

7. Trails and Trail Marking

As a natural environment park, Algonquin Provincial 
Park offers visitors many recreational opportunities – 
such as hiking, bicycling and horseback riding – to 
enjoy the natural features or scenic areas of the Park 
(APMP, 1998, p.37). These recreational activities 
often take place along specially-designed and con-
structed trails. Trail locations in Algonquin Park may 
vary from year to year but visitor safety is ensured 
with proper signage (APMP, 1998, p.43). There are 
no detailed descriptions of the trails within the cur-
rent management plan. 

Interestingly, there is no goal in the management 
plan for the extensive system of trails that exist in 
the Park. Given the significance of the trail system to 
the visitor experience in the Park, one would expect 
that the Management Plan would outline educa-
tion, recreation, and environmental quality goals for 
the trail system. 

8. Noise Restrictions

All parks have a soundscape composed of the natu-
ral and human sounds that provide an aural context 
to the visitor experience. Noise is usually defined as 
any sound that negatively disrupts this soundscape. 
For example, the sounds of engines or the yelling 
of people at night are considered noise. With re-
gards to noise restriction, very little policy exists in 
the current Management Plan. However, the Park’s 
Management Plan prohibits noise-related offenses 
in campgrounds (APMP, 1998, p.44) and there is 
mention of noise standards for logging operations 
(APMP, 1998, p.42). There is no policy in the Man-
agement Plan in regards to noise from highway us-
age or Park equipment. The logging noise standards 
take the form of spatial zoning, separating logging 
from recreation, and daily recommended operating 
times. There is no policy on the noise levels of the 
logging trucks that use the various public roads of 
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the park, including Highway 60. Those who camp in 
the campgrounds near Highway 60 are very aware 
of the noise from trucks that use this road. Even 
though Highway 60 is managed by the Ministry of 
Transportation, the Park Management Plan should 
develop policies that outline the park’s objectives in 
regards to noise that would then be communicated 
to the Ministry of Transportation.

9. Restricted Items and Activities

Parks often develop policies to prohibit entry based 
on visitor characteristics.  Policies may encourage 
visitors to carry specialized equipment for environ-
mental or safety reasons. The Management Plan 
contains a long list of restricted items and activities, 
including firearms (p.39), water skiing (p.41), rock 
climbing (p.38), hunting of wolves (p.39), private 
aircraft (p.41), and military exercise on land (p.41). 
There are activity-specific restrictions such as the can 
and bottle ban for interior users. Do the loggers and 
the natives who drive into the interior have to adhere 
to the can and bottle ban? This long list of restricted 
items and activities was developed over years of po-
litical negotiation amongst the many stakeholders 
that are interested in the park.

10. Zoning and Temporary Area Restrictions

Zoning is a central tool used in Ontario park man-
agement plans to achieve an appropriate balance of 
recreation, conservation, and resource-use activities. 
Specific activities are permitted within the different 
zones with the aim of providing quality visitor ex-
perience while achieving nature conservation and 
resource extraction. The Park assigns all land and 
waters to zones, according to the Ontario Provincial 
Park zoning category system.  In Algonquin Park, 
seven possible zones exist: 1) Nature Reserve Zones; 
2) Wilderness Zones; 3) Natural Environment Zones; 
4) Historical Zones; 5) Development Zones; 6) Access 
Zones; and, 7) Recreation/Utilization Zones. Algon-
quin is unique as the only provincial park in Ontario 
that allows commercial logging and the associated 
recreation-utilization zone. Specific activities are 
permitted within the different zones with the aim of 
providing quality visitor experience while achieving 
nature conservation (APMP, pp.13-23).

The benefits of zoning include:  

The process of zoning helps managers, opera-1. 
tors, visitors and local communities to under-
stand what park values are located where;

Zoning oriented to establishing standards of 2. 
acceptable human impact helps to control 
the spread of undesirable impacts; and,

Zoning provides a better understanding 3. 
of the distribution and nature of different 
recreation and tourism opportunities within 
and around the protected area (Eagles, Mc-
Cool and Haynes, 2002, p. 98):

The zoning system, which is standard across all pro-
vincial parks, is one of the strengths of the Ontario 
Provincial Park planning system. The zone catego-
ries are reasonably comprehensive. Each is named 
in such a way as to be understandable to manager 
and visitor alike. 

The zoning authority comes from Section 12 (2) of 
the new Provincial Parks and Conservation Reserves 
Act, 2006. This section states:

(2)  As part of the approval of a management di-
rection, the Minister may define areas on maps 
or plans of provincial parks or conservation re-
serves as zones and may prescribe or approve 
policies that apply to the zones.

According to Section 12 (2) zoning in maps or plans 
is optional. Policies may be developed and approved 
for zones. Even thought the Ontario Park zoning 
system is a useful planning tool, there are legal 
weaknesses with the concepts. The entire process 
is optional and there is no legal power given to the 
zones or the policies attached to those zones.

The zoning system is also very loose in wording 
and implementation when compared to zoning 
in other planning regimes. Zoning is also used 
within municipal land use planning in Ontario. 
Those zones provide precision to a general land 
use designation given in the Official Plan. Let us 
illustrate an example. A municipal official plan 
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lays out land use designations on all land, both 
in mapping and associated wording. The desig-
nations in the Official Plan are general in nature, 
using phrases such as commercial, light indus-
trial, and low-density residential. The zoning sys-
tem then precisely defines the types of activity 
and development that can occur in each land 
use designation, for example; the exact coverage 
of the lot allowed, the set back from adjacent 
property, etc. This precision is necessary because 
such zoning is subject to court proceedings. In 
contrast, the Ontario Provincial Park system at-
tempts to do both broad-scale designations and 
the specific activity allocations within one desig-
nation. It is our opinion that it is unsuccessful in 
this regard. 

The Management Plan outlines a long list of facili-
ties, programs and activities allowed in each zone. It 
is unnecessary to list each of these. A discussion of 
the natural environment zones in the Management 
Plan may prove illustrative. 

Natural environment zones in Algonquin Park 
permit low-intensity recreational activities such 
as hiking, cross-country-skiing, bicycling, horse-
back riding, fishing, backpacking, canoeing 
and back-country camping. The five Natural 
Environment Zones are Stratton, Lake Travers, 
Oxtongue River, Fork Lake, and Sunday Lake 
(APMP, p.20).

The discussion is a simple list of the current activi-
ties and location names of these zones. It does not 
list criteria that could be used to discriminate lands 
or activities that are most appropriate for this zone. 
There are no specific criteria to determine the ap-
propriate activities for this zone. For example, if 
a new recreation activity is proposed by a visitor 
group, such as geocaching, what are the criteria 
to be used to decide if this activity is appropriate 
or allowable for this zone? The only criteria we can 
find are the words “low-intensity recreational ac-
tivities”. The only statement about the assessment 
of new activities states:

Projects and activities that may be proposed for 
the Park and lack specific direction in the Park 

Management Plan or Ancillary Plans will be ex-
amined for their conformance with the provin-
cial park system policies, the objectives of the 
Park Management Plan and other relevant Min-
istry policies (APMP, 1998, p.57)

This is a very broadly-worded statement that does 
not provide much guidance in how conformity will 
be determined.

The practice of area closure occurs when prohibi-
tions within particular areas are set for tourist use. 
For example, some recreational activities are only 
allowed at specific sites or within certain distances 
of surface water while others require a permit be-
fore entry to an area. In some extreme cases, an 
area is closed to all recreational use. In Algonquin 
Provincial Park, camping is permitted only on des-
ignated sites, motorboat use is limited to 30 lakes 
by regulation and visitors must obtain permission 
and approval from the Park Superintendent before 
travelling on non-designated routes. Furthermore, 
snowmobile use by the public is allowed only to 
provide winter access between Whitney and the 
Haliburton area along the hydro line corridor in 
Clyde and Eyre Townships. Winter camping must 
take place no closer than 30 meters from lakes, 
portages, and interior campsites. Presumably, these 
closures are consistent with the zoning policies, but 
this point is not clearly explained.

11. Accessibility for the Disabled

Accessibility is the concept of adapting park facili-
ties and programs for the use of those with some 
level of physical impairment. The park provides 
opportunities for shore fishing in day use areas 
for families with disabilities (APMP, 1998, p.50). 
New recreational facilities and improvements to 
existing facilities “will provide barrier-free access 
to the physically challenged, where possible” 
(APMP, 1998, p.49). The words ‘where possible’ 
are necessary because the costs, both financially 
and ecologically, of making all facilities barrier 
free are prohibitive.

Many of the Park facilities have been constructed 
or adapted with such a goal in mind. For example, 
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in the Pog Lake Campground the maintenance staff 
constructed sidewalks at a couple of campsites to 
enable wheelchair movement from the campsite to 
the comfort station. The Spruce Bog Boardwalk was 
recently rerouted and rebuilt to remove steps and 
enable wheelchair use. The Visitor Center is serviced 
by a ramp that allows wheel chair movement.  These 
three examples reflect implementation of the Man-
agement Plan policy on improving physical accessi-
bility of recreation facilities.

12. System of Reservation

Pre-assignment, through pre-registration or pre-
booking, involves the allocation of individual sites to 
specific individuals or groups before entry into a rec-
reation area, much like a reserved seat on a passen-
ger aircraft (Eagles, McCool and Haynes, 2002). This 
is a critically important management policy when 
long-distance travel is involved. Pre-assignment is 
encouraged in Algonquin Park to assist with trip 
planning, to reduce on-site conflict, and to ensure 
quality visitor experience. The Park encourages pre-
booking of its campground facilities by using the 
Ontario Parks’ agency-wide reservation service. By 
so doing, the Park is able to assign visitors to specific 
facilities before entry into the Park. With pre-assign-
ment, Algonquin Park is able to match the number 
of front country campers, interior canoe trippers and 
backpackers with the number of campsites or cabins 
available (APMP, 1998, p.37). Interior cabins can be 
reserved using the reservation service (APMP, 1998, 
p.52).The current Management Plan is out-of-date 
in regards to the pre-assignment policies and proce-
dures of Ontario Parks that have developed over the 
decade since 1998.

The pre-assignment policies at Algonquin Park 
have two major deficiencies. First, not all visitor 
service booking can be accessed from one source. 
Each of the private operations, including the 3 
lodges and 6 children’s camps, has its own system 
that is separate from that operated by Ontario 
Parks for the campsites. This can be confusing to 
the novice visitor and is very poorly explained on 
the Park’s website. Second, none of the special 
programs can be booked in advance, including 
the wolf howls, the day hikes, the evening pro-

grams, and the safety demonstrations. This is also 
confusing to the visitor and a deficiency in the 
pre-booking system.

13. Hours and Dates of Operation

For management purposes, it is necessary to estab-
lish hours and dates of operation. Once established, 
it is important to effectively communicate this infor-
mation to visitors. The Management Plan does not 
contain any mention of hours or dates of operation. 
However, the Park’s website has information on 
hours of operation, while opening and closing date 
information can be found in the 2007 Ontario Parks 
Guide (Ontario Parks, 2007b, p.73). The Manage-
ment Plan does not state that hours and dates of 
operation will be established, how they will be estab-
lished, and how these will be communicated to the 
visitors effectively. Of course, not all administrative 
detail can or should be placed into a management 
plan. However, the procedures for developing and 
implementing such policies should be discussed.

14. Length of Stay

Length of stay and permitted, visitor use levels are 
important aspects of park management and should 
be covered within any park management plan. 
Length of stay refers to the amount of time an in-
dividual or group may stay in a recreation area. The 
Park’s Management Plan states that the Park Inte-
rior generates 300,000 camper days per annum 
(APMP, 1998, p.52). In 2007 the actual number 
was 264,304 visitor nights of interior use (Ontario 
Parks, 2007a). The Ontario Parks Guide for 2007 
gives some information on minimum stay policies 
for provincial parks. For example, campsites may be 
reserved for a minimum of one night and a maxi-
mum of 23 nights (Ontario Parks, 2007b, p.43). In 
July and August, most rustic cabins and cottages 
are rented for a one-week minimum, Saturday to 
Saturday (Ontario Parks, 2007b, p.43). It is not 
necessary for the Management Plan to contain the 
specific length of stay policies; however, the plan 
should outline that such policies will be developed, 
should provide a process for this development, and 
suggest a communication policy.
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Length of stay policy is closely tied to the overall visi-
tation goal for any park. How much visitation is desir-
able? How can this figure be arrived at? The current 
Management Plan is silent on this very important is-
sue. The plan appears to accept that the current level 
of use in 1998 was acceptable, without explicitly 
mentioning this fact. However, the plan says that in-
terior use is close to capacity (APMP, 1998, p.7).

15. Fees, Differential Pricing and Finance

Fee policy is one of the most important aspects 
of visitor management policy (Drumm, 2007). The 
type of fees and the level of fees are important to 
visitors and to park management viability. Fees are 
part of a larger financial management plan.

Visitor fees can fulfill several management objec-
tives including: 

earning income;•	

decreasing use;•	

increasing use; •	

moving use to an alternative area or time; •	

creating an attitude of respect; or,•	

achieving some desirable social purpose, such •	
as favouring local residents or encouraging less 
privileged sectors of society to use protected ar-
eas (Eagles, McCool and Haynes, 2002, p.102).

The Park Management Plan is silent on this impor-
tant aspect of management. It is reasonable to as-
sume that since fees change over time, specific lev-
els would not be in the Management Plan which is 
in force for a decade or more. However, the plan 
should mention that a fee policy is decided by a 
separate decision process outside the management 
planning process.

Algonquin Park visitation is subject to many fees, 
and therefore the Park has a fee policy. There are 
fees for day use, for camping, for equipment rental, 
for guiding services, for firewood sales, and for a 

host of consumer products. The 2007 Ontario Parks 
Guide (Ontario Parks, 2007b) provides information 
on differential fees for seniors and people with dis-
abilities (p.9) and different facilities and activities 
(pp.21-23). There is one important fee policy that 
has broad implications. All the merchandise and 
food stores, rental companies, children’s camps, and 
lodges operated by the private sector charge fees 
according to market forces. This free market pricing 
is an important policy not stated in the Management 
Plan. Other park agencies take a different approach. 
For example, The National Park Service of the USA 
regulates all fees charged by private contractors and 
concessionaires in parks. This is done in US national 
parks because the monopoly held by such contrac-
tors leads to public concern about excessive prices. 
Ontario Provincial Parks takes the very different ap-
proach of free market pricing, but does not provide 
a description or a justification of the fee policy in the 
Management Plan.

The Park has many contractors, licencees, and con-
cessionaires, perhaps as many as 100 occur. What 
are the goals for park income in the contractual 
agreements for all these operations?  We were un-
able to find out the amount of income that the park 
obtains from these agreements.

In a major policy change, the Government of On-
tario dictated in the mid-1990s that Ontario Parks 
must be more financially self-sufficient through 
tourism fees and charges (Ontario Parks, 1995). 
This policy dictates levels of fees charged for day 
use and camping that encourage at least cost re-

Lake Opeongo Store: There are several stores in the Park that 
operate under concession licences with the Park.  

P. F. J. Eagles
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covery pricing, but the Management Plan does not 
mention this policy. Effective April 1, 1996 the Min-
istry of Natural Resources established the Ontario 
Parks Special Purpose Account within the province’s 
Consolidated Revenue Fund. All revenues received 
under the Provincial Parks Act were to be depos-
ited into this account and used by Ontario Parks 
for park management. Park revenue comes from 
user fees, equipment rentals, concession sales, and 
fines (AGO, 2002). This policy, changed in 1996, al-
lowed Ontario Parks to retain all income from tour-
ism fees and charges, for the first time in its history. 
Before that time, all such income had gone into 
the Consolidated Revenue Fund. This policy change 
vastly increased the importance of visitor and tour-
ism management within the overall focus of the 
agency as it started the move of financing park 
management to tourism fees and charges rather 
than from public grants based on the general tax 
income of the province.

The Environmental Commissioner of Ontario (ECO, 
2007) provided detailed figures on the overall Ontar-
io Provincial Park budgets over the period of 1992 to 
2007 (Figure 4.7). This revealed the overall financial 
implications of the move from government funding 
of parks to visitor funding of parks. One would ex-
pect such a policy change to be associated with in-
creased emphasis towards more sophisticated visitor 

and tourism management. This government policy 
change occurred in the years just prior to the release 
of the 1998 management plan, but there is no men-
tion of such an important policy shift in that plan. 
Important management changes that one might ex-
pect from such a policy shift could include: 

higher fees and charges for a range of visitor •	
services; 

new fees for services previously provided at •	
no cost;

more emphasis placed on visitor satisfaction; •	

increased emphasis on increasing length of  stay; •	

introduction of new programs and services that •	
have high financial return;

shifting of education programs to sectors that •	
charge for services;

a re-evaluation of the financial implications of •	
all licences, permits, contracts and concessions; 

increased emphasis on marketing;•	

development of a sophisticated financial plan; and,•	

20
06

 D
ol

la
rs

Fiscal Year

Government Funding  Special Purpose Account

Figure 7: Ontario Provincial Parks’ Budget 1992-2007.

10,000,000

19
92

/9
3

19
93

/9
4

19
94

/9
5

19
95

/9
6

19
96

/9
7

19
97

/9
8

19
98

/9
9

19
99

/0
0

20
00

/0
1

20
01

/0
2

20
02

/0
3

20
03

/0
4

20
04

/0
5

20
05

/0
6

20
06

/0
7

20,000,000

30,000,000

40,000,000

50,000,000

60,000,000

70,000,000

Figure 4.7. Ontario Provincial Parks’ Budget 1992-2007.



116 Visitor and Tourism Management in Algonquin Provincial Park: The Past, Present and Future

increased staff numbers, including some •	
with specialized expertise in visitor and tour-
ism management.

None of these major visitor and tourism policy shifts 
was indicated in 1998 Management Plan, but some 
may have been considered as operational details 
during plan implementation.

The Park apparently has an income target each year, 
but this target is not in the plan and is also not publicly 
available. This target may be one of earning an opera-
tional surplus each year, with the surplus going to head 
office for distribution to other parks in the system that 
do not earn sufficient income to cover expenses. It ap-
pears that the income earned by Algonquin is critical 
to the operation of the entire provincial park system, 
an important management emphasis that deserves 
discussion in the overall Management Plan.

In 2005/06 Algonquin Park had the largest budget 
of all provincial parks in Ontario, $6,210,402, which 
was almost 10% of the entire budget of the Ontar-
io Parks Agency’s budget of $67,972,939 (Ontario 
Parks, 2006).

The Minister and the Treasury Board must approve 
all fees charged each year. Therefore, the public 
sector fees are highly regulated and subject to 
close political oversight, while the private sector 
fees are unregulated and subject only to market 
willingness to pay.

The logging industry has a major impact on Algon-

quin Park. However, the Management Plan does not 
mention the financial impact of this industry on Park 
management. The Park has staff members dedicated 
to the oversight of the Algonquin Forestry Authori-
ties operations in the park. These people are paid 
out of the Park budget, which itself largely comes 
from visitor and tourism fees and charges. It appears 
that the Algonquin Forestry Authority provides no 
money each year to the Park for Park management. 
Therefore, money paid by visitors in Algonquin Park 
is used to manage logging activity in the park. This 
means that the Park visitors are subsidizing the man-
agement of the logging industry. The lack of trans-
parency in fees and financial policies in the plan 
means that this important information is not avail-
able to the readers of that plan.

The current Algonquin Park Management Plan is si-
lent on the entire fiscal aspect of park management. 
The lack of fiscal and fee policies for the park are 
major deficiencies in the current Algonquin Provin-
cial Park Management Plan. 

16. Visitor Education and Interpretation

Potential and existing park visitors require informa-
tion on park location, activities available, times of 
operation and fees. Interpretation involves an expla-
nation of cultural history and local ecology. Educa-
tion helps develop a visitor’s understanding and ap-
preciation. There are three fundamental objectives 
of interpretation – to promote management goals, 
to promote understanding of the agency, and to 
improve understanding of the protected area (Fig-

Goal Comment*

Management Goals Provide information to visitors on management policies.
Direct behaviour towards acceptable practices.
Encourage behaviour that minimizes negative environmental impact and maximizes 
positive impacts.

Promote Understanding of 
Agency

Public relations objective.
Develop positive public attitude towards protected area agency, staff members, poli-
cies and management.
Assist park management in carrying out new policy initiatives.

Understanding of Park Develop awareness, appreciation and understanding of park cultural and natural 
environments.
Develop heightened visitor satisfaction with recreation experience.
                                                                                   *(adapted from Sharp, 1976)

Figure 4.8. Interpretation Objectives 
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ure 4.8). These three goals appear to underlie the 
Algonquin interpretation program, but this is not 
mentioned in the management plan. As a visitor 
management tool, interpretation must affect visi-
tors’ behaviour, and motivate through an appeal to 
human needs and emotions (Eagles, McCool and 
Haynes, 2002).

The interpretation and education programs in On-
tario Provincial Parks had their origin with the con-
ducted hikes introduced in Algonquin in 1944. The 
Algonquin program is the oldest and largest in On-
tario. The extensive program of hikes, talks, pro-
grams and facilities is a very important part of the 
visitor management program.

One objective of Algonquin Park is: “To provide op-
portunities for exploration and appreciation of the 
outdoor natural and cultural heritage of Algonquin 
Park” (APMP, 1998, p.8).  The natural heritage edu-
cation program: “provides Park visitors information 
and programs that foster their appreciation of Park 
natural and cultural values” (APMP, 1998, p.45). The 
scope of the natural heritage education program oc-
curs on pages 45 and 46 of the plan. The manage-
ment plan does not mention evaluation of the edu-
cation program to measure whether these programs 
are fulfilling their goals.

Over the first 116 years of operation, probably the 
most important contribution of Algonquin Provin-

cial Park was the education of the citizenry of On-
tario – the millions of visitors who came, saw and 
learned. Algonquin attained global iconic status 
because large numbers of people absorbed the Al-
gonquin idea through satisfying experiences in the 
park. There is little doubt that over the long-term, 
the information, interpretation and education pro-
grams have been successful. However, formal eval-
uation is scarce.

Four common approaches used in the provision of 
information, interpretation and education are: 1) 
free information provision, usually done with ba-
sic orientation information; 2) user pay principle, 
where charges are levied for services such as special-
ized education programs; 3) the use of non-profit 
groups, such as Friends Groups, to provide services 
both with user pay and donated time; and, 4) the 
use of profit-making bodies that provide specialized 
programs for a fee (Figure 9). Algonquin Park now 
uses all four of these approaches, although this is 
not fully outlined in the Management Plan. It is not 
clear if an overall communication strategy exists, or 
one has developed haphazardly over time.

Algonquin Park uses all four approaches for the 
funding of education programs. The longest-stand-
ing approach, over a century old, was that of the 
user pay principle through the profit-making tour-
ism sector followed by the private companies that 
operate the Children’s Camps. Starting in 1944, free 

Approach Comment*

Free Information Provision Basic information provided at no direct cost to the consumer.
Used for travel directions, safety, program availability, and services.

User Pay Principle Services provided to those who pay.
Used for value-added programs, such as specialized personal services, books, art, 
film, drama, and databases.
Widely accepted by visitors when the cost is clearly tied to the service.

Non-Profit, Friends Groups Community groups provide interpretative services.
Costs covered by volunteer donations and payments by users.
Visitors can contribute to the park, with time, money and influence.

Profit-making Tourism Sector Tour companies or education camps provide a specialized guide paid for by a  
user fee.
Critically important in parks that are legally unable to operate cost recovery opera-
tions.
Many companies provide information to attract consumers, with the costs recouped 
by a sale of a product or a service.
                                       *(adapted from Eagles, McCool and Haynes, 2002, p. 110)

Figure 4.9. Information, Interpretation and Education Management Approaches
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information provision occurred with the Park inter-
pretive program offered by Park employees. This ac-
tivity grew so that by the 1960s over 30 summer 
students supervised by several permanent staff pro-
vided a wide range of education programs, such as 
conducted hikes, evening programs and children’s 
programs. Since that time, there was a continual de-
cline in number of these programs due to reduction 
in government funding and unwillingness by park 
staff to charge for the programs. A milestone oc-
curred in 1983 when the Friends of Algonquin Park 
entered into an agreement with the Park to: “en-
hance the educational and interpretive programs of 
Algonquin Park’ (Friends of Algonquin Park, 2008, 
p.1). The Friends started to fill in the gap left by the 
Park’s gradual withdrawal from these services. The 
Friends fund their work through private donations, 
memberships, partnerships, fundraising, book sales 
and fees for services. By 2008, the 25th anniversary of 
the Friends’ involvement in the Park, this organiza-
tion funded 66% of the total cost of providing all in-
terpretive services in Algonquin Park, including staff, 
facilities, publications and special projects (Friends 
of Algonquin Park, 2008, p.1). This movement of 
the provision of education services from a free, 
government-provided program to an NGO program 
is important policy, but one that is not mentioned 
in the Management Plan. This issue also illustrates 
the importance of pricing policy. A pricing policy for 
all of these various educational services exists in the 
Park, but is not discussed in the Management Plan. 
Therefore, it is not subject to a full public debate.

The Friends of Algonquin Park could be a much 
more financially effective organization if it was 
allowed to operate commercial enterprises, such 
as stores, lodges, and rentals. However, its sales 
income appears to be limited, by park policy, to 
only two bookstores. The range of products in 
those stores is also limited to avoid competition 
with the stores operated by profit-making con-
cessionaires. This policy is not mentioned in the 
Management Plan.

Other park agencies have different policies. The 
Friends of Point Pelee operate a book store and a 
food concession, thereby earning valuable income 
to support the educational programs. Parks Can-

ada has contracted several national historic sites 
to the local Friends Group. An NGO operates the 
entire parks system of Belize. The scope of the op-
erations of the Friends of Algonquin Park could be 
expanded and the development of a Management 
Plan would be a good avenue for such a debate.

The Park does not have an education and recre-
ation accreditation requirement for its own staff, 
the Friends staff, guides, children’s camp counsel-
lors or tourism outfitters. This is in marked variance 
with international practice where accreditation is 
increasingly being required, for reasons of interpre-
tation competency, safety and security. 

The 2006 amendments to the park law introduced 
the point that one objective of provincial parks is to 
increase their knowledge and appreciation of On-
tario’s natural and cultural heritage. This means that 
the next Algonquin Provincial Park Management 
Plan must outline in some detail how the Park pro-
grams will increase the knowledge and appreciation 
of the park’s natural and cultural heritage by the 
Park visitors. This new law creates a much higher 
standard than occurred in the past.

The information and education programs of Algon-
quin Park deserve a stronger focus in future manage-
ment plans. The goals of the information, interpre-
tation and education programs should be more fully 
thought through and more completely described. The 
interpretation programs are long-standing, heavily-
used, and well-appreciated. The policy should involve 
the full range of agency-delivered services, non-profit 
services, and profit-making services that now exist. 
Thoughtful decisions must be made of who does what 
in regards to education and where the money comes 
from. These programs should be aimed at the edu-
cational attainment of both visitors and non-visitors. 
There must be an upgraded program of measure-
ment of goal attainment through ongoing evaluation 
of the education programs. Education programs are 
no longer a nice add on to park visitor services, they 
are now required by park law.

17. Risk Management

All outdoor recreation involves some level of risk. 
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Dealing with such risk is an important component 
of park tourism management. Visitor risk manage-
ment is the systematic identification, analysis, and 
control of a broad range of visitor risks that threat-
en an agency’s ability to achieve its objectives. Risk 
management protects visitors from exposure to an 
unintentional event or situation that can cause a 
loss (e.g. medical emergencies or dangerous fa-
cilities), and foresees and takes action to minimize 
recreational hazards by involving park managers, 
tour operators and visitors. Some level of animal 
control is mentioned within the current Park Man-
agement Plan. The Algonquin Park Management 
Plan states that animals such as bears and beavers 
afflicted with rabies will be removed for the safety 
of visitors (APMP, 1998, p.32). Aircraft may be used 
in emergency situations where prompt action be-
yond normal procedures is required to prevent or 
limit injury to persons or damage to physical prop-
erty or the environment (APMP, 1998, p.38). Al-
gonquin Park also has in place first aid equipment, 
telephones, radios and park aircraft to forestall any 
unforeseen mishap that may befall a park visitor. 
Apparently, there is a risk management practice in 
place in the Park, but it is incompletely described in 
the Management Plan.

In 2007, there were 27 hospitalization accidents, 1 
drowning, 1 accidental death and 30 other occur-
rences in the Algonquin Zone, which includes Al-
gonquin Park and a few smaller parks nearby. Other 
occurrences included thefts, vandalism, auto acci-
dents, and complaints (Ontario Parks, 2007a, p.71).

There is no policy in regards to visitor training before 
any recreation activity, such as interior use. There is 
no policy in regards to the proper qualifications of 
guides, trip leaders, trip companies, or tourism li-
censees. “Emergency services” (APMP, 1998, p.36) 
are part of the Park Operation Plan, but it is not clear 
that the Park has a comprehensive risk management 
policy or procedure. There is no reference made to 
an agency-wide risk management policy.

18. Emergency Response

The Management Plan states that the “Park Oper-
ating Plan” will contain information on emergency 

services (APMP, 1998, p. 36) and some aspects of 
safety management are outlined (APMP, 1998, p. 
38). The Park appears to have an emergency re-
sponse plan, but the Park Operating Plan could not 
be obtained.

19. Backcountry Trips

Backcountry recreational activities are a major ac-
tivity within the Algonquin Provincial Park. Back-
country trips in Algonquin Park take place within 
four wilderness zones, namely Burnt Island, Har-
ness, Galeairy and Lavieille-Dickson Lakes (APMP, 
1998, p.19) and elsewhere in the interior.  There 
are five types of operations in the interior: 1) ac-
cess points; 2) natural heritage education; 3) in-
terior management; 4) recreation management; 
5) and, stewardship (APMP, 1998, p. 36). There 
is no listing of the number of interior campsites 
in the Management Plan or in the annual statis-
tics report, but we were informed that there are 
2,108 interior campsites (Clute, 2008a). There is 
no background given as to how the current lev-
el of backcountry infrastructure, in the form of 
campsite and portages, was chosen. Given the 
high significance of backcountry trips in this Park, 
the Management Plan has a paucity of policy in 
this important area.

20. Enforcement of Rules and Laws

The enforcement of rules and laws means that reg-
ulating visitor behavior is based on legal sanctions 
and enforced with fitting penalties. Enforcement 
measures of rules and laws in protected areas can 
be direct, directive, or indirect (Eagles, McCool and 
Haynes, 2002, p.104). Direct regulation of visitor be-
haviour relies on the force of law and requires that 
the legal powers be in place to adopt the regula-
tions, and to enforce them with appropriate penal-
ties. Directive measures include design features that 
gently guide, but do not force, visitors in desired di-
rections. Nature trails are directive since their layout, 
trail surface, and signage guide visitors towards de-
sirable features; while at the same time subtly guide 
people away from other features. Indirect measures 
aim to make the visitor aware of park values, but 
leave the decision to him or her on where to go and 
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what to do. 

The rules governing public recreation in provincial 
parks have largely been placed into the Minister’s 
regulatory power. Section 54 (1c) of the Act states 
that the Provincial Cabinet may make regulations 
“in respect of activities that may be undertaken in 
provincial parks and conservation reserves.” Detailed 
regulations for provincial parks under this section 
came into effect in 2007 (Ontario, 2007). Some of 
the statements in the Algonquin Park Management 
plan are also in regulation, such as a ban on water 
skiing (APMP, 1998, p.38). For example, no person 
shall “operate a motorized surfboard, watersled, jet 
ski, para-sail or similar recreational equipment in Al-
gonquin” O. Reg. 347/07, s. 28, and no person shall 
“water ski or engage in other similar activities in Al-
gonquin Provincial Park.” O. Reg. 347/07, s. 29 (On-
tario, 2007). In addition, no person shall “operate 
a house-boat in Algonquin Provincial Park” O. Reg. 
347/07, s. 32 (2) (Ontario, 2007), a recreation pro-
hibition in regulation that is not mentioned in the 
Management Plan. There are many other restrictions 
on activities in regulation that are applied to Algon-
quin and other parks.

There are many rules stipulated in the current Al-
gonquin Provincial Park Management Plan. In truth, 
the entire plan is one long list of rules. Policies and 
rules are only effective if they are implemented and 
enforced. The governing legislation is fully compe-
tent in providing authority and process for the en-
forcement of the rules developed under the Act and 
the associated Regulations for visitor use manage-
ment. However, there is no policy statement in the 
Management Plan concerning the ongoing commu-
nication of enforcement activities.

Some communication of enforcement activities ap-
pears in government documents. In 2007, there 
were 2078 person days of park warden activity. 
Another 152 days of enforcement were done by 
other park staff. There were 2 days of enforcement 
by conservation officers and 11 days by provin-
cial police (Ontario Parks, 2007a, p.71). It is not 
clear if the time spent by the campground officers 
employed by the private contractors is included in 
these data. The plan states that Ontario Provincial 

Police detachment in Whitney “routinely patrols 
the Parkway Corridor Development Zone with a 
special emphasis on criminal investigations, High-
way Traffic Act violations and boating regulations 
(APMP, 1998, p.44).” It would appear that this pa-
trol level is infrequent if only 11 days of provincial 
police activity occurred in the 2007 year. Possibly 
routine patrol time by the police on Highway 60 is 
not communicated to Ontario Parks for inclusion in 
the park statistics.

“Provincial Parks Act and its regulations are enforced 
by conservation officers, deputy conservation officers 
and park wardens (APMP, 1998, p.44).”  Apparently, 
the enforcement effort does not include enforce-
ment of the Management Plan policies, only the 
Act and the Regulations under the Act. Additionally, 
there is no policy for enforcement to be undertaken 
by officials other than conservation officers, deputy 
conservation officers and park wardens. However, 
it is our understanding that enforcement is under-
taken by private contract employees as well.

The use of private company employees as park war-
dens is an enforcement policy that is not mentioned 
in the plan. The Harris Government budget cuts of 
the mid-1990s forced the park to transfer the opera-
tion of some of the campgrounds to private contrac-
tors. The private campground contractors were then 
given the authority to hire enforcement personal to 
patrol the campgrounds for safety and security pur-
poses. These personnel, during conversations with 
the authors, maintain that they have the same train-
ing as park wardens, have the same responsibilities, 
and perform the same duties. They maintain that 
they have the full authority of the Ontario Provin-
cial Police, such as the ability to conduct searches 
and make arrests. However, these park wardens are 
employees of a private company. This means that 
the Government of Ontario has transferred the full 
police authority under the Provincial Parks and Con-
servation Reserves Act, 2006 to private, corporate 
employees. We find this troubling. Police powers 
should be retained in the public policing force and 
should not have been secretly transferred to private, 
profit-making corporations.

There is no mention made in the Management Plan 
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of the enforcement of the Management Plan itself. 
Has this plan been implemented? Who is respon-
sible to ensure that the plan has been implemented? 
Have violations of the plan occurred? We could find 
no documentation on these points.

21. Facilities

Facilities are necessary for park operation and for 
visitor services. Facilities assist in the provision 
of sanitation, food provision, lodging, informa-
tion, transport, and safety (Eagles, McCool and 
Haynes, 2002, p. 61). Effective facilities are key 
to providing visitors the learning and recreational 
experiences they expect in parks. Visitor services 
include activities necessary to provide access, rec-
reational opportunities, public safety, visitor recep-
tion, orientation and information, and related law 
enforcement services (Parks Canada, 2004, p.71). 
The appeal of parks to visitors partially depends 
on the types of facilities and services available on 
site. Visitors are likely to stay longer if appropriate 
facilities and services are provided. Where facili-
ties and services fall below visitors’ expectations, 
a trip may be shortened or cancelled altogether. 
To avoid such unpleasant situations, the Parks 
Canada Agency works to ensure that visitors have 
satisfying experiences in ways that safeguard both 
the natural and cultural resources, and the visitors 
(Parks Canada, 2004). 

Facilities offered in Algonquin Park include interpre-
tive trails and campgrounds (APMP, 1998, pp.49-55). 
Commercial facilities include three lodges, six youth 
camps and three stores located in the Parkway Cor-
ridor (APMP, 1998, p.54).  There are many parking 
lots, and gate structures. A major maintenance yard 
is located near the East Gate. Opened in 1993, the 
Algonquin Visitor Centre at km 43 is an excellent 
education facility. The old visitor center, located at 
km 20, became an art gallery. 

Eagles, McCool, and Haynes (2002) devote an entire 
chapter to the issue of sustainable design of infra-
structure and services. Key aspects of sustainable 
design include:

park infrastructure and visitor services that en-•	

hance visitor understanding of key park themes 
and values;

good design makes visitors more comfortable •	
and responsive to the special place that they 
are visiting;

visitors who feel they are well looked after will •	
value the park more and are likely to assist in 
its protection;

planning of the infrastructure and services for •	
visitors is based on an understanding of the 
needs of existing and potential users;

standard-setting in environmentally sensitive •	
design and operations;

minimizing the negative environmental impact •	
of visitor support services; 

creating an atmosphere in which visitors feel •	
they are in a special place; and,

educating and demonstrating the value and •	
practicality of sustainable, innovative and effec-
tive solutions.

The Tourism Council of Australia (1998) and the Na-
tional Park Service of the USA (1993) both published 
excellent guides to environmental design in parks 
and tourism. 

Family Camping: Camping has been a popular accommodation 
option widely available to the Ontario public since the opening of 
Highway 60 in 1946. 

P. F. J. Eagles
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Algonquin Park has a high level of facility infra-
structure. The plan is weak in presenting goals for 
these facilities and policies to construct and man-
age the facilities. For example, the Algonquin Park 
Management Plan has no policy for sustainable de-
sign and operation of facilities and programs. How-
ever, such a strategy is under development, and is 
called a Greenprint Development Strategy (Ontario 
Parks, 2008)

22. Accommodation

Given that Algonquin Park is well away from the 
homes of most visitors, the accommodation infra-
structure is vitally important to visitation. However, 
the accommodation policy in the Management Plan 
is limited. The only mentions in the Management 
Plan are simple statements listing some of the avail-
able accommodations. For example, Algonquin Park 
provides visitors with simple but comfortable roofed 
accommodation in existing rustic cabins (APMP, 
1998, p.54). “Guidelines for developing, maintain-
ing and rehabilitating campsites will be included the 
Operating Plan (APMP, p.37)” Most of the rules for 
accommodation in the Management Plan deal with 
visitor behaviours, not with the pricing levels, mar-
ket needs, service quality, or delivery models.

There is a large accommodation infrastructure 
within the Park and outside the Park, as one would 
expect with almost 1,000,000 visitor days of use 
a year, but the Management Plan is virtually si-
lent on the goals for accommodation. There is no 
statement in the Management Plan concerning 
the need for a range of accommodation types and 
price levels within the greater Algonquin service 
area. Accommodation is one of the major income 
earners of gateway communities near the Park, but 
such activities outside the Park are not discussed in 
the Management Plan. In contrast, Kruger National 
Park in South Africa has nine price levels of accom-
modation in the greater Kruger ecosystem. The 
bottom six price levels occur within the Park, while 
the top three occur in exclusive ecolodges adjacent 
to the Park. This range of prices and associated ser-
vices enables the greater Kruger ecosystem to pro-
vide an excellent set of choices to wildlife tourists. 
It also enables an effective and efficient approach 

to gaining high levels of income from people with 
a wide range of abilities to pay. This is an example 
of an effective accommodation policy that is tied 
to a competent pricing policy and to an advanced 
economic impact policy.

What type and amount of accommodation should 
occur within the Park and outside the Park? Why 
does the Park only contain highly-priced accommo-
dation in the three lodges and inexpensive camping, 
while there is little other accommodation at inter-
mediate price levels? The Management Plan states 
that “The provision of additional moderately priced 
lodge services or hostels in the Park will be studied 
(APMP, 1998, p.54)”, but no reports on such a study 
are available. Is the current camping accommoda-
tion adequate in number and quality? We suggested 
earlier that it is time to reconsider the number of 
and quality of front country camping sites in the 
park, with an eye to providing sites that are more 
attractive to the aging population.

The plan is deficient in outlining key goals for ac-
commodation. The plan assumes the current level of 
accommodation is largely acceptable and that little 
change is necessary.

23. Waste Management

Environmental conservation is a major public priority in 
Canada, with parks and protected areas as major tools 
toward this purpose.  Protected areas have been set 
aside as counter measures to environmental degrada-
tion, so negative impacts of tourists on protected areas 
should be an area of concern. Visitor management 
policies relating to waste management or sanitation 
are partially addressed in the Algonquin Park Manage-
ment Plan. To improve the waste situation in Algon-
quin, the park introduced a ban on cans and bottles 
for all backcountry hiking and canoeing areas. In other 
words, Algonquin Park ensures that interior travellers 
are prohibited by regulation from possessing non-burn-
able food and beverage containers other than contain-
ers specifically designed and intended for repeated 
use and for which no deposit is charged. In addition, 
campers are required to carry out all non-burnable re-
fuse in litter bags distributed to them as they register 
for their campsite (APMP, 1998, p.38). The Park has an 
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aggressive policy to encourage recycling, but this is not 
clearly outlined in the Management Plan. 

There is little policy in the plan in regards to sew-
age treatment in campgrounds, lodges, camps, or 
day use areas, other than stating they exist and must 
follow provincial standards (APMP, 1998, p.56).  All 
landfill must occur outside the Park (APMP, 1998, 
p.56).  There is no policy in regards to minimum 
waste generation from sales and packaging at the 
Park stores.

24. Retail Services and Concessions

Public agencies must determine the appropriate de-
livery vehicle for recreation services and products. 
There are basically three models for such delivery: 1) 
the park agency itself; 2) the private, profit-making 
sector; or, 3) the private, non-profit sector. There is 
much debate amongst scholars on the best mix of 
such approaches. The Management Plan is silent on 
this management issue. However, many decisions 
have been made in the past, so we see all three de-
livery options occurring in the Park.

The Park operates some recreation services with its 
own staff, such as the recreational trails, the interior 
use, the visitor center, and most of the car camp-
grounds. There is an active non-government or-
ganization, The Friends of Algonquin Park, which 
celebrated its 25th year of operation in 2008. This 
organization operates some commercial sales out-
lets and many education programs.

The Park has given concession licenses to compa-
nies for the delivery of some services and products. 
For instance, concessions exist in Algonquin Park for 
firewood, stores, outfitting services, and restaurants 
(APMP, 1998, p.54). Basic food needs are provided 
to interior campers at stores on Canoe and Opeon-
go Lakes. The Lake of Two Rivers Store, the Portage 
Store on Canoe Lake, and the Visitor Centre have 
restaurant facilities. Ontario Parks also negotiates 
lease renewal with the three lodges and six youth 
camp operators (APMP, 1998, p.54). However, the 
Management Plan does not describe all the vari-
ous options that are in use. For example, the Plan is 
largely silent about the licenses or contracts given to 

the canoe rental services, bus companies, the Friends 
of Algonquin Park, the privatized campgrounds, and 
tour guides. The Plan does not mention how prices 
are determined for all these services. The National 
Park Service of the USA must approve all prices for 
all products provided by contactors. We are not 
recommending such an approach, but feel that the 
current policy of free market pricing by contractors 
and licensees should be mentioned. The Plan states 
that: “Ontario Parks commenced to negotiate lease 
renewals in 1997 with all lodges and youth camps 
(APMP, 1998, p.54). The nine commercial leases, 
three lodges and six youth camps, expired at the end 
of 1996 and had a right of renewal for an additional 
21 years (APMP, 1998, p.12). What are the terms 
of these leases? Important lease components could 
deal with pricing policy, financial contribution to the 
park, education programs, and service quality.

The South African National Parks Agency, SANParks, 
documents each year the concession contracts in all 
the national parks. There is detail provided on the 
name of the concession holder, the start and end of 
each contract, and the financial terms of each con-
tract (SANParks, 2007). Ontario Parks could improve 
transparency and accountability if similar informa-
tion was provided for the nine commercial leases, 
three lodges, six youth camps, and the privatized 
campgrounds that occur in Algonquin Provincial 
Park. Overall policies guiding these concessions, li-
cences and permits should be detailed in the next 
Management Plan.

25. Human Resources Required for Visitation

Effective visitor management requires that parks 
have adequate staff capacity for the management 
of its park activities. Eagles, McCool and Hayes 
(2002) devote an entire chapter to the important 
subject of human resources planning for tourism in 
protected areas. Algonquin Park has a Superinten-
dent, support staff, technical, professional, clerical 
and seasonal staff (APMP, 1998, p.24). However, 
the Management Plan does not give information 
on the number of personnel responsible for visitor 
and tourism management. There are no statements 
about recruitment and the selection of staff, human 
resource development, or performance evaluation. 
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The plan seems to assume that there are sufficient 
numbers of appropriately-qualified staff members to 
deal with visitation and tourism. 

It appears that there is no single staff person in the 
Park with authority for all park visitor and tourism 
management. In addition, to our knowledge there 
is no person working in the Park that has special-
ist training in visitor and tourism management. It 
is possible that the many gaps in the formal park 
policy in visitor and tourism management revealed 
in this book chapter are due to a lack of expertise in 
the Park in this area.

It is important that the next Management Plan be 
more explicit about the human resource capacity 
necessary for effective visitation and tourism man-
agement. It is useful to compare the total visitor use 
in a park to the visitor services budget and to the 
number of full-time equivalent staff to gain a sense 
of the resources available for visitor management 
(Hyslop and Eagles, 2007).  This is not possible now 
with the current data available. The plan should ad-
dress the question of how many people and what 
level of expertise is necessary to manage a million 
visitor days of recreation activity a year. 

26. Marketing and Competition for Visitation

Tourism marketing and competition for visitation 
refers to the ability of an organization to connect 
people’s demands with an appropriate supply of 
goods and services. Marketing decisions largely fall 
into four areas, known as the four P’s of market-
ing: product, price, place, and promotion. The prod-
uct is the natural environment of the park and the 
full range of public and private services that enable 

visitation. Pricing is a critically important policy for 
both successful market competition and for income. 
Place is both an actual location of environments and 
services, as well as conceptual idea of value.

Promotion of Algonquin Provincial Park is done by 
working with other organizations such as the Minis-
try of Citizen, Culture and Recreation, The Ministry 
of Transportation, Tourist and Travel Associations 
and the Local Chambers of Commerce. Private en-
terprises such as outfitters and clubs promote Al-
gonquin Park. Television, radio, newspapers, signs, 
magazines, maps, travel guides and booklets pro-
mote the Park (APMP, 1998, p.46). New programs, 
services and facilities are designed to meet visitors’ 
needs and attract new visitors both nationally and 
internationally. These are offered by the Park staff, 
by NGOs and by many private sector operators.  
Specific clientele are targeted for new and reno-
vated facilities and services (APMP, 1998, p.46).  
Within the Management Plan, there are no tourism 
targets in terms of the numbers of people, their 
desired expenditures, or the level of services. There 
is no discussion of the competition within the tour-
ism market. There is no pricing policy mentioned. 
Both the product and price aspects of marketing 
are weakly discussed.

The Park Plan is remarkably silent on international 
visitation, other than stating that the Park attracts 
visitors from all over the world (APMP, 1998, p.46). 
There is no tourism policy for international visitors, 
such as targets for volume or expenditures. Bowman 
and Eagles (2004) found the average amount spent 
per person-night for each visitor type from differ-
ent origins (Figure 4.10). For this calculation, adjust-
ments had been made to the visitor spending data 

User Type From Local Area From Rest of Ontario From Rest of Canada International

Day Visitors $15 $93 $217 $238

Car Campers $14 $21 $51 $87

Interior Campers $30 $28 $43 $28

Lodge Visitors $192 $197 $237 $223

Cottage Visitors $23 $24 $26 $24

Bus Trippers Unknown Unknown Unknown Unknown

Children’s Camps Unknown Unknown Unknown Unknown

Figure 4.10. Average Amount of Expenditure per Person per Night
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for park fees prior to it being entered into the Pro-
vincial Economic Impact Model (PEIM). Perhaps the 
most dramatic finding is the vast difference in day 
visitor expenditures according to their visitor origin: 
the average amount spent increased with distance. 
Local day visitors spent $15 per day, compared to 
$93 for day visitors from the rest of Ontario, $217 
for day visitors from the rest of Canada, and $238 
by those with a permanent residence located out-
side Canada. The high levels of expenditures by the 
lodge visitors are also note worthy. It would seem 
reasonable that a park tourism plan would encour-
age higher levels of attendance by those groups 
that have the highest levels of expenditure. In ad-
dition, the park’s own financial income plans should 
attempt to capture suitable levels of the cash flow 
generated by these economically important groups.

The education programs are largely given in English. 
Some of the publications are in French. The website 
is in English and French only. However, other lan-
guages of important user groups, such as the Ger-
mans and Japanese, are not serviced. This situation is 
in contrast to many other major parks. For example, 
the Penguin Parade south of Melbourne Australia 
has all interpretive publications in the seven major 
languages of the visitors.

There is a policy stating that a marketing plan will 
be developed (APMP, 1998, p.46).  However, it is 
unclear if one was produced.

27. Measurement of Economic Impacts  
of Visitation

One of the justifications for government investment 
in parks is the economic benefits that are derived by 
rural, local communities near parks. As recognition 
of the importance of this topic, Eagles, McCool and 
Haynes (2002) devote an entire chapter to the issue 
of the measurement and communication of the eco-
nomic impacts of park tourism.

The Canadian Parks Council called for the develop-
ment of a common framework for the identification 
of the provincial-level economic impact of parks, the 
Provincial Economic Impact Model (PEIM) (Bowman, 
2001). This framework is a standardized tool that 

estimates the provincial-level of the economic im-
pacts of parks in Canada. Since it is a provincial level 
impact model, it does not take into account the re-
distribution of money within the province.

Studies that document visitor spending in Ontario’s 
provincial parks are very limited (Scott & Jones, 
2006). Only two known tourism economic impact 
studies have been done on Algonquin Park. In 1969, 
researchers estimated the expenditure levels of visi-
tors to Algonquin Provincial Park. Expenditures var-
ied substantially, ranging between $1 per person-
day for day visitors to $705 per person-day for 
cottage visitors (Kaplan Consulting Associates Ltd, 
1969). The current Park Management Plan indicates 
that the 1996/97 recreation/tourism expenditures 
for the government operations alone in Algonquin 
Park were an estimated total of $79.5 million for 
the province. Of this total, $35.4 million was spent 
on wages and salaries, creating 843 person years of 
provincial employment (APMP, 1998, p.57).

Bowman (2001) undertook a major study of the ex-
penditure levels of five groups of park visitors: day 
users, car campers, interior campers, lodge visitors, 
and cottage users. Two major groups were exclud-
ed, bus tour participants and children’s camp par-
ticipants. The expenditures of each of the studied 
groups are listed in Figure 4.10. This expenditure lev-
el does not include the Park fees, since these were 
captured in the Park income figures of the analysis. 
When reading a daily expenditure level, one should 
add fees paid for park use. In addition, this work did 
not include capital expenditures, such as the pur-
chase of a recreation vehicle or a canoe for use in 
the Park. If these data were included, the reported 
expenditure levels would be much higher. The ex-
penditure data given in the next few paragraphs is 
the actual reported expenditures. Later the output 
from the PEIM will be provided, based on these fig-
ures and generated by the impact model.

Bowman (2001) found that day visitors spent an av-
erage of $710 per group per trip.  When data were 
prepared for later PEIM analysis, spending was di-
vided into origin: local; rest of province (ROP); rest 
of Canada (ROC); and rest of world (ROW). Local 
day visitors spent an average of $14.71 per person-
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day, ROP $93.24 per person-day, ROC $216.89 per 
person-day and ROW $237.92 per person-day. If 
calculated for all day visitors regardless of origin, day 
visitors spent an average of $150 per person-day. 
Annual day visitor vehicle permits recorded by the 
Park totalled 50,687, including 2634 annual/season-
al vehicle permits each counted as one day permit in 
this study. Total annual person-days for day visitors 
were estimated at 135,925 visitor-days. Therefore, 
the estimated annual day visitor spending totalled 
$7,659,974 for day visitors.

Bowman (2001) found that car campers spent an av-
erage of $540 per group per trip, quite a bit less than 
day visitors. Once data were prepared for later PEIM 
analysis, spending was divided into origin.  Local car 
campers spent an average of $13.92 per person-
night, ROP $21 per person-night, ROC $50.86 per 
person-night, and ROW $87.42 per person-night.  If 
calculated for all car campers regardless of origin, 
car campers spent an average of $37 per person-
night. Annual car campsite permits (group-nights) 

recorded by the Park totalled 97,018. Total annual 
person-nights for car campers were estimated at 
291,498 visitor-nights.  Therefore, the estimated an-
nual car camper spending totalled $4,846,726.

Bowman (2001) found that interior visitors spent 
an average of $450 per group per trip, less than 
either car camper or day visitors. Once data were 
prepared for later PEIM analysis, spending was di-
vided into origin. Local interior visitors spent an av-
erage of $29.84 per person-night, ROP $27.69 per 
person-night, ROC $43.12 per person-night, and 
ROW $27.54 per person-night.  If calculated for all 
interior visitors regardless of origin, interior visitors 
spent an average of $38 per person-night. Annual 
interior visitor permits recorded by the Park totalled 
281,507. No group ratio was necessary to calculate 
total person-nights, since this value was recorded in 
person-nights. Total annual person-nights for interi-
or visitors were the same as visitor permits recorded 
by the Park (281,507 visitor nights). Therefore, the 
estimated annual spending by interior visitors to-
talled $4,062,090.

Lodge visitors spent an average of $1,600 per group 
per trip, much more than any other group. Once 
data were prepared for later PEIM analysis, spending 
was divided into origin. Local lodge visitors spent an 
average of $191.67 per person-night, ROP $196.58 
per person-night, ROC $236.82 per person-night 
and ROW $223.34 per person-night. If calculated 
for all lodge visitors regardless of origin, lodge visi-
tors spent an average of $230 per person-night. To-
tal annual lodge visitor statistics were not recorded 
by the Park. Lodge visitor capacities were multiplied 
by the number of days in the operating season, and 
then by an estimated 80% occupancy rate to gener-

User Type Expenditure Percent of Total Exp. Per Day

Day Visitors $7.6 million 38% $150.63

Car Campers $4.8 million 24% $37.56

Interior Campers $4.1 million 20% $38.61

Lodge Visitors $2.8 million 14% $229.43

Cottage Leaseholders $0.7 million 4% $4,809 per year

Bus Trippers Unknown Unknown Unknown

Children’s Camps Unknown Unknown Unknown

Figure 4.11. Algonquin Expenditures of Park Visitors

Killarney Lodge: The Park contains three lodges that provide rus-
tic three season accommodation for visitors, many of whom are 
international travelers.  

Christopher Dew
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ate an estimated total annual lodge visitor person-
nights. Total annual person-nights for lodge visitors 
were estimated at 30,120 visitor nights. Based on 
the calculations used to estimate total annual per-
son-nights, no group ratio was necessary. The es-
timated annual lodge visitor spending for all lodge 
visitors totalled $2,771,159.

Cottage leaseholders spent an average of 
$10,696.90 per cottage lease per year. This figure 
can be broken down into expenditures unique to 
cottage leaseholders and expenditures parallel to 
other visitor types. In this case, cottage leasehold-
ers annually spent an average of $2,020.60 on 
leases and bills, $3,543.10 on large renovations, 
and $324.20 on furniture. As well, it should be 
noted that an average of $446.50 was spent per 
cottage leaseholder groups on hardware and small 
repairs. The decision to include small repairs and 
hardware raised the average annual amounts spent 
by cottage leaseholders groups for all expenditures 
parallel to other visitor types from $4,326.50 (had 
small repairs not been included) to $4,809.00. 
When data were prepared for late PEIM analy-
sis, spending was divided into origin. Local cot-
tage leaseholders spent an average of $23.20 per 
person-night, ROP $23.90 per person-night, ROC 
$25.60 per person-night and ROW $23.50 per per-
son-night. If calculated for all cottage leaseholders 
regardless of origin, cottage leaseholders spent an 
average of $23.80 per person-night. This average 
does not include the three items unique to cottage 
leaseholders. If all items except for lease fees and 
other bills were included in this total, the amount 
almost doubles to $43.30 per person-night. If 
small repairs and hardware had been omitted, the 
amount is reduced slightly, to $21.60. In total, the 
cottage owners spent about $700,000.

Estimated visitor spending for all groups totalled 
approximately $20 million; $8 million in labour 
income, and $12 million in gross domestic prod-
uct. It addition, this spending provided 300.7 jobs 
(Bowman, 2001).

Bowman’s research showed the significant eco-
nomic importance of the day visitors (Figure 4.11). 
Day visitors contributed most to the total spending 

(38%) with an estimated $7.7 million spent ($710 
per group per trip, or $151 per person-day). Next 
in expenditure amount were car campers, whose 
spending totalled $4.8 million at $540 per group 
per trip, or $38 per person-night, to make up 24% 
of total spending. Similarly, interior visitors spent 
$4.1 million, or 20% of the combined total ($450 
per group per trip, or $39 per person-night). Lodge 
visitors had high average per person-night expen-
ditures at $1,600 per group per trip, or $229 per 
person-night, but given their smaller numbers only 
contributed to 14% of total annual spending ($2.8 
million) (Bowman and Eagles, 2004). Of the mea-
sured groups, the cottagers spent the least.

Expenditure studies of the bus trippers and the chil-
dren’s camps are unknown and studies to reveal 
these data should be undertaken. This latest eco-
nomic impact research was not available for the 
1998 version of the Management Plan and should 
prove useful in the development of the next plan. 
For example, the park can now establish income tar-
gets for each of the user types.

The economic importance of the day visitors, many 
of whom stay in nearby communities outside the 
park, should cause a re-evaluation of the role of 
these visitors in the Park. It appears that the Park 
spends the least money in terms of services, facili-

Figure 4.12. Algonquin Park Visitor Use in 2007

Visitor Categories Numbers*

Visitors 901,741

Day-Use Visitors 234,582

Daily Vehicle Permits 47,146

Seasonal Vehicle Permits 2,115

Bus Permits 554

Campers 98,116

Camper Nights 382,653

Developed Campsites 1,325

Campsites Occupied 100,698

Average Length of Stay 3.9

Average Party Size 3.8

July-August Percent Occupancy 81%

Interior Camping 264,304

Winter Camping 27,127

*(Ontario Parks, 2007a)
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ties and programs on the group that has the highest 
economic impact; the day visitors. It is the commu-
nities outside the Park that gain the most economic 
benefit from this group, not the Park.

The Bowman study has implications for many as-
pects of policy, including pricing, accommodation, 
marketing, and regional tourism development. The 
development of an on-going economic impact mea-
surement program would be a useful management 
policy for Algonquin Park.

28. Visitor Use Monitoring 

All management is dependent upon information. 
The better the quality of information, the better 
is the opportunity for good management. Visitor 
monitoring refers to knowing the number of visitors, 
the level of recreational use, and types of activities in 
which visitors engage. Information about the visitors 
and their activities enables managers to deal with 
the many challenges of visitation and tourism (Horn-
back and Eagles, 1999).

Parks and protected areas attract significant public 
interest. Public interest leads to an annual stream 
of visitors who spend money, time, and effort to ex-
perience these areas in person. Many factors deter-
mine the experience of visitors including, the con-
ditions in the resource itself, the logistical support 
available in the Park and locally, and the attitudes 
of park staff and other visitors. When visitors re-
turn home, many become articulate and important 
voices favoring legislative support for existing parks 
and the creation of new sites. Monitoring public 
use is a fundamental responsibility for managers. 
The resulting numbers are critical indicators of the 

natural, social, and economic functions performed 
by parks and their caretakers.

Ontario Provincial Parks has had a visitor-monitoring 
program for all operating parks since 1956. This pro-
gram may be the largest and most sophisticated of 
all provincial park systems in Canada. However, the 
Algonquin Park management plan does not clearly 
state that the Park has a visitor-use monitoring policy 
and procedure. No goals are set for such a program 
in the Park. However, the Park does monitor visitors’ 
numbers and activities, as revealed by the visitor use 
statistics published each year by the head office of 
Ontario Parks (Figure 4.12).

The Plan makes some references to visitor numbers 
and uses. The Park’s interpretive program focuses 
on areas that have large concentrations of visitors 
(APMP, 1998, p.54). The Management Plan indicates 
that about 200,000 visitors use the Park’s interpre-
tive trails annually (APMP, 1998, p.54). However, in 
2007 an estimated 152,000 visitors used the self-
use interpretive trails (Ontario Parks, 2007a). Both 
of these figures of trail use are estimates based on 
registration books place on the trails, rather than the 
result of precise monitoring.

The total visitors’ number in Figure 4.12 is actually 
visitor days, not visitors. It is a summary amount cre-
ated by summing all of the day use and camping 
data. All users of the cottages and the lodges are 
supposed to have purchased day use permits, so 
should be recorded in the day use figures.

The data shown in Figure 4.12 are interesting and 
useful for both park managers and the public. Such 
data enables the reader to compare visitor use over 
time. In 1957 there was an estimated 139,220 
vehicles that entered Algonquin Park in the June 
through September period. There was an average 
of 3.3 people per vehicle, giving an overall use fig-
ure of 458,426 visitors to the park. This compares 
to 901,741 in 2007. However the 1956 figure in-
cluded all vehicles, including those of visitors, com-
mercial users, leaseholders, and drive through en-
trants giving an inflated figure of actual park visitors 
(Department of Lands and Forests, 1957). In 1956 
there were 5,671 camping permits sold in Algon-Figure 4.13. Children’s Camp Capacity in Algonquin Park

Camp Capacity

Taylor-Statten (Wapomeo (Girls) & 
Ahmek (Boys)

555

Camp Arowhon 300

Camp Tanamakoon (Girls) 230

Tamakwa 350

Northway (Girls) 100

Camp Pathfinder 125

Total 1660
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quin Park. These permits were from 1 to 14 days in 
length, with a mean length of stay of 3.2 days, giv-
ing a total of 17,098 campsite days. Each campsite 
was used by an average of 3.8 campers. So camper 
days, equivalent to the international standard of visi-
tor days, were 17,098 x 3.8, or 101,558. This com-
pares to 382,653 in 2008. Interestingly, the average 
camper length of stay in 1956 was 3.2 days, while in 
2007 it was 3.9 days. The average party size was 3.8 
in 1956 and 3.8 in 2007. The reasons for creating 
the first overall visitor use data for Ontario Provincial 
Parks in 1956 is as valid today as they were then:

As a result of the expanded use of Provincial 
Parks, the Division of Parks is faced with a grow-
ing problem of providing sufficient camping fa-
cilities. In solving usage problems, the Division 
needs adequate criteria on which to base long-
range planning. It is important to know who 
uses the camps, to what extent, the percentage 
using house trailers and what camper needs are 
now being met. (Department of Lands and For-
ests, 1957, p. 1)

However, there are several important pieces of data 
missing from the data for 2007 shown in Figure 
4.12. One is the number of backcountry campsites, 
which is actually 2,108 (Clute, 2008a). Other miss-
ing data are the number of days of activity in the 
children’s camps. Significantly, the use of the chil-
dren’s camps has never been collected or tabulated 
in the published visitor use figures for this Park. 
Therefore, the overall figure of 901,741 visitors, 
more actually visitor days, is too low. The absence 
of children’s camper use data gives a sense that the 
park managers view the camps and the campers as 
being outside the purview of the Park’s manage-
ment responsibilities.

In order to estimate the level of camp use, the 
number of children campers that exist in Algon-
quin Park in the summer months were found 
(Clute, 2008b) (Figure 4.13).

The six camps combined have a capacity of 1660 
children each day. If the camps were at capacity 
throughout the summer school holidays, a period of 
9 weeks, then there would be 1660 x 63 days of use, 

giving a camper use figure of 104,580 visitor days 
of activity. It may be higher than this, since some 
camps have children out on canoe trips while others 
are in camp. With this estimate, the reported overall 
figure of 901,741 for the Park is too low due to the 
absence of 100,000 visitor days of children’s camp-
ing activity in 2007. This analysis reveals that the 
reported figures for visitor use for Algonquin Park 
have been too low for at least the last 50 years.

The head office of Ontario Parks has had an ongoing 
effort to collect detailed information on the camper 
and day use populations. This produces data that is 
useful for visitor use planning. Bowman (1996) un-
dertook a comprehensive analysis of the visitor use 
data from the 1992 data survey of Algonquin camp-
ers, revealing that Algonquin camping was losing 
market share in Ontario and especially with visitors 
over the age of 45.

Knowledge of visitor numbers and activities helps 
the Park to determine the need for all visitor services 
and facilities. The Management Plan should provide 
goals for a public use-monitoring plan and should 
recognize that the Park undertakes an ongoing visi-
tor-monitoring program. The plan should direct the 
Park staff to prepare a comprehensive and accurate 
visitor use monitoring program. Algonquin is such 
an important park that an IUCN Category V moni-
toring program (Hornback and Eagles, 1999) would 
be appropriate.

29. Assessment of Visitor Satisfaction

Visitor satisfaction assessment is an important visitor 
management policy. ICOMOS (1999) suggests that 
there are five elements of visitor satisfaction:

Ensure that the visitor experience is worthwhile, •	
satisfying and enjoyable;

Present high quality information to optimize •	
visitors’ understanding of heritage and need 
for protection;

Provide appropriate facilities for comfort, safety •	
and well-being of the visitor;
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Ensure tourism promotion creates realistic ex-•	
pectations; and

Minimise fluctuations in visitor arrivals and even •	
the flow as much as possible.

Highly satisfied visitors are more willing to pay for 
their services, will give better recommendations to 
others and are more likely to return. Parks Canada 
uses a variety of mechanisms to monitor visitor 
expectations and their level of satisfaction with 
the services delivered, as well as to make changes 
to services. This is done within the overall context 
of the Government’s commitment to improve the 
quality of service it offers to Canadians. Algon-
quin Park conducts research in the fields of biol-
ogy, geology, human history and user behaviour 
(APMP, 1998, p.47). Visitor satisfaction research 
in the Park is achieved through infrequent sur-
veys and comment cards. There is no policy in the 
Management Plan that requires ongoing moni-
toring of visitor satisfaction with the many park 
services and programs. Such a policy may occur 
in other agency documents, but the Management 
Plan makes no such reference. An IUCN Catego-
ry V monitoring program (Hornback and Eagles, 
1999) would ensure that ongoing visitor satisfac-
tion monitoring is undertaken.

It is interesting that there has been a wildlife re-
search program and a fisheries research program in 
Algonquin Park for a very long time. It may be time 
to establish a visitor and tourism research program 
as well.

30. Assessment of Attainment of Objectives

Monitoring is an essential component of any 
planning or management process. Without moni-
toring, managers know little about the progress 
towards target objectives. Monitoring is the sys-
tematic and periodic measurement of key indi-
cators of biophysical and social conditions. The 
word systematic means that an explicit plan sets 
indicators, charts how and when these should be 
monitored, and shows how the resulting data will 
be used. Periodic means that indicators are mea-
sured at predetermined stages. 

While management experience is an important 
element of decision-making, the results of sys-
tematic monitoring provide a more defensible 
basis for management actions. Subjective im-
pressions of conditions are not good enough; 
the public demands to see the data upon which 
decisions are taken, and to be assured that they 
were collected in a scientifically reliable manner. 
Without the data on conditions and trends that 
monitoring provides, managers cannot respond 
to many public concerns and criticisms, nor can 
they properly fulfill their responsibilities, nor 
judge the effectiveness of their actions. More-
over, if managers do not undertake the moni-
toring, someone else will – and such monitoring 
may well be biased. However, monitoring re-
quires ample funding, trained personnel, access 
to data, and sufficient time to implement pro-
grams. In reality, the resources for monitoring are 
not always readily available and implementation 
often falls well short of what is desirable. 

There are three aspects of monitoring tourism in pro-
tected areas (Eagles, McCool and Haynes, 2002):

i. Monitoring visitor impacts: Visitors to protected 
 areas have environmental and social impacts.  
 Managers should understand and manage  
 those impacts. 

ii. Monitoring service quality: The planning  
 process determines the kind of experience  
 offered to visitors. Monitoring service quality,  
 therefore, involves collecting, analyzing and  
 evaluating information about the fulfillment of  
 the planned services.

iii. Monitoring policy and plan attainment: The  
 management plan is an important statement of  
 park policy and it is important that an agency  
 undertake periodic reviews of the level of plan  
 attainment.

The Algonquin Park Management Plan is weak on 
all three aspects of monitoring. There has been a 
program, run out of Ontario Parks’ head office, to 
evaluate service quality. However, the monitoring 
of visitors impacts, such as economic impact, has 
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been weak. It is silent on a program aimed to assess 
the attainment of plan objectives. To the authors’ 
knowledge, there is no such monitoring program. 
Therefore, it is not possible for an independent ob-
server to know if the current plan has been imple-
mented. This is an unfortunate circumstance for a 
public agency that has a responsibility to ensure re-
sponsiveness to public concerns. 

Section 5 
Park Operating Plan

This analysis has documented the lack of detail in 
the management plan of important management 
principles such as park budget, education programs, 
human resources, risk management, emergency re-
sponse, visitor monitoring, and enforcement. The 
management plan states that a “Park Operating 
Plan” will be developed and this plan will include 
topics such as: budget, staffing, maintenance sched-
ules, enforcement and emergency services (APMP, 
p.36). The authors did not find such a plan. It is not 
available on the Park’s website and is not widely 
available to the public. It is unclear if it exists.

The park’s operational procedure details that “in-
formation about specific policy, regulations, and 
decision-making tools is addressed in documents 
such as: 

Ontario Provincial Parks: Planning and Manage-•	
ment Policies, 1992 update (and updates) 

A Class Environmental Assessment for Provincial •	
Parks and Conservation Reserves 

Recreational Fishing Regulations Summary •	

Park Operating Plan •	

Natural Heritage Education Plan •	

Ontario Forest Fire Management Plan •	

The Algonquin Park Forest Management Plan •	

Canoe Routes of Algonquin Park map, etc.” •	
(Ontario Parks, 2008)

This approach makes sense from the public point 
of view only if such documents are referenced in 
the Management Plan and are readily available. 
We point out that not all of these documents are 
mentioned in the Management Plan, published 
and available for purchase. The website of Ontar-
io Parks and of Algonquin Park does not provide 
any of these documents or the Management Plan. 
Some are for sale by the Friends of Algonquin Park 
at their sales outlet. This approach of having im-
portant operational details in obscure documents 
that are not readily available does not pass the 
test of transparency in governance and planning.

Section 6 
Summary

This analysis revealed a dynamic tension between 
the two ancient concepts underlying Algonquin 
Provincial Park; the government-controlled crown 
game reserve concept and the democratic, com-
mon property concept of wilderness. The former 
aims to retain secretive, discretionary control of 
all decisions with park management. It is typically 
a top down approach with elites, managers and 
their scientific allies, controlling the agenda be-
hind closed doors. The latter searches for open-
ness, public participation, responsiveness, and 
transparency. Visitation and tourism is a democ-
ratizing influence pushing governments towards 
a more bottom-up, consultative approach. The 
visitors often see themselves as the owners of the 
Park. They demand to know what happens and 
demand a say in management.

The level of authority given the various goals, objec-
tives, statements and rules mentioned in the Man-
agement Plan is often weak. Some are in Regulation, 
others are only in a low level policy. In addition, this 
authority is asymmetric. For example, many of the pol-
icies and rules aimed at public use are in Regulation, 
giving them the authority of law. However, many of 
the policies and rules aimed at the park agency itself 
are loosely worded and not legally enforceable. The 
plan is designed to control the public, the corpora-
tions, the concessionaires and other interests; it is not 
designed to control the government bureaucracy.
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In conclusion, this analysis concludes that the current 
Management Plan of the Park is incomplete in regards 
to visitor and tourism management policy. The cur-
rent policies, as stated in the Management Plan, are 
sometimes adequate, often absent, and not exhaus-
tive. A considerable amount of important policy that 
affects visitor management occurs in other policies 
or documents, either above the Management Plan in 
provincial policy or below the Management Plan in 
secondary plans. Some important policies are secret. 
The current Management Plan often fails the test of 
policy coherence. Many important areas are not dealt 
with. Policy modification is needed to improve visi-
tor and tourism management. The next Management 
Plan must aim to be a more complete policy docu-
ment, more closely tied to provincial policy, and much 
more transparent to field reality.

Visitor Use and Tourism Policy

Parks can be viewed as social experiments in the rela-
tionships between people and nature (Clark, Hanna, 
and Slocombe, 2008). Over the last 115 years, Algon-
quin Park has been such a social experiment. What we 
see today is the outcome of this ongoing experiment. 
However, the future is coming. Recreational use of 
the Park will continue and it will change. The gover-
nance of this relationship needs continuous thought. 
The Management Plan will continue to be a major as-
pect of decision-making and policy implementation. 
It is the major vehicle of transparency of government 
actions. Therefore, it is useful to talk about contribu-
tions to the next editions of this plan.

Some of the current visitor and tourism activities 
in the Park are captured in the current Park Plan. 
Many are not. The current Management Plan is 
silent on many important issues of visitor use. We 
sense that the bureaucracy is not comfortable 
with giving the public a full view into what re-
ally happens in the Park. Centuries of centralized 
crown management have not yet changed into a 
fully-public approach.

For the next Management Plan, a discussion is need-
ed on several important questions, listed below.

What level of societal impact should occur 1. 

due to visitation to Algonquin Provincial Park? 
How much social, cultural and economic im-
pact is desirable?

Who should pay the costs of park visitation 2. 
management? Who should benefit? How are 
these costs and benefits to be decided?

How much and what type of impact should oc-3. 
cur from park tourism in the border communi-
ties of the Park?

How can border communities be defined? Are they 4. 
the first tier of towns and villages that visitors en-
counter when they leave the Park, or are they also 
those that service visitors along their trip routes?

How much learning should take place? Should 5. 
every citizen in the province know that this park 
exists? Should every citizen know the major 
wildlife species that occur in the Park? Should 
every visitor know the basic ecological integrity 
goals of the Park? Should every interior visit 
have a certain level of backcountry training?

What level of market penetration should Al-6. 
gonquin attain? For example, should every 
Ontario citizen visit this Park at least once in 
their lifetime?

What is the income target for Algonquin Park 7. 
visitation? Should visitor and tourism services be 
financially self-sustaining?

Should logging management be subsidized by the 8. 
fees and charges paid by recreational visitors?

How much budget is needed to properly man-9. 
age the park? How much should come from the 
visitors, the government of Ontario, the logging 
industry, the private concessionaires, contrac-
tors and licensees?

Who should provide the visitor services and 10. 
why? The Park staff? Various partner NGOs? 
Private, profit-making corporations?

What criteria should determine which visitor servic-11. 



Paul F. J. Eagles and Grace Bandoh 133

es are managed by the various tourism partners?

How are the Park concessionaires chosen? What 12. 
are the goals for these contractors?

What is the minimum level of visitation that is 13. 
desirable, given all ecological, financial and edu-
cational goals?

What is the maximum level of visitation that is 14. 
desirable, given all the ecological, financial and 
educational goals?

What level of transparency and accountabil-15. 
ity is needed for park planning and manage-
ment processes?

What level of policy should be in the Manage-16. 
ment Plan, in contrast to that which is found in 
agency-wide policies and that of the site man-
ager in day-by-day activities?

How much visitation should be from outside 17. 
Ontario? Does Algonquin have a role to play in 
the larger Ontario and Canada tourism indus-
try? If it does, how big should this role be?

What should be the ideal human resource ca-18. 
pability for tourism within the Algonquin Park 
staff complement and the various contractors 
and licensees?

How can the park maximize income to the park 19. 
though the provision of a variety of service lev-
els to each of the major stakeholder groups?

How can the park ensure that there is suitable 20. 
level of service provision to ensure that all visi-
tor sectors are properly served? For example, 
how can middle-level accommodation levels 
be provided?

The early legal emphasis on the use of Algonquin 
Park for the improvement of the health of the visi-
tors currently has low emphasis in the current Man-
agement Plan. A revisitation of this concept would 
be worthwhile in the next plan.

The Next Plan

The creation of the new legislative framework for 
Ontario Provincial Parks in 2006 provides impetus 
for the creation of management plans. Section 10 
of the new Act requires that every provincial park 
shall have a Management Direction within five years 
after the proclamation of the Act. A Management 
Direction can contain a Management Statement 
for parks with a “limited number of non-complex 
issues” (Section 10.4) or a Management Plan for 
parks with “substantial and complex issues” (Sec-
tion 10.5). Also the Management Directions “that 
have been in place for 10 years” shall be reviewed 
to “determine the need for amendment or review 
of the directions” (Section 10.7). Algonquin Park 
is a complex park, so it must have a Management 
Plan. It has been over 10 years since the last Man-
agement Plan for Algonquin was written, so a full 
review is required. 

Recreation, education, and tourism are fundamental to 
the idea of Algonquin Park. The current plan is weak in 
the presentation of goals and objectives of these areas. 
Those that do exist are often poorly stated, and incom-
plete. It is our opinion that the actual programs for rec-
reation, education, and tourism that exist in Algonquin 
Park are more holistic and more complete than stated 
in the Management Plan. The plan is therefore an in-
complete reflection of what actually happens in the 
Park. The large and ongoing political forces acting on 
this park have created a functional and satisfying visitor 
management system which is not fully represented in 
the current Management Plan.

In truth, the 1998 plan is not actually a Manage-
ment Plan. It is a land use plan with some elements 
of park management included. The next edition 
could strive to be a more holistic plan that gives full 
recognition to the important issues within visitor 
and tourism management.

A major issue for a Management Plan is that of 
scale. What issues should be in the overall Manage-
ment Plan and what should be in subsidiary plans 
and operating policy? We argue that all major visitor 
management topics should be included in the over-
all management plan. This plan should be strategic 
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and provide goals and measurable objectives for 
the management topics. Much of the detail of the 
specific topics can be allocated to subsidiary plans. 
However, these subsidiary plans should be publicly 
available in both printed and internet forms.

In order to assist decision-makers in future Man-
agement Plans and in ongoing site-level decision 
making, we offer many suggestions in this book 
chapter. It is up to the readers of this paper to de-
cide the depth of visitor and tourism policy that is 
most appropriate for the next edition of the Algon-
quin Provincial Park Management Plan. We argue 
for more detail, rather than less. We argue for less 
emphasis on the crown game reserve approach and 
more emphasis on the open, common property wil-
derness approach.

Algonquin Park is Ontario’s iconic park. It deserves 
the best that Ontario society can offer.
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Chapter 5. 

Algonquin Park Fisheries and 
Aquatic Resources

Frank Hicks*

Frank Hicks M.Sc. is a Fisheries Biologist who worked in Algonquin Park for over 20 years. He was supervisor of the Algonquin Fisheries 
Assessment Unit (AFAU). In this chapter he explores the impact of people on the fisheries of Algonquin Park.

The Algonquin Park that we know today had its be-
ginning 11,000 years ago during the retreat of the 
last major Ice Age.  Under kilometers of ice for over 
100,000 years, the ice had started to melt forming 
glacial Lake Algonquin that occupied the Lake Hu-
ron basin.  During the period of time that it took 
to retreat across Algonquin, the meltwater from 
Lake Algonquin followed a number of channels to 
the Champlain Sea.  The Champlain Sea was a long 
arm of the Atlantic Ocean that extended all the way 
to the Alqonguin area because of the weight of ice 
that depressed the Ottawa and St. Lawrence valleys.  
The meltwater followed a number of channels, in-
cluding the Madawaska and the Bonnechere river 
valleys.  The most impressive flow occurred along 
the Fossmill channel.  This drainage channel opened 
suddenly, releasing a torrent of water across the 
northern part of Algonquin to the Barron Canyon 
and Petawawa River valleys.  The Fossmill Channel 
closed when a lower channel opened into the Ot-
tawa River.  The glaciers continued to recede and 
the land, released from the weight of the ice began 
to rebound forming the Algonquin dome that is the 
headwaters of the eight major drainage basins into 
Lake Huron and the Ottawa River.  Most of these 
headwaters are separated from the lower reaches by 
waterfalls in the vicinity of the Park boundary.  The 
lower Petawawa River, which lacks major barriers to 
the Ottawa River is the only exception.  The action 

of the glacier, the meltwater flow and the rebound-
ing of the land resulted in the lakes and rivers that 
have become the camping and canoeing paradise 
that we know as Algonquin Park, (see chapter 1, 
this volume for details).

Not only did the retreating glacier create the lakes 
and rivers of Algonquin, it also shaped the devel-
opment of its fisheries and aquatic resources.  Fish 
excluded from the Algonquin area by ice occupied 
refugia to the south and northwest of the glacier 
covering Algonquin.  As the meltwaters flowed off 
the newly formed dome from the rebounding of the 
land, the fishes in these refugia were able to move 
northward into areas recently uncovered by the gla-
ciers, including the area now occupied by Algonquin 
Park.  The meltwater, presumably very cold, was col-
onized by cold and cool water species of fish.  As the 
land continued to rebound, the Algonquin headwa-
ters around the dome were further cut off from the 
surrounding Lake Algonquin and other fish species.  
Based on the presence and absence of glacial relict 
species the demarcation line appears to have been 
about 1250 feet (380m) above the present day sea 
level (Martin and Chapman, 1965).  White Partridge 
Lake, at an elevation of 341m, and Hogan Lake, at 
342m, are typical lakes within the Park, where relict 
species, such as the opossum shrimp (Mysis relicta), 
an amphipod (Pontoporeia affinis), and a calanoid 
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(Senecella calanoides) are found.  The presence of 
the short jaw cisco (Coregonus zenithicus) in White 
Partridge Lake is unique to the Park and continues to 
be a taxonomic mystery to this day.  These relict spe-
cies which had their origin in glacial lake Algonquin 
and the Champlain Sea were found in lakes such 
as Hogan and White Partridge Lake, but were not 
found in nearby Lavieille Lake or in other lakes on 
the Algonquin Highlands at elevations greater than 
1250 feet.  The only exception to the colonization of 
fishes in Algonquin was the lower Petawawa River 
basin.  The lower Petawawa River basin continued 
to be associated with Lake Algonquin and was colo-
nized by a greater variety of fish species that were 
able to occupy this watershed. These conditions of 
isolation persisted for the next 10,000 years.  

Over these 10,000 years to the present, the deep, 
cold, clear lakes of the Algonquin Highlands formed 
from the glaciers, cut off from the rest of the lakes 
and rivers downstream from the highlands, devel-
oped their own unique fish community.  The fish 
community that evolved over this period was pre-
dominantly brook trout (Salvelinus fontinalis), lake 
trout (Salvelinus namaycush) and lake whitefish 
(Coregonus clupeaformis) in association with other 
cold water species such as round whitefish (Proso-
pium cylindraceum), cisco (Coregonus artedi), bur-
bot (Lota lota), common white sucker (Catastomus 
commersoni), fallfish (Semotilus corporalis), and 
minnows.  Cool and warm water species such as 
walleye (Stizostedion vitreum) or smallmouth bass 
(Micropterus dolomieui), unable to occupy the 
cold meltwater were excluded from colonizing the 
Algonquin Highlands.  Northern pike (Esox lucius) 
were capable of occupying the cold waters of the 
Algonquin Highlands, but their refugium during the 
ice age was isolated from Lake Algonquin and they 
were unable to colonize the Algonquin Highlands 
before the land rebounded.  American eel (Anguilla 
rostrata) were initially part of this fish community, 
but were restricted from the Algonquin Highlands 
in recent years due to numerous dams and obstruc-
tions that prevented them from carrying out their 
migration to the ocean to spawn.  Apparently, the 
last known record of American eel in Algonquin Park 
was in Lake Opeongo in 1936.  

American eel is not the only fish species affected by 
human activity.  Native aboriginals and early settlers 
undoubtedly utilized the present-day Park area for 
hunting and fishing, but their numbers would have 
been so low as to make their impact insignificant.  
The loggers came in the 1800s and began cutting 
down the white pine (Pinus strobus).  This activity, 
particularly the railroads used to move logs from 
the Park, marked the start of increasing recreational 
utilization of the Park.  In the early 1900s, a num-
ber of wilderness lodges and inns were established 
along the railway lines to promote tourism.  No 
single event, however, had a greater impact on the 
Park’s utilization than the completion of the high-
way through the Park in 1936.  Recreational camp-
ers, canoeists, lease holders, and anglers had ready 
access to the Park, its resources, and its fisheries.  
With this accessibility to the Park, angling demand 
was expected to increase at a great rate.

Stresses Affecting the Park

The Ministry of Natural Resources held a symposium 
in the early 1970s, Salmonid Communities in Olig-
otrophic Lakes (SCOL)( Loftus and Regier, 1972), that 
introduced an innovative approach to managing the 
fisheries of Ontario.  SCOL also identified the major 
stresses acting on the fisheries and aquatic resources 
of Ontario’s lakes and rivers.  These stresses included 
angling, introductions of exotic species, water qual-
ity changes, water draw down, and management 
activities such as forestry.  Many of these stresses 
impact directly and indirectly on the fisheries of Al-
gonquin Park, but angling is the oldest and most 
continuous stress.  

Angling and Control of Exploitation

Concerned that angling demand would increase with 
the completion of Highway 60 through the Park, 
Park officials and the University of Toronto cooper-
ated in establishing a Fisheries Research Laboratory 
on Lake Opeongo in 1936.  Later, it would become 
the Harkness Laboratory of Fisheries Research.  One 
of the major objectives of the fisheries lab in devel-
oping an understanding of fish and their habitats 
was to institute a creel survey of Lake Opeongo and 
adjacent lakes, as well as other lakes along Highway 
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60 in the Park.  This creel survey of Lake Opeongo 
continues to this day, and it is one of the longest, 
continuous biological surveys in the world.  Infor-
mation from the creel survey has not only provided 
an improved understanding of fisheries biology and 
management in general, but a snapshot of fisher-
ies in the Park since 1936 and an indication of the 
rate of change of angling utilization over a 72 year 
period to the present.

As you might imagine, angling back in 1936 and 
earlier was considerably different than today.  There 
were no modern boats with high-powered motors, 
no down riggers or depth finders, and there was 
only a fraction of the variety of fishing lures avail-
able today.  Anglers generally stayed at one of the 
lodges in the Park and fished with a guide.  Canoes 
and rowboats were the main means of transporta-
tion and the “otter tail” lure was the main fishing 
bait.  Eventually the “Williams Wobbler and White-
fish” became the baits of choice and they are still 
popular today.  Today, at boat launches in the Park, 
it is not uncommon to see a 14-foot aluminum run-
about setting off for a day’s fishing beside a large 
fishing boat that would be comfortable on Lake 
Ontario.  Equipment could vary from wire trolling 
rods to electric powered downriggers, GPS assisted 
depth finders, trolling speed indicators, and other 
modern fishing lures and equipment.  Lodges are 
still available in the Park today, however, they are 
not as prominent as they were in the early 1900s.  In 
fact, guides are rarely used today and a great many 
anglers fish on a daily basis or combine their fishing 
with a canoe trip into the Park interior.

Fisheries management activity in Algonquin Park 
was the responsibility of two organizational units 
within the Ministry of Natural Resources, Hark-
ness Fisheries Laboratory and Pembroke District.  
Following reorganization in the early 1970s, Al-
gonquin Park became a District and from then 
on Algonquin Park fish and wildlife staff carried 
out routine fisheries management.  At about the 
same time, the Algonquin Park Master Plan (1974) 
recognized the need for additional fisheries staff 
to fill the gap between routine fisheries manage-
ment carried out by the District Fish and Wildlife 
staff and the experimental research undertaken 

by scientists at the Harkness Fisheries lab.  The 
Algonquin Fisheries Assessment Unit (AFAU) was 
established to meet this need.  Other Fisheries 
Assessment Units (FAU) were being developed 
throughout the province at the same time and their 
activities were coordinated by a central manage-
ment committee.  The role of FAUs is to conduct 
long term studies on the fisheries and aquatic re-
sources of a group of type-lakes that are represen-
tative of the fisheries of lakes in Ontario.  These 
type-lakes of the FAUs were selected on the ba-
sis of fish communities and monitoring programs 
were designed to evaluate the response of these 
fish communities to varying levels of stresses.  Re-
sults from monitoring studies of the province wide 
FAU network provides a continuum of response 
of fish communities to these stresses and insight 
into the appropriate management strategy to em-
ploy.  The type-lakes of the AFAU are comprised 
of lake trout, brook trout and lake whitefish in 
pristine waters with minimal stresses relative to 
many lakes throughout the province.  Angling is 
thought to be the main stress in Algonquin Park 
and AFAU programs were developed to monitor 
this as well as other stresses through water quality 
testing, index netting and creel surveys.

Information collected through the creel survey in-
cludes the number and species of fish caught, loca-
tion, the number of hours fished as well as biological 
information such as sex of fish, length and weight, 
scales or other calcified tissue to assess the age of 
fish and stomach contents.  Demographic informa-
tion about the angler collected at the time of the 
interview is invaluable in interpreting the biological 
information and detecting changes in trends because 
of changes in gear, skill level and habits.  Fisheries bi-
ologists and research scientists utilize this information 
to examine lake trout, brook trout and smallmouth 
bass catch and harvest rates, angling hours, growth 
and reproduction, and implications for management 
not only for the Park but also for other jurisdictions in 
the province. 

Creel surveys can take the form of a one-time survey 
to obtain a snapshot of the fisheries in a lake, or a 
long-term survey, such as on Lake Opeongo to de-
tect trends in the fishery.  The Lake Opeongo survey 
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has been operating continuously since 1936.  It, or 
the relatively long running surveys conducted by the 
AFAU on their study lakes provides long-term, trend-
through-time information on fisheries in the Park.  
Much of the information on fisheries in the Park dis-
cussed in this report is derived from AFAU reports, 
the Opeongo Creel and research from the Harkness 
Fisheries Laboratory.

The long-term, trend-through-time information pro-
vided by the Opeongo Creel survey (Figure 5.1) cov-
ers a period from 1936 to the present.  It shows that 
a trend towards increasingly high annual lake trout 
harvest and increasing fishing effort that has been 
developing in fisheries throughout Ontario at a rapid 
pace since the end of WWll, and Algonquin Park is 
no exception.  In the early days of the creel, lake trout 
fishing in Lake Opeongo was very good.  Lake trout 
angling effort was very low compared to today’s ef-
fort and angling success was high.  Catch per Unit 
Effort (CUE) or the number of fish caught/angler hour 
varied from 0.15 to 0.5 fish/angler hour.  This favour-
able condition persisted into the 1960s, however, an-

nual lake trout harvest and fishing effort has been 
increasing steadily since that period.

Fisheries scientists at Harkness Fisheries Lab con-
sider that Lake Opeongo has been exploited at or 
near its maximum sustainable level (MSY) since the 
early 1990s (Anonymous 2006).  The MSY for lake 
trout can be estimated from simple measurements 
such as the total dissolved solids (TDS) in a lake 
and the lake size.  The MSY for Lake Opeongo is 
0.72 kg/ha.  With a surface area of just over 5,000 
hectares and an average size of lake trout harvest-
ed of about 1.25 kg, the sustainable yield is ap-
proximately 3,000 lake trout per year.  As indicated 
in Figure 5.1 this has been exceeded continuously 
since 1990.  If the lake trout fishery in Lake Ope-
ongo follows the trend observed in other fisheries, 
smaller and smaller lake trout will be in the creel, 
more effort will be required to catch a trout, and 
eventually the harvest will decline.

A more comprehensive evaluation of the long 
term creel data was conducted for both the lake 

Figure 5.1.  Lake Opeongo Lake Trout Harvest and Effort 1936-2005.  (Graph prepared by Trevor Middel in 2006 Lake Opeongo Creel Bulletin).
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trout and smallmouth bass populations from 1936 
to 1983 (Shuter et al., 1987).  This earlier report 
showed that a trend towards increasing effort, in-
creasing harvest and declining CUE that was evi-
dent in the 2006 creel report for not only lake trout 
but also smallmouth bass (Figure 5.2).  In their 
evaluation of the long-term data set, they tested 
the assumptions inherent in a creel survey that (a) 
the catch and effort figures recorded by the survey 
are consistent indicators of annual total catch and 
annual fishing mortality rate, respectively, and (b) 
the catch per unit effort figures are consistent indi-
cators of population abundance.  Catch and effort 
data alone were insufficient to describe long-term 
changes in fish abundance.  Demographic informa-
tion collected during the creel interview and in-
dependent studies on population estimates were 
necessary to understand the dynamics of the fish-
ery and to detect changes in the catchability and 
effectiveness of anglers (Shuter et al., 1987).  The 
two most significant changes over the years that 
have contributed to this understanding have been 
a decrease in the number of guided parties and an 
increase in the amount of camping on sites around 
the lake (McMurtry and Shuter, 1985).  The guided 
parties were considered to be more proficient at 
angling than unguided parties and the trend to 
increased camping on the lake created sampling 
problems with reduced coverage at the fish check 
station at the access point.  More recently, tech-
nological innovations such as down riggers, depth 
finders, improved fishing equipment, and larger 
boats must now be taken into consideration.

This trend of high numbers of harvested lake trout 
and increasing angler effort is also evident in Louisa 
and Smoke Lake, through creel surveys conducted 
by the AFAU.  Undoubtedly, many of the other lake 
trout lakes along the Highway 60 corridor and ma-
jor access points around the Park are experiencing 
similar pressure.  The ready access, an aging popula-
tion, or a group of anglers that prefer fishing from 
boats with high tech equipment may be contribut-
ing to this effort, but overfishing in these areas is a 
serious problem.  Lake trout and brook trout lakes 
in the interior, on the other hand, continue to pro-
vide good fishing within sustainable levels.  It ap-
pears that the 5940m portage into the Lavieille and 

Dickson Lake area with canoe and equipment is well 
worth the effort for excellent fishing and solitude 
under almost pristine conditions (Figure 5.3, 5.4).  
Some of the factors that account for the difference 
in the response of these two groups of lakes will be 
discussed below.

Control of Exploitation

Exploitation is the most critical stress affecting 
lake trout in Algonquin Park and across its range 
throughout the Canadian Shield.  Goddard et al., 
(1987) found that fishing effort is the most impor-
tant factor affecting lake trout harvest in Ontario 
lakes, accounting for 73% of the annual variation 
in angler catch among lakes.  Lake trout are par-

Figure 5.2.  Variation in the effort, catch, and catch-per-unit-effort 
(CUE) for lake trout (solid line) and smallmouth bass (broken line) 
over the period 1936 – 83.  For each species, effort is the total 
number of angler-hours directed against the species by parties 
who were interviewed in the survey, catch is the total number of 
fish that were kept by interviewed anglers, and CUE is the total 
number kept divided by the total effort (Shuter et al., 1987).
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ticularly vulnerable to exploitation due to their slow 
growth, late maturity, and low reproductive poten-
tial as well as the unproductive nature of the wa-
ters it inhabits (Olver et al., 2004).  Brook trout an-
gling success in lakes in the Park interior is also very 
good.  It is a limited resource, however, with only 
about 240 lakes out of approximate 1,400 lakes in 
the Park with naturally reproducing populations of 
brook trout.  In fact, the Park contains between 1/3 
and 1/2 of all the self sustaining brook trout lakes 
in Ontario, one of its greatest natural assets.  One 
of the main limiting factors for brook trout is their 
stringent spawning requirements.  In addition, they 
do not compete well with spiny-rayed fishes and, 
like lake trout, inhabit oligotrophic waters with low 
productivity.  Brook trout lakes along the Highway 
60 corridor are heavily supported by stocking or 
have been replaced with introduced species such 
as smallmouth bass.  Smallmouth bass were intro-
duced to many lakes along the Highway 60 corri-
dor and other major access points around the Park.  
Introductions of smallmouth bass in many lakes in 
the Park coincides with available road and rail ac-

cess present in the early part of the 1900s.  Small-
mouth bass are popular with anglers, although 
they often take a back seat to the lake trout and 
brook trout fishery (Figure 5.5).  One of the main 
limiting factors associated with smallmouth bass is 
cold temperatures, particularly at spawning time in 
the spring (Shuter et al., 1980).  Temperature also 
determines growth of young of year (YOY) bass, 
winter starvation and over winter survival (Shuter 
and Ridgway, 2002).

Figure 5.3. Young angler with lake trout on Lavieille Lake, Algonquin Park.

Figure 5.4.  A nice lake trout, Lavieille Lake, Algonquin Park.

E. Fitzgerald

E. Fitzgerald
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In response to the potential for the over exploi-
tation of fisheries in the Park, a number of har-
vest control measures were implemented over the 
years.  Harvest controls take the form of daily catch 
and possession limits, limiting fishing opportuni-
ties, using size-based regulations, gear restrictions, 
and quotas.

The most common change in fisheries regulation 
is a reduction in daily catch and possession limits.  
Early anecdotal information from the 1936 creel 
survey indicates that a party of four typically had a 
successful trip, taking their limit of forty lake trout 
and probably eating a few.  At that time, the catch 
limit for lake trout was five with a daily possession 
limit of 10 fish.  Smallmouth bass catch limit was six 
with a possession limit of 12 fish.  Brook trout limits 
were 15 trout or 10 pounds plus one.  These limits 
were excessive and over the years have gradually 
been reduced to compensate for increasing angling 
effort and fish harvest (Table 5.1).  Currently, the 
catch and possession limit for trout is an aggregate 
limit of five lake trout or brook trout of which no 
more than 2 can be lake trout.  Bass is also an ag-
gregate limit of a combination of six smallmouth 
bass or largemouth bass. 

Other forms of harvest control are limiting fishing 
opportunities by manipulating season length and 

Figure 5.5. Smallmouth bass, Lake Opeongo, Algonquin Park

Table 5.1.   Daily catch and possession limits for LT, BT and SMB from 1936 to the present.

Year(s) Catch Possession

Smallmouth Bass

1936-1953 6 12

1954-1981 6 6

1981-2007 6 6

Lake Trout

1936-1953 5 10

1954 5 5

1960-1964 3 3

1965 5 5

1966 3 3

1967 5 5

1968-1981 3 3

1982-1987 3 3

*1988-2007 2 2

Brook Trout

1958

1970-1980 15 or 10 lbs + 1

1981-1987 7 7

*1998-2007 5 5

1 + additional 14 provided the 14 in 
aggregate are not more than 10 pounds

*Note:

Lake trout included 1. 
splake from 1936  
to 1988

Brook trout includes 2. 
splake after 1988

Lake trout and brook 3. 
trout consist of an 
aggregate limit of 
5 trout of which no 
more than 2 can be 
Lake trout

F. Hicks
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regulating access.  Table 5.2 outlines the season 
closures for smallmouth bass, lake trout and brook 
trout since 1936.  It is interesting to note that from 
1936 to 1954 winter fishing was permitted, but was 
apparently not popular.  Winter fishing in the Park 
was eliminated in 1954 when research scientists at 
Harkness Fisheries Lab found that a very high per-
centage of lake trout caught in Louisa Lake in the 
winter time were immature, compared to the ratio 
of immature to mature lake trout caught during 
the summer (Martin, 1954).  Currently, angling in 
the Park for all species commences on the last Sat-
urday of April through to September or November 
30, depending on the species.  During the other 

times of the year, except for First Nations people, 
fishing is not permitted.  Winter fishing for lake 
trout and brook trout continues outside the Park to 
the detriment of the species.

In 1974, the Algonquin Park Master Plan was pro-
mulgated and among other things, placed severe re-
strictions on the use of motors in the Park, eliminat-
ed the caching of boats in the interior, and banned 
the use of motorized transportation such as ATVs 
and snowmobiles.  The rationale for these regula-
tions was to define what a Natural Environment Park 
represented and to bring the nonconforming activi-
ties such as fishing with boat and motor more in 

Table 5.2.   Season Restrictions on various fish species in Algonquin Park (adapted from McMurtry and Shuter 1985)

Year(s) Opening Closing 

Smallmouth Bass

1936-1957 June 30 October 16

1958 June 27 October 16

1959 June 30 October 16

1960-1962 July 1 October 15

1963-1964 July 1 November 30

1965 June 26 November 30

1966 June 25 November 30

1967 Last Saturday in June November 30

1968-1969 Last Saturday in June October 15

1970-1981 Last Saturday in June November 30

1982-2007 Last Saturday in June November 30

Brook Trout

1968-1988 Last Saturday in April September 30

1989-2007 Last Saturday in April September 30

Lake Trout

1982-1988 Last Saturday in April October 10

1989-1997 Last Saturday in April September 30

1998 Last Friday in April September 30

1999-2007 Last Saturday in April September 30

No Fishing Allowed

1936 Oct. 15 thru Nov. 15

1949-1954 Oct. 6 thru Nov. 5

1955-1956

1967-1969

1970-1982

Oct. 16 thru Apr. 30 (or Fri immediately preceding April 30 when it 
falls on a Saturday, Sunday, or Monday

Oct. 16 thru Fri. preceding last Saturday in April

Oct. 11 thru Fri. preceding last Saturday in April
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line with this ideal.  Consequently, motor boats were 
restricted in horsepower on lakes along Highway 60 
and at some access points, and completely restricted 
within the Park interior.  There were some exceptions 
and ultimately a compromise was reached whereby 
motor boats of 6 hp or less were permitted on certain 
lakes in the Park at certain times of the year (Figure 
5.6).  The motor boat restriction corresponds with 
seasons that canoeists and power boaters would be 
least likely to interact.  Boats and motors are allowed 
on certain lakes from the start of fishing on the last 
Saturday in April to the July 1st holiday and from 
Labour Day until the season closes for lake trout and 
brook trout on September 30th.  Most of the small-
mouth bass lakes are situated along the Highway 
60 Corridor or near major access points and remain 
open until November 30th.  Creel survey data col-
lected by the AFAU following the introduction of the 
Master Plan indicated a reduction in overall angling 
in the Park interior after this regulation was enacted.  
Angling by boat and motor continued during the 
open period in the spring and fall, followed by a 

gradual increase in angling with canoes in subse-
quent years throughout the fishing season (Figure 
5.7, 5.8).  The lakes of the Park interior continue 
to provide excellent fishing to this day.  The overall 
impact of the Master Plan regulation was a general 
improvement in angling on a sustained basis, much 
more so than any fishing regulation may have af-
fected.  Subsequent reviews of the Master Plan have 
reduced the number of lakes where motor boats are 
permitted even more. 

Research scientists at the Harkness Fisheries lab ex-
perimented with alternate year closures as a means 
of enhancing the year class strength of lake trout 
and brook trout (Martin and Baldwin, 1953).  Lakes 
in the experiment were closed to angling in alter-
nate years to provide a respite from fishing and 
allow greater spawning escapement to enhance 
year class strength.  It was found that the year class 
strength of lake trout and brook trout was very 
stable and there was little difference in the quality 
of fishing between lakes that were open year after 

Figure 5.6. A group of anglers on Big Crow Lake heading into Lake LaMuir with wheels used for portaging.
E. Fitzgerald
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year and lakes that were part of the alternate lake 
closure experiment.  Eventually the alternate lake 
closure scheme was abandoned.  The alternate lake 
closure program also created an unwanted level of 
angling pressure on a lake in the year that the lake 
was opened to fishing following a period when the 
lake was closed for one or two years.  

Size limits were never part of fisheries manage-
ment programs in the Park for lake trout or brook 
trout, but smallmouth bass were under a size limit 
regulation as early as 1936.  From this period to 
1953, there was a minimum 10-inch fork length 
restriction.  In 1954-55, it changed to an 11-inch 
total length regulation and was finally eliminated 
altogether in 1956.  

More recently, the AFAU began monitoring the ef-
fects of a new slot size regulation on Smoke Lake, 
a 607 ha lake located along the Highway 60 cor-
ridor of Algonquin Park (Hicks 1994).  Nick Martin, 
a world-renowned fisheries scientist at Harkness 
Fisheries Lab, recognized from his studies on lake 
trout of Louisa and Redrock Lakes that there were 
some growth differentials within lake trout popula-
tions in the Park (Martin 1951).  Studies showed 
that lake trout in lakes with limited forage fish had 
a very high percentage of plankton in their stom-
achs and were smaller in body size than lake trout 
in other lakes where fish comprised a high percent-
age of the diet.  These small bodied, planktivorous 
lake trout were generally mature at the time they 
became vulnerable to angling.  The larger bodied, 
piscivorous lake trout, on the other hand, were vul-
nerable to angling before they had reached ma-
turity and spawned for the first time.  This early 
vulnerability to angling and a concern that the lake 
trout were being overfished was the rationale for 
instituting the slot size regulation.  

Angling effort was very high on Smoke Lake (>5 
rod-hrs/ha/yr) for 6 of 7 years surveyed before 1989 
and harvest of lake trout from 1978 to 1980 ex-
ceeded a conservative estimate of sustainable yield 
of 0.73 kg/ha/yr (Marshall 1996).  In addition, the 
lake trout in Smoke Lake grow fast as a result of 
feeding on lake herring (cisco) and other fish, and 
thus are susceptible to angling 2 to 3 years before 

reaching sexual maturity. Studies from AFAU creel 
surveys showed that a very high percentage of lake 
trout less than 40 cm in length were immature and 
a very high percentage of lake trout greater than 
56 cm were mature.  Under the slot size regulation 
enacted in 1989, anglers may not keep lake trout 
between 40 and 56 cm total length.  Preliminary 
results several years after the slot size regulation 
was implemented indicate that the new regulation 
is having the desired effect.  The slot limit appears 
to have reduced the lake trout harvest and released 
trout appear to be surviving and contributing to the 
spawning stock.  

A follow-up survey indicated a number of changes 
that have occurred to the abundance and size struc-
ture of lake trout in Smoke Lake after 12 years under 
the regulations (Monroe and Forward, 2002).  The 
average number of lake trout caught and kilograms 
harvested per rod-hour (CUE and HUE, respectively) 
declined from 1978 (0.13 and 0.2) to 1982 (0.08 
and 0.07) and then increased to 2001 levels (0.3 and 
0.29).  An estimate of the number of spawning lake 
trout in Smoke Lake increased from 168 in 1978 to 
251 in 1989.  By 2001, the number of spawners 
had increased to 1026 trout.  Conversely, mean fork 
length of spawning trout decreased from 643 mm 
in 1978 to 633 mm in 1989.  By 2001, the mean 
fork length of spawning lake trout was 574 mm.  In 
2001, the average harvest of lake trout per hour was 
greater than in any other year, however, the harvest 
was at a sustainable level.  

While it appears that the slot size regulation has 
dramatically changed the fishery in Smoke Lake, an 
alternate hypothesis suggests that cisco, introduced 
into Smoke Lake in 1949, may have also precipitat-
ed changes in the lake trout community (Vascotto, 
2006).  Lake Opeongo does not have a slot size reg-
ulation, but cisco were introduced into the lake as 
part of the same program in 1948.  Evaluation of the 
impact of the slot size regulation may be determined 
by comparing long-term trends in Smoke Lake with 
those from Lake Opeongo.

The use of slot size limits was initially restricted 
to a number of lakes along the Highway 60 cor-
ridor.  Since its implementation within the Park, 
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MNR Districts have applied this technique on a 
widespread basis throughout Division 15.  Con-
cerns from anglers about the survival of released 
lake trout and the acceptance of catch and release 
angling were more easily addressed in lakes with 
the slot size regulations in the Park.  Park publica-
tions, on lake creel surveys, and the cooperation 
of the local fish and game club provided an easy 
forum to explain the program.  Implementation 
of the regulation on a Division wide basis created 
problems with acceptance among anglers.  This 
speaks for public relations and information pro-
grams to accompany new regulations.

Fisheries staff in the Park indicate that the trend to 
catch and release fishing is becoming more popular 
among anglers in the Park.  Anglers are becoming 
more aware of the finite nature of the resource and 
“catching your count” does not seem as important 
as in the past, particularly in the Park interior.  Catch 
and release was an important component of the slot 
size regulation, as fish in the slot must be released.  
Park staff also talk about a disturbing trend of fish-
ing out of season, over limits, unauthorized Park 
access, and potentially harmful activities of netting 
and use of baitfish practiced by First Nations groups 
around the Park.  For the sake of the fisheries re-
source, it is hoped that federal, provincial and First 
Nation people can settle the land claims that are at 
the root of these activities.

Gear restrictions were not commonplace among 
regulations in the Park until the beginning of the 
slot size regulation in 1989.  Prior to that, the use 

and possession of live baitfish was the only major 
gear restriction.  Actually, for many years it was il-
legal to fish with live baitfish but not to possess live 
baitfish as long as you were not angling.  In 1989, 
this was changed and “while fishing“ was dropped 
in the wording of the regulation and it became il-
legal to possess as well as use live baitfish in the 
Park.  At the same time the use of a gorge hook 
baited with a large salted herring was banned in the 
Park to facilitate catch and release of lake trout in 
the slot.  Anglers using this gear would throw the 
baited hook out to rest on the bottom to be eaten 
by a lake trout.  If taken by a lake trout, the angler 
would wait 20 minutes or so while the baited hook 
was swallowed, and once engorged in the stomach 
of the trout, it would be almost impossible to release 
the fish unharmed.  

There are no gear restrictions on high technology 
equipment such as downriggers, or fish finders.  
Using demographic information taken from in-
terviews of Lake Opeongo anglers, Hicks (1986) 
found that 70.5% of the 708 lake trout anglers 
interviewed in Lake Opeongo trolled with wire 
line, and only 14.8% used a downrigger.  Trolling 
with a wire line and a fish finder was the most 
successful method (0.18 fish/ang. hr).  The most 
experienced anglers, that is, anglers familiar with 
the lake, were the most successful, and anglers 
using a fish finder were generally more success-
ful than anglers not using the device.  Wire line 
trolling, with or without a fish finder was gener-
ally more successful than a downrigger with or 
without that gear.  That survey was conducted in 

Figure 5.7. Anglers preparing to board water taxi into the Park In-
terior, Lake Opeongo access point.

Figure 5.8. Angling for lake trout, Algonquin Park. 
E. Fitzgerald F. Hicks
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1986.  It would be interesting to repeat the survey 
using current creel data to see if there has been 
any increase in the use of downriggers and if their 
use has resulted in a change in catchability or ef-
fectiveness of the angler.

One of the best harvest control methods is the 
quota.  The use of limits, seasons, gear restrictions 
all point to the problem that the fish resource is 
limited, but the amount of effort exerted on this 
resource is not.  Quotas take into account the 
equilibrium yield of a fish species, the productivity 
of the water body and when the quota is reached, 
the lake is closed to fishing for the remainder of 
the year.  Fishery managers in Ontario and in the 
Park have information on sustainable yield, fish-
ing mortality, fecundity, growth and reproduction 
that can be modeled (Shuter et al., 1998) to man-
age a quota on a lake.  For a variety of reasons, 
most notably costs associated with continuous 
monitoring, quotas as a management tool have 
been used sparingly in Ontario.  Another reason 
for resistance to harvest controls may be the open 
access, common property nature of resource man-
agement in many jurisdictions including Ontario 
(Hardin 1968, “The Tragedy of the Commons”).  
As a result, the implementation of any fishing reg-
ulation is, of necessity, more restrictive.  Anglers 
consider regulations a loss of fishing opportunity 
and they are resisted strenuously.

One jurisdiction where a quota system has been im-
plemented successfully is in the province of Quebec.  
In Quebec, a large proportion of the rivers and lakes 
were under the control of the large pulp and paper 
companies, and corporations.  As a result, fishing 
was very exclusive and not readily available to the 
public.  The province instituted the Zones d’ exploi-
tation controleé (ZEC) concept in the late 1970s 
whereby lakes and rivers that were once under the 
control of companies were divided up, mainly on 
a watershed basis to be controlled by public man-
agement groups who essentially look after forestry, 
fishing, road building and recreational activity of 
their respective zone.  The ZEC is self-financing and 
anybody can utilize the ZEC for fishing, camping or 
canoeing by paying a fee (Anon 1990, Letter from 
G. Hamel, 1989).  The sense that this resource is 

now available when it was not previously and the 
management ethic of protecting the resource make 
an ideal situation for controlling activities such as 
fishing.  Each ZEC or territory has an exploitation 
plan in which catch quotas are set by government 
biologists using standard yield equations or fishery 
models.  ZEC personnel manage the quota, but the 
government closes fishing on a lake in a ZEC when 
the quota for the year is reached, even if this takes 
only a few days or a few weeks.  A quota system 
design such as this is a very effective method of pro-
tecting the fishery resource.

In Algonquin Park, the reservation system provides 
the ability to restrict access to lakes in the Park in-
terior by controlling the number of parties leaving a 
particular access point.  This preserves the quality of 
the camping experience.  While overfishing in the 
Park interior is not a problem at the present, inte-
grating the existing reservation system with a fish-
eries quota system is a viable management option 
should the need to restrict angling pressure in the 
Park interior arise in the future.

Water Quality

The vast network of lakes and streams, created by 
the retreat of the last ice age that flow off the Al-
gonquin Dome, comprise the watersheds of eight 
major river systems - Amable du Fond, South, 
Petawawa (including the Nipissing River), Bon-
nechere, Madawaska, Muskoka (includes the East, 
Oxtongue, and Kennisis rivers), Magnetewan and 
York.  Isolated and remote from industrial develop-
ment, cottages, and waste water discharges, these 
lakes and streams are pristine with excellent water 
quality and free from many of the problems that 
have affected lakes and streams throughout Ontar-
io.  The river systems consist of lakes with small to 
large interconnecting streams.  Rivers and streams 
are important to the ecosystem of Algonquin, but 
compared with their lake cousins, they are relative-
ly unstudied and unknown.

Typically, the lakes are cold, oligotrophic, and well 
oxygenated.  They have provided a unique habitat 
for the various fish communities, particularly the 
salmonids and coregonids that have evolved in the 
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Smoke Louisa Delano Westward Timberwolf Opeongo

Morphometry

Maximum Depth (m) 55 61 19 44 20 49

Mean Depth (m) 16.2 17 6.6 20.9 7 14.6

Lake Surface Area (ha) 609 531 24 63 167 5156

Fish Community Type Lt Smb Lw Lt Lt Bt Lt Lt Smb Lw

pH, Alkalinity, Hardness

pH 6.3 (5) 5.9 (17) 6.1 (4) 6.7 (1) 6.1 (4) 6.8 (3)

Alkalinity T.I.P. (mg/l) 2.0 (5) 1.1 (17) 2.3 (4) 1.7 (1) 2.0 (4) 5.4 (3)

T.F.E. (mg/l) 5.5 (6) 3.0 (14) 4.0 (4) 2.9 (1) 4.8 (4) 7.0 (3)

Hardness (mg/l) 10 (4) 10 (4) 10 (3) 8 (5) 10 (4) 13  (3)

Conductivity 

(umhos/cm @25C)  36 (5) 34 (17) 34 (4) 29 9(1) 35 (4) 43 (3)

Colour (hazen units) 5 (3) 5 (14) 20 (1) 8 (5) <5 (1) 9 (1)

Major Ions

Ca++ (mg/l) 2.8 (6) 2.9 (17) 2.6 (4) 2.2 (1) 2.6 (4) 3.3 (3)

Mg++(mg/l) 0.9 (6) 0.6 (17) 0.8 (4) 0.6 (1) 0.8 (4) 1.1 (3)

Na+ (mg/l) 1.2 (6) 0.7 (17) 0.7 (4) 0.6 (1) 0.8 (4) 1.2 (3)

K+ (mg/l) 0.5 (6) 0.6 (17) 0.5 (4) 0.3 (1) 0.5 (4) 0.8 (3)

Cl- (mg/l) 1.2 (6) 0.5 (16) 0.4 (4) 0.2 (1) 0.3 (4) 0.8 (3)

SO4—(mg/l) 8.9 (6) 9.1 (16) 9.5 (4) 6.3 (1) 9.0 (4) 9.8 (3)

Si (mg/l) 1.1 (6) 1.3 (17) 1.4 (4) 0.4 (1) 1.3 (3) 0.5 (3)

Nutrients

DIC(mg/l) 0.9 (5) 0.6 (16) 1.1 (4) 0.8 (1) 0.8 (4) 1.3 (3)

DOC(mg/l) 3.3 (5) 3.3 (16) 5.4 (4) 1.6 (1) 4.6 (4) 3.9 (3)

NH3 (ug/l) 20 (4) 27 (4) 14 (3) 44 (5) 32 (4) 11 (3)

NO2 (ug/l) (<) 1 (4) (<) 2 (4) 2 (3) (<) 1(5) (<) 2 (4) (<) 1 (3)

TKN (ug/l) 260 (6) 250 (17) 260 (4) 140 (1) 230 (4) 200 (4)

TP (ug/l) 8 (6) 5 (16) 8 (4) 2 (1) 38 (4) 6 (3)

Chlorophyll a (ug/l) 1.4 (5) 1.2 (16) 2.9 (4) 1.0 (1) 1.5 (3) 2.0 (3)

Secchi Depth (m) 4.7 (3) 6.2 (16) 3.3 (4) 7.0 (1) 3.0 (3) 5.7 (3)

Metals

Fe (ug/l) 50 (6) 40 (17) 210 (4) 40 (5) 20 (3) 20 (3)

Mn (ug/l) 34 (6) 24 (17) 54 (4) 40 (5) 61 (3) 9 (3)

Zn (ug/l) (<)10 (4) (<)20 (5) <10 (1) 3 (1) <10 (1) <10 (1)

Al (ug/l) (<)10 (4) (<)40 (5) 50 (1) 21 (1) 50 (1) <20 (1)

Cu (ug/l) <10 (1) (<)10 (3) <10 (1) 3 (1) <10 (1) <10 (1)

Ni (ug/l) <20 (1) (<)20 (3) <20 (1) 8 (1) <20 (1) <20 (1)

Pb (ug/l) <30 (1) (<)10 (3) <30  (1) <3 (1) <30 (1) <30 (1)

Table 5.3.  Morphometry, Fish Community Type and Water Quality Parameters (1980/81) for selected AFAU lakes.  Sample size in parentheses.

Lake Name
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Park.  Lakes are generally very deep, with basins that 
provide a large volume of well oxygenated water.  
Mean depths of lakes varies from the relatively shal-
low brook trout lakes, Little Crooked (4m), Redrock 
(6.2m) and Dickson (5.5m) to the deeper lake trout 
lakes, Smoke (16.2m), Louisa (17.0m) and Opeongo 
(13.7m).  There are exceptions, however, from West-
ward Lake, a brook trout lake that has a mean depth 
of 20.9m to Delano Lake, a lake trout lake with a 
mean depth of only 6.6m.  Maximum depths are of-
ten 40 to 50m in these lakes.  The lakes are well oxy-
genated providing optimal habitat (>6 ppm oxygen 
and < 10˚C in the hypolimnion) throughout most of 
the lake and usable habitat (>4 ppm oxygen and < 
15.5˚C in the hypolimnion) at the bottom (MacLean 
et al., 1990).  The lakes are also generally clear with 
little colour, ranging from ~ 5 hazen units for the 
deeper lake trout lakes to 25 units for the shallower 
brook trout lakes.   (A Hazen unit is a measure of 
water colour using a platinum-cobalt stock solution 
with results ranging from 0 at the light, colourless 
end of the scale to 500 at the darkest).  Secchi disc 
readings range from ~2m for the brook trout lakes 
to ~8.5m for the deeper lake trout lakes.  The lakes 
are oligotrohic, very unproductive, with low chloro-
phyll ‘a’, low phosphorus, and low Total Dissolved 
Solids (TDS).  (TDS is an expression of the combined 
content of all inorganic and organic substances con-
tained in water of freshwater systems.  TDS is mea-
sured using a conventional conductivity meter and 
low values found in Algonquin waters are indicative 
of the low mineral content of the water, very close 
to rainwater).  The pH is generally slightly acidic 
ranging from 6 to 7.  This is typical considering that 
the lakes and streams of the Algonquin Highlands 
are underlain by granitic bedrock of the Canadian 
Shield.  All the AFAU lakes possessed low alkalinity 
values in the range of 0-10 mg/l CaC0

3
, indicating 

low buffering capacity and high sensitivity to acidi-
fication.  The five-headwater lakes: Delano, Louisa, 
Smoke, Timberwolf and Westward are particularly 
sensitive.  Morphometric and water quality informa-
tion for 1980/81 are shown for these lakes as well as 
Lake Opeongo (Table 5.3) as being somewhat typi-
cal of Algonquin Park lakes.

The lakes and streams of Algonquin are not totally 
free from pollution.  In the early 70s, both mercury 

contamination in fish and acidification of lakes and 
streams became major issues that also affected the 
Algonquin area.  Mercury contamination in fish be-
came a human health issue due to the direct dis-
charge of mercury from pulp and paper companies 
into the English – Wabigoon River in northwestern 
Ontario.  In 1976, the Ontario Government began 
surveying all game fish to determine safe consump-
tion levels through The Sport Fish Contaminant Moni-
toring Program.  Lake trout and brook trout from the 
Algonquin area were included in the survey and fish 
from the Park, particularly lake trout, were found to 
be contaminated with high levels of mercury.  This 
was quite a surprise as there are no obvious sources 
of mercury.  Studies have determined that mercury 
entering freshwater systems generally originates from 
anthropogenic sources (burning of oil, coal, and mu-
nicipal waste) carried in the atmosphere and convert-
ed to methyl mercury.  Methyl mercury is the form 
of mercury that is efficiently bioaccumulated in the 
flesh of fish, particularly long-lived fish species, such 
as lake trout (McMurtry et al., 1989).  McMurtry et 
al., (1989) examined the relationship of lake acidifica-
tion and other physical and chemical parameters to 
mercury contamination in lake trout and smallmouth 
bass.  They found that for lake trout lakes, the most 
significant variable appears to the concentration of 
dissolved organic carbon (DOC) in the water column.  
(DOC is a broad classification for organic molecules 
of varied origin and composition within aquatic sys-
tems.  In general, organic carbon compounds are the 
result of decomposition processes from higher organ-
ic matter such as plants.  In the absence of extensive 
wetlands, bogs, or swamps, baseflow concentrations 
of DOC in undisturbed watersheds generally range 
from approximately 1 to 20 mg carbon/l).  Lake trout 
from very clear lakes in general, will have lower mer-
cury levels than those from more coloured lakes.  For 
smallmouth bass lakes, ionic variables such as pH 
and/or water hardness are more important.  Louisa 
Lake, with a pH range of 5.8 to 6.6, and DOC values 
of 1.9 to 4.6 mg/l over a period of years from 1975 to 
1983, had mean mercury levels of 0.49 mg/l (0.22 – 
1.00) in fish flesh from 20 lake trout sampled in 1981.  
Subsequent sampling of fish in many lakes in the Park 
revealed that this level of mercury in fish flesh is com-
mon.  As a result, lakes in the Park are included in 
advisories issued by the Ministry of the Environment 
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(MOE) on the amount and frequency of fish that can 
be eaten by various categories of people.

Similarly to mercury contamination, Algonquin Park 
was not exempt from the problems associated with 
acid precipitation.  Already slightly acidic, many lakes 
in the Park exhibited low alkalinity and had little or 
no buffering capacity to mitigate against the effects 
of SO

2
 air emissions that were carried up from the 

US Midwest or the Sudbury basin.  A model for lake 
acidification which relates the stages of acidification 
to levels of precipitation pH in sensitive areas was 
developed by Henriksen (1980).  On the basis of 
case histories in Norway, three types of lakes were 
described by the model.  They are bicarbonate domi-
nated lakes (pH >5.3), transition lakes (pH 4.7 – 5.3) 
and strong acid lakes (pH <4.7).  Lake sensitivity 

to acidification of AFAU study lakes as well as 548 
lakes within Algonquin Park were tested using the 
nomograph (Figure 5.9) developed from Henriksen’s 
(1980) model (Swainson, 1987).  Five lakes of the as-
sessment unit – Delano, Louisa, Smoke, Timberwolf 
and Westward – are borderline between bicarbon-
ate lakes and transition zone lakes.  There was also 
a small number of Algonquin Park lakes within the 
transition zone, but no acid lakes were found in the 
lakes tested.  These sensitive lakes were generally 
located on the Algonquin highlands that separate 
the major watersheds flowing into Georgian Bay 
and the Ottawa River. 

The headwater lakes located in this region are 
particularly sensitive to acidification and the level 
of acidity in the precipitation evident in the area 
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Figure 5.9.  Henriksen’s (1980) nomograph used to determine sensitivity to acidification of lakes in Algonquin Provincial Park and study 
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makes this especially significant.  While mean pH 
values vary within expected limits over the long 
term, pH values during critical periods in some 
lakes have approached levels where acidification 
stress may be suspected.  One of the most critical 
periods for fisheries in these lakes was the spring 
runoff and the possible impact of this meltwater 
flowing into the lake affecting larval lake trout on 
the spawning shoals.  Spring runoff values for pH 
and alkalinity for Louisa Lake streams are shown in 
Table 5.4.  Low pH values and very low alkalinity 
values were evident in the streams.  Samples taken 
in the vicinity of a spawning shoal also showed re-
duced levels of pH and very low alkalinity.  The lake 
was frozen at the time these early samples were 
taken.  Once the lake was ice free, lake mixing oc-
curred and the low pH values previously recorded, 
disappeared.  To see if there was any effect from 
these low pH values, fry emergence traps were 
placed over the gravel of two lake trout spawning 
shoals on Louisa Lake.  The minimum pH reading 
taken in the vicinity of the shoals during March and 
April (prior to lake trout emergence) was 4.69.  The 
traps were examined 5 times in May of 1979 and 

122 fry were collected.  The program was repeated 
in 1980 but damage from ice made the results in-
conclusive.  Many of the lake trout spawning beds 
are located on shoals within the lake, well away 
from inflowing streams so it is not surprising that 
larval lake trout were apparently unaffected by the 
meltwater.  Lake trout will use many shoals during 
the spawning period and this strategy works well 
to ensure reproductive success if a particular shoal 
has been affected by acidification.

Similarly, brook trout eggs are protected from acid 
runoff by spawning on upwelling gravel beds.  
Brook trout are generally associated with fly-fishing, 
streams with pools and riffles and spawning in redds 
in streams.  Brook trout in Algonquin are unusual in 
that they utilize the lake habitat more than streams 
(Fraser, 1985) (Figure 5.10).  Streams are often small 
and barely navigable, thus the need for portages 
during canoe trips.  Brook trout spawn on gravel 
beds within the lake that are supplied with upwell-
ing water that serves to aerate the redd, minimize 
freezing and dessication of eggs during the winter 
and provide some protection from acidification.  Un-

Table 5.4. Spring runoff values for pH and Alkalinity for Louisa Lake streams and a spawning shoal.

Mean Min Max N Mean Min Max N

Louisa Creek Mar. 03 - Mar 30, 1979 5.60 5.18 6.00 8 0.54 0.13 1.03 8

(Inlet) Mar. 27 - Apr. 15, 1980 5.62 5.48 5.75 6 0.57 0.06 0.77 5

Feb. 27 - Apr. 03, 1981 5.58 5.49 5.64 5 0.55 0.26 0.92 5

Lemon Creek Mar. 03 - Mar 30, 1979 5.37 4.80 5.75 4 0.20 0.49 1.23 4

Mar. 27 - Apr. 15, 1980 5.50 5.23 5.60 6 0.57 0.06 0.77 6

Feb. 27 - Apr. 03, 1981 5.58 5.21 5.82 5 0.57 0.04 1.22 5

Martin Creek Mar. 03 - Mar 30, 1979 5.53 5.10 5.98 8 0.93 0.00 1.87 8

Mar. 27 - Apr. 15, 1980 5.64 5.41 5.78 7 1.03 0.42 1.54 6

Feb. 27 - Apr. 03, 1981 5.59 5.48 5.66 5 0.96 0.89 1.15 5

Louisa Creek Mar. 03 - Mar 30, 1979 5.70 5.45 6.20 10 0.94 0.47 2.15 10

Mar. 27 - Apr. 15, 1980 5.74 5.59 5.88 9 1.11 0.93 1.29 8

Feb. 27 - Apr. 03, 1981 5.74 5.67 5.85 5 1.10 0.86 1.53 5

West Spawining Shoal Mar. 12 - Apr. 03, 1979 5.44 4.69 5.92 10 0.39 -0.90 2.12 10

(Surface) Jan. 16 - Apr. 15, 1980 5.71 5.15 5.89 9 0.96 0.10 1.63 9

West Spawning Shoal Mar. 12 - Apr. 03, 1979 5.69 5.65 5.72 2 1.38 1.12 1.65 2

(Bottom) Jan. 16 - Apr. 15, 1980 5.73 5.60 5.83 8 1.17 0.71 1.55 8

Feb. 27 - Apr. 03, 1981 5.65 5.44 5.79 3 0.79 0.56 1.10 3

Location Dates pH T.I.P. Alkalinity (mg/l)
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like lake trout spawning shoals that are scattered 
around the lake, gravel beds used by brook trout 
are relatively scarce (Quinn, 1995).  Dickson Lake, 
for example, a 1079 ha lake with an excellent brook 
trout fishery has only three brook trout shoals that 
have been identified.

The AFAU joined in cooperative monitoring and 
biological studies with MOE research scientists at 
Dorset, Ontario to evaluate the impact of S0

2
 on 

lakes in Algonquin Park.  Investigations were un-
dertaken to examine the status of common white 
sucker, a species sensitive to acidification in West-
ward Lake, fry emergence and reproductive suc-
cess of lake trout in Louisa and Delano lakes, and 
species composition in a number of AFAU lakes 
where changes due to acidification were suspect-
ed.  During the course of the studies as well as 
ongoing AFAU lake assessment programs, there 
was no evidence that low pH levels have had any 
adverse effects on the fish or the aquatic commu-
nity.  Changes in the aquatic community may have 

occurred due to low pH levels in the lakes, but they 
were too subtle to be detected in the experiments 
or masked by natural variation in the aquatic com-
munity.  This may have been in part due to the size 
of AFAU lakes in the study, which were quite large 
relative to other lakes in North America or Europe 
impacted by acidification.

Introduction of Exotic Species

Introduction of exotic species is a stress affect-
ing fisheries all over the province as well as in the 
Park.  Introductions have been a concern in the 
early days of the Park and it has risen in promi-
nence over the last 20 or 30 years as anglers be-
come more mobile.  Now it has become one of 
the greatest threats to Algonquin Park’s unique 
fish community.

Fish culture programs were very popular in the early 
1900s and fish culture and stocking of a variety of 
species was a principal component of many fisheries 
management programs throughout North America 
at that time.  Brook trout, lake trout, carp (Cyprinus 
carpio), brown trout (Salmo trutta), rainbow trout, 
(Salmo gairdneri), smallmouth bass and walleye 
were some of the more popular fish species cultivat-
ed in provincial fish hatcheries.  Stocking these fish 
was considered planned as opposed to unplanned, 
accidental or clandestine.

Smallmouth bass were first stocked in Rock and 
Cache lakes around 1900.  Eventually, smallmouth 
bass were stocked in many lakes that were acces-
sible by road or rail throughout the Park.  Eagerly 
accepted by anglers due to their eating quality and 
fighting ability, they adapted reasonably well to the 
lakes and rivers in the Park.  They were, however, at 
the northern limits of their range.  The cold waters 
and variability in weather during spawning restricted 
their ability to flourish as they did in warmer wa-
ters to the south.  Nevertheless, smallmouth bass 
became an integral part of the fish community in 
many lakes in the Park, gradually out competing 
and eventually replacing brook trout in these lakes.  
As indicated earlier, the natural fish communities 
that evolved from the last ice age consisted of lake 
trout and brook trout in the absence of other preda-

Figure 5.10. A nice brook trout, Laviéille Lake, Algonquin Park. 
E. Fitzgerald
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tors.  In many lakes along the Highway 60 corridor, 
Smoke, Cache, Opeongo where smallmouth bass 
were introduced, brook trout are seldom caught.

Another case of a planned introduction is the lake 
herring or cisco that were introduced into Smoke 
and Opeongo Lakes in 1948 as part of an experiment 
to increase the growth of lake trout and improve 
the existing sport fishery (Fry 1939, 1949).  Within 
10 years of the introduction of cisco into Lake Ope-
ongo, it became the dominant food item in the diet 
of the lake trout.  One of primary benefits of the 
introduction of the cisco was in an increase in the 
annual maximum sustainable yield from 0.18 kg/ha 
to about 0.48 kg/ha which has sustained the fishery 
in the face of increasing exploitation throughout the 
1970s (Matuzek et al., 1990).   More importantly, 
the cisco introduction has resulted in an increase in 
age of maturity and a decrease in age of first cap-
ture that has produced a situation in which signifi-
cant fishing mortality occurs before sexual maturity.  
This situation has greatly increased the sensitivity of 

lake trout in Lake Opeongo to overfishing. 

Unplanned or accidental introductions of a variety of 
minnows and other fish species are commonplace in 
many lakes and rivers in North America.  The usual 
means of an introduction is via an angler’s minnow 
pail.  Not wanting to carry out the pail at the end of 
the day, anglers dump the contents of the minnow 
pail into the water body and fish gain entry to a 
lake, river or entire watershed.  Some of the minnow 
species introduced in this manner probably had only 
a very subtle impact on the fish community.  Not so 
subtle an impact on the growth of brook trout was 
the introduction of spiny-rayed fish species such as 
yellow perch (Perca flavescens) and rock bass (Am-
bloplites rupestris).  These species were excluded 
by the prehistoric ice from lakes in Algonquin Park 
and the top predators, lake trout and brook trout, 
evolved in the absence of other top predators such 
as walleye, yellow perch, bass, and northern pike 
common in other lakes outside the Park.  Brook 
trout were particularly susceptible to competition 

Figure 5.11. Large bull moose in the Crow River, Algonquin Park.
E. Fitzgerald
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because their optimal thermal preference (~13˚C) 
placed them in direct contact with these warm wa-
ter species.  Lake trout prefer colder water and are 
separated from these warm water species for a large 
part of the year.  An eminent fisheries researcher at 
Harkness Fisheries Lab, Jim Fraser, pointed out that 
brook trout are notoriously poor competitors.  Jim 
Fraser’s studies over the years focused primarily 
on the biology and management of both wild and 
hatchery brook trout.  His study area included lakes 
with naturally reproducing stocks of brook trout, as 
well as a series of lakes that were stocked as part 
of his experiments.  Stocking can be influenced by 
genetics, parental stock, and size of trout at time of 
stocking, among other things, but once in the lake 
competition with other species is very important.

In one study that typifies Fraser’s work, he evalu-
ated the recovery of  stocked brook trout, splake 
(Salvelinus fontinalis X Salvelinus namaycush hybrid) 
and rainbow trout.  Fish were stocked in experimen-
tal lakes that varied in morphometry, physical and 
chemical characteristics, and species composition 
(Fraser, 1972).  Little Minnow Lake was at one ex-
treme with only minnows, whereas Redrock Lake 
was at the other extreme with minnows, white 
sucker, yellow perch, pumpkinseed (Lepomis gib-
bosus), brook and lake trout.  Fraser’s observations 
showed that the recovery of the stocked salmonids 
was related to the composition of the fish fauna in 
the different lakes.  The best recovery of brook trout 
occurred in Little Minnow, the lake with the least 
number of competing species.  In Little Minnow 
Lake, an unplanned introduction of yellow perch 
afforded Fraser the opportunity to examine the im-
pact of these perch on the growth and survival of 
his stocked fish (Fraser, 1978).  He found that the in-
troduction and rapid establishment of yellow perch 
in the lake drastically reduced the lake’s capacity to 
accommodate stocked salmonids.  The increasing 
yellow perch population began to feed on large or-
ganisms (fish, leeches, crayfish, and Odonata) which 
were formerly the food of the stocked salmonids.  
Brook trout and splake were, therefore, forced to 
eat smaller organisms (Trichoptera, Diptera, and En-
tomostraca).  Consequently, the growth rate of all 
three salmonids decreased and even the survival rate 
of brook trout decreased.   

The evidence that yellow perch drastically reduces 
the growth rate of stocked brook trout was apparent 
in many studies, however, Fraser’s (1978) study was 
one of very few that were able to demonstrate that 
competition was the major factor in the survival and 
growth of stocked salmonids.  Competition in some 
of the larger lakes (100-2,400 ha) in Algonquin Park, 
in which the fish communities consist of native lake 
trout, brook trout, yellow perch, and various other 
species is not as evident.  In these lakes, predation 
on yellow perch by both lake trout and brook trout 
likely serves to maintain an equilibrium in the fish 
community. These observations are borne out by 
recent studies on native brook trout lakes in Algon-
quin Park (Browne and Rasmussen, 2002).  Fraser 
continued his studies on evaluating stocking pro-
grams with domestic brook trout, splake, rainbow 
trout, and on brook trout crosses.  The information 
that he has obtained from these studies has formed 
the basis for many MNR fish stocking programs.  

Rock bass, rainbow smelt (Osmerus mordax) and 
northern pike are recent invaders to the Park.  Over-
all, eight species and one hybrid (splake) have been 
introduced to the Park in the last 150 years (Man-
drak and Crossman, 2002).  Four of these species 
- hornyhead chub (Nicomis biguttatus), rainbow 
smelt, smallmouth bass, and largemouth bass (Mi-
cropterus salmoides) have established reproducing 
populations.  The ranges of several native species 
- Northern pike, rock bass, walleye and introduced 
species smallmouth bass and largemouth bass con-
tinue to expand in the Park as the result of unau-
thorized transfers and subsequent natural disper-
sal.  These species have the potential to seriously 
affect native fish communities (Mandrak and Cross-
man, 2002).  The presence of northern pike in the 
lakes and river system of the lower Opeongo River 
is particularly troublesome.  The only barrier to the 
invasion of northern pike into Lake Opeongo and 
the upper watershed of the Madawaska River is the 
Annie Bay dam.  We can get an indication of the 
impact of northern pike on this watershed by exam-
ining other lakes with a similar fish community, and 
while an eventual equilibrium will be reached, it is 
not difficult to comprehend that it would be devas-
tating to species such as brook trout, many cyprinids 
and could possibly affect smallmouth bass and lake 
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trout.  Other invasive species transferred from lake 
to lake by boats and trailers include zebra mussel 
(Dreissena polymorpha), spiny water flea (Bytho-
trephes cederstroemi), the rusty crayfish (Orconect-
es rusticus) and the ruffe (Gymnocephalus cernuus).  
These species as well as a number of aquatic plants 
present a potential threat to the aquatic ecosystem 
of Algonquin Park.  Zebra mussels have had a major 
impact on fisheries in the Great Lakes, particularly 
lakes Ontario and Erie, where they proliferated due 
to the high calcium content of the water.  In Algon-
quin Park, underlain by granitic rock of the Cana-
dian Shield, their presence may be ameliorated by 
the lack of calcium in the Park waters.  Calcium lev-
els for Opeongo Lake for the period 1980 to 1982 
were very low, ~ 3.3 mg/l.  To minimize the impact 
of these invasive species, an educational program 
advising anglers to clean boats, trailers and gear has 
been implemented throughout the province as well 
as the Park.  A ban on the possession of live bait in 
the Park has been in place for many years. 

The fish-stocking program conducted by the MNR 
has contributed indirectly to the introduction of 
fish species to the Park.  Fish culture programs have 
been practiced from time immemorial beginning 
with the ancient Chinese (Davis, 1965).  In the mid 
1800s in Europe, fish culture techniques were devel-
oped and expanded into major programs.  In North 
America, fish hatcheries became popular in the late 
1800s and greatly increased their operations in the 
first half of the 1900s.  Once considered the pana-
cea for all fisheries woes, fish hatcheries produced 
great numbers of trout and salmon that were dis-
tributed throughout the lakes and rivers of the prov-
ince.  More recently, high costs, poor successes and 
a better understanding of stocking from scientific 
studies by researchers such as Jim Fraser have led to 
a different role for hatcheries in supporting fisher-
ies management programs.  Hatchery managers are 
paying more attention to breeding stock, genetics 
and fitness of hatchery fish.  Nevertheless, fish ge-
neticists have raised concerns that the practice of 
stocking hatchery trout in the same lake with nat-
urally reproducing trout can affect the natural ge-
netic adaptations that have developed in these na-
tive species over time.  This is particularly important 
to the lake trout and brook trout fish communities 

of Algonquin Park that have developed in isolation 
since the last ice age.  Stocking of lake trout and 
brook trout was widespread in the Park as a means 
of augmenting naturally reproducing species and 
enhancing fishing opportunities.  As a result, most 
of the extant brook trout populations within the 
Park contain at least some hatchery genes, which 
vary by watershed and proximity to the Highway 60 
Corridor (Ihssen et al., in Wilson, 2002).  The Master 
Plan of 1974 called for massive stocking programs 
in order to provide fishing opportunities.  The reality 
of the stocking program envisioned in the Master 
Plan never materialized, and ultimately fish stocking 
in the Park was regulated by policies outlined in the 
Fisheries Management Plan.  Under this plan there 
will be no stocking of hatchery reared fish in the In-
terior except for bona fide research purposes or for 
the re-establishment of a natural trout population 
that has been extirpated.  In the latter case only first 
generation spawn or fish directly from Algonquin 
wild stock may be used in the attempted reestab-
lishment.  Stocking of hatchery reared fish for put 
and take purposes may occur only within the Hwy 
60 Corridor zone, the Development zones at Achray 
and Basin lake, or within one portage of the bound-
aries of those zones.

Water Drawdown

There is hardly a river in Southern Ontario that does 
not have some sort of dam on it.  In the early settle-
ment period of Ontario, dams were used to power 
gristmills, run machinery and to produce power in 
many of our communities.  In the rural areas, in-
cluding Algonquin Park, dams were used to move 
logs to the mill and many still exist on rivers in the 
Park.  The dams and sluiceways that were used by 
the loggers were often temporary structures or con-
crete structures that have fallen into disrepair, leak-
ing or allowed to deteriorate to the point that they 
no longer hold water and the system has returned 
to pre-dam levels.  At the time the Park Master Plan 
was released in 1974, there  were 85 dams through-
out the Park in various states of repair.  Of the 85 
dams, 24 were in good repair, 9 needed repairs, 10 
derelict dams are repaired and 42 were not.  Park 
policy allowed for low dams to be constructed or 
reconstructed for recreational purposes only and the 
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resultant water levels would not normally exceed 
the former high water mark.  This  policy, however, 
was administered inconsistently.  

The gated dams on the Madawaska South, Ox-
tongue and Magnetewan rivers are actively man-
aged for water storage, power and flood control.  
The usual procedure is to maintain water levels at a 
constant level from late spring through to the fall.  
During the fall, water is drawn down to make way 
for the spring freshet.  Additional water may be 
drawn down during the winter to compensate for 
high snowfalls.  The operating regime has been well 
established for these dams and in most cases, the 
drawdown occurs at a time and amount to mini-
mize the impact on fisheries of the lakes and rivers 
above the dam.  A typical drawdown may only be 
2 to 4 logs (a log is usually a foot square), but even 
a drawdown of this magnitude may have adverse 
effects on the spawning success of lake trout.   Lake 
trout spawn in October, at or just before the time of 
the winter drawdown in shallow water that can be 

exposed during the drawdown.

Nick Martin carried out one of the first studies on the 
impact of a drawdown in 1955 on Shirley, Opeon-
go and Hay lakes (Martin, 1955).  All of these lakes 
were subject to a drawdown during the winter to 
supply water to downstream hydro reservoirs.  Ope-
ongo Lake sustained a physical drawdown of only 2 
feet and most of the lake trout spawning occurred 
on shoals in Opeongo Lake at depths of 3 to 12 
feet.  Consequently, there was little impact on Ope-
ongo.  In Hay Lake, near Whitney, just south of the 
Park, he noted that the drawdown occurring there 
exposed good spawning beds and forced lake trout 
to spawn on less favourable or marginal areas where 
insufficient depth of rubble gives little protection to 
the eggs.  In Shirley Lake, rocky areas parallel to the 
shore in 10 to 15 foot wide areas were exposed with 
a 5 to 6 foot drop in water level.  Martin further 
investigated the use of artificial spawning beds on 
Shirley Lake as a means to compensate for the loss 
of spawning areas in the lake.  He found that it was 

Figure 5.12. South Tea Lake dam controlling upper waters of the Oxtongue River.
K. Schuller
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a very costly venture and difficult to get lake trout 
to use the new beds unless they were located im-
mediately adjacent to existing beds.  Algonquin Park 
District Fish and Wildlife staff encountered a simi-
lar problem when they attempted to create a lake 
trout spawning shoal in Smoke Lake using limestone 
rocks that would be a more suitable habitat for lake 
trout in the event of an acidification episode.  The 
site was on a small shoal in the middle of the lake, 
remote from any of the existing spawning shoals on 
the lake, and to date has not been used by lake trout 
to any extent, if at all.

Smoke Lake is controlled by the South Tea Lake 
dam on the Oxtongue River just below South Tea 
Lake (Figure 5.12).  Major lakes above South Tea 
Lake in this watershed include Canoe Lake and all 
the lakes that form this important canoe route into 
the interior of the Park.  Another branch of this river 
system includes Smoke Lake and many lakes above 
it that form a canoe route to the south of the Park.  
Also the dam at Ragged Lake, just above Smoke 
Lake, has fallen into disrepair and is unusable.  The 
predominant fish in both these systems is lake trout.  
The reproductive biology of  lake trout makes it par-
ticularly sensitive to water drawdown.  They spawn 
in October on shallow rocky shores that are open 
to the prevailing winds.  The wave action tends to 
keep the rocks clean and well oxygenated.  The pre-
ferred spawning areas contain fist sized rocky rub-
ble with many cracks and crevices that may occur 
right up to the shoreline.  Eggs are deposited in the 
rubble and incubate there from October to April.  
The eggs hatch in late January to early February and 
the lake trout larvae remain in the rubble absorbing 
the yolk sac for another month or so.  Once the yolk 
sac has been absorbed, the larvae become increas-
ingly more mobile and at a point in the spring in 
late April or early May when water temperatures 
are approximately 8 to 10˚C, they leave the rubble.  
They swim up, take air into the swim bladder and 
essentially disappear for 5 or 6 years until they ap-
pear in the fishery.   There is an incubation period 
of 7 months between October and April, where the 
early stages of lake trout development are vulner-
able to water drawdown.  Even during the latter 
stages of development, when the larvae are in the 
rubble, mortality can occur.  The yolk sac larvae are 

not very mobile and do not react to the receding 
water of the drawdown by moving into deeper wa-
ter.  Wilton (1985) also noted this phenomenon in 
an experiment testing the response of larval lake 
trout to a simulated drawdown and their inability 
to react to receding water. 

The AFAU monitors approximately six major 
spawning sites on Smoke Lake.  Lake trout spawn 
close to shore  in rubble a few centimeters down 
to several meters below the lake surface.  One site, 
at Molly’s Island is very steep and drops off quickly 
to deep depths.  Another site, in a bay close by is 
much shallower and lake trout spawn on rubble a 
considerable distance from the shoreline right up 
to shallow water at the shoreline.   A drawdown 
of 2 to 4 feet would expose more shoreline at 
this site than at the very steep spawning area on 
Molly’s Island.  Brown (2001) analyzed AFAU data 
on lake trout year class strength for Smoke Lake 
and compared it with water level data for South 
Tea Lake dam.  He found no evidence of any det-
rimental impact on the production of lake trout 
in Smoke Lake.  Wilton (1985) looked at draw-
downs on Bark Lake, Mary Lake and Bella Lake.  
Bark Lake is a reservoir lake with annual fluctua-
tions of 10m that cannot be compared with the 
majority of control dams that operate in Ontario.  
Presently, there is little or no natural reproduction 
of lake trout in Bark Lake under these drawdown 
conditions.  The case in Mary Lake is similar to 
Smoke although Wilton (1985) only examined two 
shoals.  One shoal was exposed with an average 
drawdown of ~1m and another was untouched.  
If lakes like Mary Lake have only a few spawning 
shoals, a drawdown of even a meter or less could 
have severe implications for the long-term repro-
ductive success of lake trout in these lakes.  Often 
the drawdown in these lakes is associated with 
other stresses such as poor water quality or ex-
cessive angling pressure that makes the condition 
more critical.  Lake trout are not site or shoal spe-
cific, often visiting a number of shoals throughout 
the lake during their spawning activity.  Louisa 
Lake has at least a dozen active spawning shoals 
and Opeongo Lake has ~19.  Spawning on a vari-
ety of shoals allows lake trout to compensate for 
varying levels of water fluctuations and thereby 
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reproduce successfully. 

Lack of maintenance of dams may also affect lake 
trout reproduction.  The Galeairy Lake dam at Whit-
ney on the Madawaska River, although not techni-
cally in the Park, had significant leakage of water 
between the stop logs and through structural cracks 
in the dam.  MNR carried out repairs in the fall of 
1998 to reduce leakage and stabilize water levels 
during the critical lake trout incubation period. 

Forest Management 

There is a rich history of logging in Ontario and its 
role in the development of the province.  Logging 
has also had a long tradition in Algonquin Park 
(Addison 1974, Saunders 1963) beginning with 
the cutting down of the big white pine, the era of 
J. R. Booth, through to the mid 1960s when only 
a dozen or so mills around the Park were carrying 
out logging operations.  Around this period, people 
were becoming more environmentally conscious 

and non-conforming activities such as logging in a 
Natural Environment Park came under the scrutiny 
of Park user groups and environmentalists.  The 
Park Master Plan (1974) addressed some of these 
concerns by segregating the Park into zones based 
on activity.  Logging would only be permitted in 
the Recreational Utilization zone.  In addition, the 
private licences of sawmills operating in the Park 
were cancelled and all cutting operations fell under 
the auspices of the Algonquin Forestry Authority 
(AFA).  The AFA would now be responsible for for-
est management, silviculture, wood measurement 
and road maintenance in the Park.  MNR would 
retain an auditing role.  

Logging can have an obvious impact on the for-
ests, but it can also impact groundwater, wildlife, 
fisheries and aquatic habitat.  Sedimentation of 
streams and lake bottoms is considered most dam-
aging to fisheries and aquatic habitat (Blackport et 
al., 1995, MacConnell et al., 1990).    The slope-
related reserves in place around shorelines of lakes 

Figure 5.13. Portable bridge used by the Algonquin Forest Authority for stream crossings.
Brad Steinberg, MNR
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in the Park very rarely creates an erosion event that 
might damage fish habitat.  Of the many activities 
involved in forestry, stream crossings with logging 
equipment and road building have the greatest 
potential for increasing sedimentation and turbid-
ity in water systems.  Often problems do not oc-
cur at the start of a logging operation, but later 
when operations cease.  The real issue is the long 
term maintenance of a crossing or its abandon-
ment and subsequent rehabilitation.  A crossing 
might be built to standard and then abandoned 
at the end of operations where, with time, it in-
evitably “fails” and obstructs a stream.  Good for-
est management practices by the AFA and strict 
adherence to the Timber Management Guidelines 
(TMG) (OMNR 1988) have mitigated the activities 
that have caused concern in the past.  In addition, 
the AFA has also invested heavily in the use of 
portable bridges to facilitate stream crossings and 
thus avoid the use of culverts and minimize sedi-
mentation in lakes and streams (Figure 5.13). 

Logging activity may also have an impact on critical 
life stages of fish, particularly, brook trout.  Brook 
trout in lakes require areas of upwelling groundwater 
for spawning.  A constant flow of clean groundwa-
ter ensures that brook trout redds have an adequate 
supply of oxygen, are kept at a constant tempera-
ture suitable for incubating eggs, and are free of ice.  
The scarcity of natural brook trout lakes is related to 
these stringent habitat requirements, which, in turn, 
make brook trout populations in these lakes vul-
nerable to activities such as timber harvesting that 
may affect groundwater flow within a watershed.  
The groundwater originates from precipitation and 
surface water that infiltrates unconsolidated gravel 
material overlying impermeable bedrock.  Water, 
flowing through a lens of coarse gravel and cobble, 
results in an accelerated flow of groundwater.  This 
process creates seepage areas, which are fundamen-
tal to brook trout spawning success.  

Seepage areas on spawning shoals can be distin-
guished from non-spawning sites by upwelling 
water, consistent year round temperatures (5˚C at 
10 cm below the substrate), levels of conductivity 
greater than surface waters, and dissolved oxygen 
levels ≥3 mg/l  These seepage areas are also rare and 

relatively small (<10 sq m).  Dickson Lake is a large 
lake, 1079 ha, with a brook trout and lake trout 
community and has only three seepage area sites 
that have been identified

In a study of Meach Lake, Papineau Creek and 
Dickson Lake, the catchment area adjacent to their 
spawning sites were 3 ha, 18 ha, and 1079 ha, re-
spectively.   The proportion of these areas necessary 
to sustain the observed levels of groundwater dis-
charge was 97% for Meach Lake, 36% for Papineau 
Creek and 1% for Dickson Lake (Curry and Noakes, 
1995, Curry et al., 1995).  Under existing guidelines, 
a 90m reserve in the riparian zone would protect 
only 22%, 29% and 0.1%, respectively of these 
catchments.  Minimizing disturbance or prohibiting 
removal of the coarse material in the vicinity of the 
shoal is essential to maintaining the seepage areas 
(Hicks and Brady, 1997).

Groundwater has also been found to be an im-
portant component of young-of-the-year (YOY) 
trout habitat.  Studies conducted on Meach Lake 
in the Bancroft District by the Haliburton-Hastings 
FAU (HHFAU) found that YOY brook trout utilized 
small tributary streams as summer, and some-
times overwinter habitat (Brady 1993, Curry et al., 
1993, 1997).  Subsequent surveys on other native 
brook trout lakes, including the AFAU lakes in the 
Park, have found that the use of small tributaries 
by YOY brook trout is a common occurrence.  As 
in Meach Lake, the Algonquin Park streams which 
contained brook trout were approximately 1 m 
wide and <50 cm deep.  Many of the streams do 
not appear on the 1:10,000 Ontario Base Maps 
and could only be identified by field observations.  
They are also cold, with maximum summer tem-
peratures of approximately 15˚C and the flow re-
gime was relatively stable.  Such characteristics 
are indicative of the significant groundwater con-
tribution to the base flows of the streams.  YOY 
brook trout occupied these small streams from the 
outflow up to several hundred meters from the 
lake, depending on topography.  

Recent changes to the Forest Management Plan for 
Algonquin Park have provided additional protection 
for brook trout spawning sites and nursery streams 
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by restricting removal of aggregate and road build-
ing activities within 500 m of self-sustaining brook 
trout lakes.  Logging can occur but not the activities 
that may affect these resources.  The small nursery 
streams around these brook trout lakes have been 
or will be identified before logging activities begin, 
to prevent damage by heavy equipment working in 
the area.  

Future Directions

One of the main means of obtaining fisheries in-
formation is the creel survey whereby MNR staff in-
terview anglers in the process of fishing to obtain 
harvest and effort data.  Creel surveys carried out as 
a long-term project on a series of lakes as part of a 
FAU program or the Opeongo creel are very expen-
sive.  In this day of dwindling government dollars 
and a lack of commitment for long-term funding, 
alternative programs must be evaluated.

Creel surveys in the Algonquin Park interior are par-
ticularly expensive as field crews must operate in the 

interior for weeks at a time as opposed to working 
out of a base on a day-to-day basis.  To address this 
cost factor as well as continue to obtain fisheries in-
formation in the Park, AFAU staff are evaluating the 
potential of utilizing Park user information to obtain 
an estimate of angler effort, and catch and harvest 
data on fish on lakes in the Park (Figure 5.14).  They 
are currently analyzing Park access information from 
the reservation system in an attempt to obtain 1) total 
visitor use of the Park, primarily in the interior, regard-
less of purpose, and 2), the proportion of Park users 
that contain at least one angler in the party.  Once 
this latter group has been identified, they are asked 
to participate in a voluntary angler survey and are pro-
vided with a survey questionnaire.  At the conclusion 
of the trip, the completed questionnaire is submitted 
to AFAU staff with information on fishing effort, an-
gling success and harvest.  This approach has merit 
for obtaining angling information on a specific group 
of lakes that are associated with an access point or on 
a Park wide basis, however, it will require calibration, 
and greater cooperation between Ontario Parks, the 
operators of the reservation system and the AFAU. 

Figure 5.14. Along the trail into Lavieille -  Dickson Lakes, Algonquin Park.
E. Fitzgerald
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Index fishing is another program that has been in 
development for a number of years and is receiv-
ing renewed consideration.  Index netting surveys 
are generally used to assess temporal changes in 
the relative abundance of a fish population, or 
to compare relative abundance estimates among 
populations.  The main assumption is that the 
mean catch of fish per unit of sampling effort is 
proportional to the actual (unknown) density of 
the population in the lake.  Index netting, how-
ever, usually involves the use of gill nets and the 
use of gill nets is always controversial.

Gill nets are an entangling gear that fish swim into 
and get caught up in the mesh of  the net.  If the fish 
swims directly into the mesh, it becomes wedged 
or “gilled” in the mesh, or if it catches bony parts 
of the head such as the teeth or maxillary bones in 
the mesh, it becomes entangled by thrashing about.  
Nets are generally set overnight and mortality of 
fish caught in the nets is 100%.  In many cottage 
lakes and, indeed Parks, such mortality is not toler-
ated and index netting is usually not an acceptable 
sampling technique.  In the long-term assessment 
programs of FAUs, it became evident that the con-
tinued use of gill nets would have an adverse impact 
on the fish community that they were monitoring.  
In effect, their monitoring program was becoming 
an additional stress on the fish community.  

As a result, fisheries scientist within MNR and FAUs 
began developing an index netting program that 
would be less harmful and provide a standardized, 
statistically valid index of the fish community.  One 
of the first attempts at indexing lakes was the Spring 
Littoral Index Netting (SLIN) for lake trout and a simi-
lar program for brook trout (BTIN).  

The SLIN program was conducted immediately af-
ter ice out until the surface water reached 15˚C.  
During this period, water in the lake was thor-
oughly mixed and the temperature was uniform 
from top to bottom, such that lake trout would 
not have any thermal barriers to their movement.  
SLIN did not supply a precise estimate of lake 
trout abundance for an individual lake, however, 
the method did supply a rapid assessment tech-
nique that can be used to evaluate the status of a 

population of lakes (Lester et al., 1991).

SLIN has developed into SPIN, Summer Profun-
dal Index Netting.   Netting occurs during the 
summer when the lakes have stratified and lake 
trout are concentrated in the deeper water be-
low the thermocline.  Operationally, this is a 
much better time for a MNR district office to 
be carrying out these programs.  The sampling 
period from the time of ice out to when the 
surface temperature reaches 15˚C can be very 
compressed and difficult for field crews to be 
mobilized.  The SPIN index program is presently 
being calibrated jointly between Ontario and 
Quebec (Fournier et al., 2007).

Brook trout are sampled using an index fishing 
method called Brook Trout Index Netting (BTIN).  
It started in a similar fashion to SLIN with netting 
during the spring, however, the summer netting 
program produced better results.  As with SLIN, 
earlier attempts at establishing a relationship be-
tween the density of native lake-dwelling brook 
trout and the CUE of the index netting were un-
successful.  A study was conducted on a number 
of lakes, which were stocked with a known num-
ber of brook trout.  This alleviated many of the 
assumptions in the earlier programs and led to 
modifications in the initial BTIN design.   A much 
stronger relationship was observed between 
stocking densities and the CUE.  BTIN is currently 
being evaluated in naturally reproducing brook 
trout lakes in the Park. (Monroe et al., 2005).

The previous netting programs have been directed 
towards obtaining estimates of abundance for spe-
cific fish species, such as brook trout or lake trout.  
In 2004, a new initiative has been undertaken by the 
province of Ontario to improve the way recreational 
fisheries are managed by moving away from indi-
vidual lake management to a landscape approach, 
where active management of lakes will occur on a 
zone basis.  The broad-scale community monitoring 
program is in the developmental stage and involves 
the use of a standard gill net that would sample the 
entire fish community and not target a specific fish.  
The index netting is proposed for a group of set 
lakes plus a group of randomly selected lakes in a ju-
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risdiction, to be sampled every 5 years to document 
species abundance and change over time (Lester et 
al., 2007).  The program will also contribute to the 
development of a North America standard for sam-
pling freshwater fish species, similar to the Nordic 
net, a standard that has been adopted in Europe.  

The Impact of Climate Warming

Climate warming is, and will continue to be, manifest-
ed in changes to both average and extreme climate 
conditions in Ontario.  Since 1948, average annual 
temperatures in Ontario have increased by as much as 
1.4˚C.  Such recent climate events as drought, flood-
ing, heat waves and warmer winters have resulted in 
a wide range of impacts in Ontario, including water 
shortages, forest fires, lower Great Lakes water levels, 
declines in agricultural production, power outages 
and outbreaks of water borne diseases (Chiotti and 
Lavender, 2008).  One climate model, The Canadian 
Coupled Global Circulation Model, predicts that by the 
latter part of this century, Southern Ontario will experi-
ence the types of hot summers that presently occur 
only in Windsor and Essex County of southwestern 
Ontario.  There will also be 10% less rainfall.  Winters 
will be milder and there will be less cold season precipi-
tation (Columbo et al., 2007).  What will the impact of 
a warmer drier climate be to the aquatic ecosystem of 
Algonquin Park?  Projected climate change in this area 
is expected to favour expansion of fish species with 
warm-water requirements, and place stress on the cool 
water species.  How this will occur and the ability of 
fish species to adapt to climate warming has been the 
subject of a number of studies.

John Casselman, former research scientist with 
MNR, approached the study of climate warming 
and its impact on fish species by using informa-
tion from long-term fish community sampling 
programs. In Eastern Lake Ontario, an analysis of 
netting data and lake water temperatures dem-
onstrated a strong correlation between year-class 
strength and relative abundance of smallmouth 
bass to July–August water temperatures.  In terms 
of climate warming, a 1˚C increase in water tem-
perature will increase year-class strength almost 
2.5 fold, and a 2˚C increase 6 fold (Casselman et 
al., 2002).  In Algonquin Park, smallmouth bass are 

at the northern limit of their range and their year 
class strength is variable due to cold temperature 
and variability in weather, particularly in the spring.  
If, as climate models predict, water temperature in 
the Park begins to warm, year class strength will be 
enhanced and the abundance of smallmouth bass 
will increase.  Unfortunately, this high rate of in-
creasing year class strength with increasing water 
temperature also applies to other centrarchids such 
as rock bass and pumpkinseed.  Already, these spe-
cies are making inroads into Algonquin Park and 
increasing temperatures will only exacerbate the 
problem with invasive species such as these. 

While smallmouth bass and other warm water spe-
cies may be the winners in a global warming sce-
nario, cool water and cold water species may be the 
losers.  An analysis of data for northern pike from 
the Bay of Quinte, a cool water species, showed 
that year class strength was also associated with 
July – August temperatures.  An increase of 1˚C in 
temperature would decrease year-class strength by 
2.4 times, and a 2˚C increase would result in a 17.9 
times decrease (Casselman 2007). 

John Casselman also looked at how climate warm-
ing might affect lake trout in the southern part of 
their range, including Algonquin Park.  As water 
temperatures increase, lake trout depth distribution 
in mid-summer may be altered, and survival of fry 
and recruitment decreased (Casselman, 2008).  The 
mid-summer depth distribution is generally related 
to size of trout.  At this time, juvenile lake trout are 
usually found in very deep water to avoid cannibal-
ism from adult lake trout.  Adult lake trout are gen-
erally found in shallower water.  The juvenile lake 
trout habitat is very restrictive and any deterioration 
of this habitat through increased warming or low 
oxygen would force juveniles into shallower water 
and direct contact with adult lake trout.  Adult lake 
trout are very piscivorous and forcing juveniles into 
the same zone as the adults could ultimately affect 
juvenile survival.  

Recruitment is affected by temperature at the time 
of spawning.  Data collected in situ on spawning 
shoals in eastern Lake Ontario showed a negative 
relationship between fry survival and emergence in 
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the spring and water temperatures at the time of 
spawning in the fall.  This relationship provides a way 
to assess survival and emergence in an increasing 
fall temperature regime.  An increase of 1˚C would 
decrease survival at hatch by 1.5 times, 2˚C by 2.4 
times and 3˚C by 20.1 times (Casselman, 2008).  

The depth of a lake is an important mechanism in 
the accumulation of heat at the time of spawning.  
Two study lakes in eastern Ontario demonstrated 
this phenomenon.  One lake was deep with a small 
area-to-volume ratio that cooled more slowly in the 
fall and was warmer during the winter than a near-
by shallower lake.  There is virtually no recruitment 
in the deeper lake, and now the lake has a greatly 
reduced population of old individuals 15 to 20 years 
of age.  In the shallower lake, lake trout recruit regu-
larly and the population is abundant, with an aver-
age age of 4 to 5 years (Casselman, 2008). 

In some areas of eastern Lake Ontario, the impact 
of cormorant predation on young smallmouth bass 

is significant such that there is concern that it will 
have an impact on fish abundance if cormorant 
numbers continue to increase (Casselman et al., 
2002).  The population of Double-crested cormo-
rants (Phalacrocorax auritus) in Algonquin Park 
continues to expand and may be further enhanced 
if smallmouth bass, rock bass and pumpkinseed 
become established in lakes in the Park or prolifer-
ate due to climate warming (Figure 5.15). 

Shuter and Lester (2004) used a lake trout life his-
tory model (Shuter et al., 1998) in their approach 
to examine the effects of climate warming on lake 
trout.  The output from their model predicts the 
potential impacts of a drier, warmer, climate on 
lake ecosystems and the likely consequences for 
lake trout populations.  Drier watersheds may lead 
to an overall reduction in lake volume that would 
result in a reduced volume of lake trout habitat.  
A drier watershed may result in reduced inputs of 
phosphorus and DOC that may affect water clarity, 

Figure 5.15. Double-crested cormorant colony on an island in the North Arm of Lake Opeongo, Algonquin Park.
F. Hicks
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depth of the thermocline, and affect lake stratifi-
cation (Schindler and Gunn, 2002).  This, in turn, 
would reduce the volume of habitat thermally suit-
able for lake trout during stratification as the ther-
mocline deepens.  On the other hand, higher air 
temperatures and lower spring winds may result in 
a shallower thermocline, which would have the ef-
fect of increasing the habitat thermally suitable for 
lake trout during the stratification period.  A longer 
ice free period and therefore a longer stratification 
period in dimictic lakes would increase production 
in lower trophic levels but confine lake trout to the 
hypolimnion for a longer time with a greater risk of 
further habitat loss due to oxygen depletion in this 
zone.  (Dimictic lakes mix from top to bottom dur-
ing two mixing periods each year.  During winter 
they are covered by ice. During summer they are 
thermally stratified, with temperature-derived den-
sity differences separating the warm surface waters 
from the colder bottom waters).

In their model, Shuter and Lester (2004) identified 
two factors that may be important in forecasting the 
extent and time frame for expected changes – loca-
tion and lake size.  Many climate change scenarios 
suggest that warming and particularly drying effects 
will be most severe in the southwestern part of the 
Precambrian Shield and least severe in the north-
eastern part.  As for lake size, most of the antici-
pated negative effects on lakes will be most severe 
for shallow, dimictic lakes.  These negative effects 
include declines in production from reduced phos-
phorus, loss of summer habitat due to shrinkage of 
hypolimnetic volume (Shuter and Lester, 2004) or 
a decrease in lake trout recruitment as a result of 
increased warming in the fall at the time of spawn-
ing (Casselman, 2008).  Opeongo Lake, at 5,156 
hectares is the largest lake in Algonquin Park falling 
in the middle of the range of lakes in the Shuter 
and Lester (2004) model.  The vast majority of lakes 
in the Park are small, dimictic lakes that are most 
sensitive to climate warming.  The Park is located in 
the easternmost region of the Canadian Shield, and 
major negative impacts for aquatic ecosystems due 
to climate warming in the Central subregion, will 
become problematic in the very near future (Chiotti 
and Lavender, 2008).

Fisheries managers aware of impending changes 
due to climate warming may look for trade-offs in 
providing fishing opportunities.  Lake trout, brook 
trout and other cold water species, often exploited 
at maximum sustainable yields will need stringent 
controls to protect these resources.  Anglers may 
have to travel further afield to fish for these species.  
Alternate fish species such as smallmouth bass that 
benefit from warming trends have the potential to 
fill the void.  Adaptation to alternate species may 
be important to fishing interests outside the Park, 
but it is not an option for fisheries managers within 
the Park trying to protect the unique fish commu-
nity of the Park.

Final Thoughts

The early history of the Algonquin area mirrors the 
development of Canada.  England, deprived of 
its source of timber in the Balkans by Napoleon, 
turned to the colonies for help, and thus began the 
great logging era in the Algonquin area.  Loggers 
slowly and inexorably moved up the Ottawa Val-
ley in search of the big pines.   Railways and roads 
were established to move the logs to market.  Log-
ging gave way to the saw log industry and the area 
became developed by towns and villages.  In 1893, 
much of this area was set aside as a preserve to 
protect wildlife, maintain logging and by excluding 
farming, to protect the headwaters of the major 
rivers that flow from the Park.  Originally called  Al-
gonquin National Park, it became Algonquin Pro-
vincial Park shortly afterwards.  Logging continued 
but leisurely pursuits such as fishing, camping, and 
canoeing were becoming more predominant.  In 
the 1900s, lodges, such as the Highland Inn on 
Cache Lake, youth camps, and leases for cottage 
lots marked the beginning of the recreational use 
of Algonquin Park.  Along with this increased use 
came stresses on the fisheries and aquatic com-
munities of the Park.   Fisheries in the Park were 
generally at sustainable levels until the 1990s, but 
after this time, angler harvest began to exceed 
Maximum Sustained Yield (MSY).  Today fish popu-
lations along Highway 60 and major access points 
at Achray, Madawaska, Kiosk, Cedar Lake, Rain 
Lake and North Tea Lake are showing the negative 
effects of angling exploitation.  Also, these areas 
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may be further complicated by the introduction of 
exotic species of fish and invasive organisms that 
threaten the unique fish community of Algonquin.  
Fisheries in the Park interior are amazingly resilient 
due to restrictions placed on its access and the min-
imal use of boats and motors by the Park Master 
Plan in 1974.

Algonquin Park’s fisheries and aquatic resources 
have been challenged by  over-exploitation, intro-
duction of exotic species, industrial activity and pol-
lution such as mercury contamination in fish and 
acidification of lakes and rivers, but nothing seems 
as daunting as the threat of climate warming.  Cli-
mate warming has the possibility of altering the 
fish community of Algonquin Park that was, ironi-
cally, the result of the last ice age.  Protecting the 
unique fish community of the Park will continue to 
be a challenge for Park managers and biologists in 
the future.  
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Chapter 6. 

Moving Towards Sustainable Forest 
Management

Jeremy S. Williams* 

Introduction

As reviewed in Chapter 3, the Algonquin area was 
a key part of the white pine (Pinus strobus) timber 
trade that was centred in the Ottawa Valley.  Early 
cutting was for square timber; Gillis (1969) consid-
ered the peak period of the white pine square tim-
ber trade to have been 1845-1863, whereas Lower 
(1973) felt that 1864 was the peak.  After the world 
depression that began in 1873 and lasted for several 
years, the increasing use of iron and steel for ship-
building signaled the eventual decline of the square 
timber trade.  In its stead there was a growing de-
mand for pine lumber and the mature white and 
red pine (P. resinosa) trees that were too small to be 
used for square timber were sawn into lumber. 

During the latter decades of the 19th century, and 
early decades of the 20th century, a network of rail 
lines was constructed in southern and central On-
tario, including a number of lines that traversed the 
present-day Park.  The best known of these was 
the Canada Atlantic Railway Company built by J. R. 
Booth and two partners.  As the railways opened 
up the region, sawmills and towns sprang up. Rail-
ways were used to transport logs to the sawmills 
and the finished lumber to markets in southern 
Ontario, Montreal and the U.S.  The railways were 
also instrumental in opening up the area to tour-
ists and recreationalists.  In 1908, the Algonquin Inn 

was built at Joe Lake and the Grand Trunk Railway, 
which had purchased the Canada Atlantic Railway in 
1905, built the Highland Inn, which opened in 1909 
(MacKay 1980).  Other lodges and summer camps 
followed, and later rail lines, including the Canadian 
Northern Railway, provided tourists and recreation-
alists with further access to the Park.

Meanwhile, lumbering continued apace in the Park.  
The 1893 Algonquin Park Act permitted the exist-
ing licence holders to continue to cut pine for thirty 
years.  In 1913, after political pressure was applied 
by J. R. Booth, the Act to Confirm Certain Agree-
ments Respecting the Limits of J. R. Booth in Al-
gonquin National Park was passed, which allowed 
licensees to negotiate to harvest additional species, 
which meant that they could negotiate to continue 
to harvest pine. This effectively sealed the fate of the 
remaining large pine.

After 1920, the steadily diminishing size of the tim-
ber caught up with the pine lumber trade and saw-
mills began to concentrate on other conifers and 
hardwoods (Gillis 1969).  During the 1930’s and 
early 1940’s, J.R. Booth and Gillies Ltd. still removed 
some large pine but most of the lumber was fash-
ioned from other species.

The primary goal of this chapter is to assess the im-
pact of humans on the forests of Algonquin Park, and 

* Dr. Jeremy Williams received a Ph.D. in forest economics in 1986 from the University of Toronto and works as an international forestry consul-
tant. In this chapter he reviews forest management activities in the Park and provides a number of suggestions for improving it.
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to identify present day management challenges and 
opportunities for improvement.  The chapter begins 
with a description of the principle forest ecosystems 
in Algonquin Park, and then outlines the evolution 
of logging and the introduction and improvement 
of forest management practices.  I then consider 
what the pre-settlement forest, which is generally 
assumed to be a “natural” forest, might have been 
like and compare this with the current forest.  Sev-
eral key questions are raised regarding the current 
direction of forest management, followed by a set 
of recommendations to improve the management 
of the forests in Algonquin.

The Forests of Algonquin Park

Algonquin Park lies near the northern boundary of 
the forest zone known as the Great Lakes-St. Law-
rence (GLSL) Forest Region, which covers most of 
southern Ontario and Quebec, with the exception of 
the far south in Ontario.  To the north is the Boreal 
Forest Region, and the Park is often considered to be 

in the southern part of the transition zone between 
the two forest types.  As a result, its character most 
resembles the GLSL Forest, but there are boreal ele-
ments present as well.

There are two different topographic complexes in 
Algonquin Park – the Precambrian Uplands, on the 
west side of the Park, and the Ottawa Lowlands 
that slope down to the Ottawa River on the east 
side (Cumming 2005).  The dividing line between 
the two topographic regions is very similar to the 
dividing line between the two ecodistricts in which 
the Park is situated: 5E-9 on the west side (i.e., Al-
gonquin uplands) and 5E-10 on the east side (i.e., 
east-facing slope of the Ottawa Valley).  The di-
vision generally runs along a northwest/southeast 
gradient, and can be seen in Figure 6.1.  Each ec-
odistrict has very different forest types.  Ecodistrict 
5E-9 is essentially synonymous with the west side 
shade-tolerant hardwood forests, while Ecodistrict 
5E-10 is associated with the white pine dominated 
forests on the Park’s east side (Cumming 2005). 

Figure 6.1. On the west side of the Park the forest is mostly hardwood while on the east side stands of pine predominate. This picture, taken 
in the autumn, shows the dividing line between the two ecodistricts.

Mike Wilton
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Not only are the soils sandier on the east side of 
the Park, but the climate is also drier as the east 
side of the Park lies in the rain shadow created by 
the Algonquin Dome (Rothfels 2002). 

The two ecodistricts increase the variety of forest 
types in the Park.  Figure 6.2 shows the percentages 
by area of the main forest types in the productive 
forest area of the Park.  

The tolerant hardwood group, which is composed 
almost entirely of maple-dominated stands, ac-
counts for the largest individual portion, at 40% (ap-
proximately 253,000 ha) of the total area.  Eastern 
hemlock (Tsuga canadensis) stands cover 7% of the 
area (some 40,000 ha) and the mid-shade-tolerant 
hardwoods, which include red maple (Acer rubrum), 
silver maple (Acer saccharinum), yellow birch (Betula 
lutea or B. alleghaniensis), red oak (Quercus rubra), 
and white ash (Fraxinus americana), account for al-
most 48,000 ha.

The hardwood forest in ecodistrict 5E-9, on the west 
side of the Park, is made up of the tolerant and mid-
tolerant hardwoods and hemlock.  These stands oc-
cupy 341,000 ha, or about 55% of the Park (Cum-
ming 2005).  The intolerant hardwoods, which are 
the poplar species (usually trembling aspen [Populus 
tremuloides]) and white birch (Betula papyrifera), 
are found mainly on the east side of the Park but 

also occur where there have been disturbances on 
the west side.  Intolerant hardwoods are so named 
because they lack tolerance to shade, and require 
full or close-to-full sunlight to grow well. They ac-
count for 116,000 ha, a larger area than the pine 
stands (96,000 ha).  

The “other conifers” include the spruces (Picea 
spp.), balsam fir (Abies balsamifera), tamarack (Larix 
laricina) and eastern white cedar (Thuja occidenta-
lis), and represent a part of the forest that is strongly 
of a boreal forest character.  Within the “other coni-
fers” group, balsam fir stands are the most numer-
ous, accounting for half of the 64,000 ha.

The sections below review the characteristics of the 
main forest types, describing their preferred site 
types and natural dynamics.

Tolerant Hardwood-Hemlock Forests

In Ecodistrict 5E-9, the silty soils of the Precambrian 
uplands support a luxuriant forest dominated by 
tolerant hardwoods, primarily sugar maple (Acer 
saccharum) and secondarily, beech (Fagus grandifo-
lia).  Eastern hemlock is another trademark species 
and some authors consider it to form the true cli-
max forest on these sites (Martin 1959).  The sur-
vival of young hemlock has been very poor for the 
past 100 years or more, and so for some time it has 

Figure 6.2. Relative Area of Each Broad Forest Type in Algonquin Park. (Source Cumming 2005)
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been unable to expand its presence, or even main-
tain its abundance, in hardwood dominated stands.  
The hardwood zone comprises roughly 60% of the 
Park’s area but there are also considerable pockets 
of hardwood in the pine zone so that the total hard-
wood area of the Park’s forests is closer to 70%.

The tolerant hardwoods are the predominant forests 
of the Park’s west side, and the ability of the main 
species to reproduce in shade allows them to domi-
nate a site for long periods of time.  These forests are 
also resistant to stand-replacing disturbances.  Being 
“mesic”, that is, moist (Quinby 2004), these forests 
are so resistant to fire that they have been described 
as the “asbestos forest” (Rothfels 2002).  Destruc-
tive, canopy-killing fires are very rare in tolerant hard-
woods (Chandler et al. 1983; Vasiliauskas 1995). In 
fact, fire only rarely causes catastrophic destruction 
of this forest type [see review in Quinn (2004) and 
Frelich and Lorimer (1991).]  Rothfels (2002) report-
ed that estimates of pre-settlement fire return time 
are between 800 – 1400 years in the hemlock-white 
pine-northern hardwood forests.  Consequently this 
forest, in its natural state, is largely mature, forming 
a majestic leafy carpet over the landscape.  

If fire is so uncommon, then what does drive change 
in these hardwoods?  There are two primary natu-
ral disturbance patterns; the first, and predomi-
nant, is “gap phase” replacement; the death, from 
ageing, wind or insects, of individual trees.  Tree 
mortality occurs continuously and researchers esti-
mate that something like 8% of the presettlement 
forest canopy was in small openings resulting from 
fallen trees at any given time (for a more detailed 
discussion of this see Quinn 2004).  Treefall gaps, 
however, are small and allow relatively little light 
penetration, giving young tolerant hardwoods the 
advantage over other species.  Creation of these 
gaps has relatively little impact on the overall spe-
cies composition of the stand, although it does 
contribute to structural diversity.

The second agent of change is much more dra-
matic - violent storms of two types; 1) severe thun-
derstorms or “downbursts” that blow down trees, 
creating openings that are typically 20 -30 ha., and 
2) tornados, which can create openings of several 

thousand hectares.  These events are surprisingly 
common.  Cumming (2005) reported that severe 
wind storms flattened parts of the Park in 1964, 
1972, 1973, 1983 and 1999.  The most extensive 
damage was caused by the 1973 storm, which blew 
down 20 square kilometres of forest between Wil-
kes and Biggar Lakes.  Most recently, in 2006, a very 
widespread wind storm heavily damaged tens of 
thousands of hectares of pine in the region.

The effect of these events, treefall gaps and storms 
of varying intensity, created a forest that, while large-
ly intact, was populated by frequent openings in a 
negative exponential frequency distribution, that is, 
with very many small gaps and larger gaps that de-
crease in number with size.  It is probable (although 
this is speculative) that about 2% of the natural for-
est was in large openings.  Researchers in the north-
eastern U. S. have created a model that suggests 
that about half of the presettlement hardwood for-
est was in old growth, 13% in early succession (< 
24 years old), and the rest in transitional stages but 
mostly mature (Frelich and Lorimer 1991).  

While sugar maple and beech are the signature 
tolerant hardwood species, the forests of Ecodis-
trict 5E-9 also contain a variety of other hard-
woods.  Basswood (Tilia americana), black cherry 
(Prunus serotinus), yellow birch, American elm 
(Ulmus americana) and white ash are mid-toler-
ant species that have a partial tolerance to shade 
and generally require openings about the size of 
a basketball court or larger to regenerate.  These 
species rarely form pure stands and are more of-
ten found as individuals or small groves scattered 
within the tolerant hardwood forests.  On drier 
sites, red oak may be present, and is often mixed 
with pine, as both of these species are favoured 
by fire (Guyette and Day 1995b).  Black ash (Fraxi-
nus nigra) and red maple are more common on 
wet sites.  White birch and poplar are also found 
through the Ecodistrict 5E-9, however these are 
pioneer species that are adapted to regenerating 
in bright sunny openings, and are often the ini-
tial hardwood species to grow in large recently 
cleared or disturbed areas.

Hemlock is the key conifer species in Ecodistrict 
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5E-9, and the forest also contains white and red 
pine (P. resinosa), white spruce (Picea glauca), red 
spruce (P. rubra), and balsam fir on upland sites and 
black spruce (P. mariana), tamarack (also known as 
larch), and eastern white cedar on lowland sites. The 
prevalence of balsam fir and spruce in riparian ar-
eas has been observed by numerous authors (Bier et 
al. 1930; Martin 1959; Rothfels 2002), and Mihell 
(pers. comm. 2008) observed eastern hemlock as a 
frequent component of riparian forests.  The preset-
tlement forest in Ecodistrict 5E-9 included scattered 
large white pine, most of which are now gone.

Eastern Hemlock

Eastern hemlock is an important conifer species in 
Ecodistrict 5E-9 although its importance is more 
ecological than commercial.  It was heavily cut in 
the early decades of the 20th century to support 
the tanning industry, and is also favoured by the 
Mennonites in south-western Ontario for barn 
construction.  Campbell Soup Co. used it as a 
medium for growing mushrooms, since hemlock 
wood is moisture retentive and imparts no flavour 
to the mushrooms (Wilton 1987).  Hemlock was 
also heavily cut in the late 1950’s and early 1960’s 
to provide props for the construction of Toronto’s 
subway system and then in the 1970’s during the 
building of the Hydro Québec James Bay power fa-
cilities (Wilton 1987, Gordon 1994).  However, at 
present, there is little commercial interest in it and 
little is cut (Cumming 2005).

Hemlock may be present in the forest as scattered 
individuals, as groves within a matrix of hardwood, 
and as more extensive pure or almost pure stands 
(Martin 1959; Vasiliauskas 1995).  Crow et al. (2002) 
described old growth hemlock-hardwood in the Lake 
States region as consisting of a mosaic of hemlock-
dominated stands, sugar maple-dominated stands, 
and stands containing a mixture of both species.  
Hemlock tends to be found on north-facing ridges 
and upper slopes on coarser soils, but prefers moist, 
cool conditions (Cumming 2005).  Martin (1959) 
observed that many mature hemlock stands had an 
understory of eastern white cedar, however he re-
marked that in many stands the cedar had been cut 
for telephone poles (e.g. see Bier et al. 1930).  Hem-

lock is also frequently associated with yellow birch.  
Hemlock dominated stands occupy 6.5% of the to-
tal productive forested land in the Park, or about 
40,000 hectares (Cumming 2005).

Hemlock trees are very long-lived, with mature trees 
frequently being older than 250 years, and some-
times living as long as 500 – 600 years (Vasiliauskas 
1995).  Hemlock is also very shade tolerant, prob-
ably more so than maple in the Park (Vasiliauskas 
1995). It is well-known for its ability to persist in a 
suppressed state in the understory for as long as a 
century and then respond when an opening is cre-
ated in the canopy (Martin 1959; Vasiliauskas 1995).  
As a result, there is often little correlation between 
the size and age of a hemlock tree.

Hemlock’s shade tolerance means that it often 
has a deep crown.  This feature, combined with 
its generally stiff branching habit, means that it 
catches and holds snow, so that snow levels are 
generally quite low underneath hemlock stands 
compared to the surrounding forest.  It is also 
a favourite browse species of deer and moose.  
These characteristics make it the most important 
winter shelter species for deer.  Theberge (1990) 
contended that it was the single most important 
winter species for moose (Alces alces). The 2005 
Forest Management Plan for the Park (Cumming 
2005) identified Blackburnian warbler (Dendroica 
fusca), northern flying squirrel, red-shouldered 
hawk (Buteo lineatus) and barred owl (Strix varia) 
as species with affinity for mature hemlock.

One management challenge in the Park is that hem-
lock is experiencing a long-term decline.  This is evi-
dent in that about 85% of the hemlock stands are 
mature or very mature, and, with the exception of 
seedlings, there are very few hemlock trees in the 
Park younger than 100 years of age (Raven 1996).  
Although hemlock seed has no difficulty germi-
nating on an appropriate seedbed, it is a favourite 
browse species and a long history of heavy browsing 
by deer and moose has prevented trees from grow-
ing into maturity (Vasiliauskas 1995).  Vasiliauskas 
(1995) found that the age gap in hemlock in deer 
wintering areas was consistent with an increase in 
deer populations from roughly 1890 to 1960.  As 
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discussed in Chapter 7, after 1960 the deer popu-
lation began to fall in the Park, and moose began 
to replace them.  The subsequent rise of moose 
populations maintained browsing levels, and shifted 
the most intensive browse pressure to upland areas 
where moose prefer to winter.  Because sugar maple 
is less favoured by deer and moose and it sprouts 
prolifically after being browsed, maple is readily out-
competing hemlock in the Park. 

A more subtle factor contributing to the long-tem 
decline of hemlock is the reduction in the pres-
ence of large rotten logs in the part of Algonquin 
that is available for logging.  Because large trees 
are harvested and removed in managed forests, 
forests with active management tend to have few 
large logs in them.  Rotted logs happen to provide 
very good seedbeds for hemlock (Marx and Walters 
2006) because they retain moisture and don’t build 
up a heavy mat of fallen leaves that prevents many 
hemlock seeds from germinating and smothers 
those few that do.  

In the absence of browsing and active forest har-
vesting, some authors suggest that hemlock and 
tolerant hardwoods would most often remain co-
dominants (Gordon 1994).  Other experts con-
tend that hemlock would gradually dominate the 
tolerant hardwoods on most sites, by virtue of its 
higher tolerance for shade and its longer lifespan 
(Vasiliauskas 1995).  Neuendorff et al. (2007) 
found hemlock increasing significantly in unman-
aged stands, at the expense of sugar maple and 
yellow birch.  While a variety of successional pat-
terns seem to be possible with hemlock and tol-
erant hardwoods under varying conditions, it is 
possible that in Algonquin Park, the long-term re-
duction in hemlock abundance is blocking the last 
leg of the successional process on some sites.  

The Algonquin Forestry Authority (AFA) has re-
sponded to the situation, trying different tech-
niques to renew hemlock and developing a 
management strategy that focuses on hemlock 
retention in tolerant hardwood stands and low 
levels of harvesting within hemlock stands to op-
timize regeneration conditions.  However, these 
efforts to promote the survival of young hemlock 

have been largely unsuccessful.  For now, suffice 
it to say, that despite considerable effort, forest 
managers have had little success regenerating and 
recruiting hemlock into the upper story.  In these 
circumstances, there has been a call to stop har-
vesting it altogether in the Park (Theberge 1990). 

Pine

The east side of the Park, in Ecodistrict 5E-10, is 
generally drier and sandier than the west side.  
Consequently, the east side is dominated by 
white and red pine, with white pine being the 
more prevalent species.  The area of white pine 
dominated stands is about 78,000 ha, or approx-
imately 13% of the Park’s productive forest area 
(Cumming 2005), whereas red pine stands cover 
some 14,000 ha or about 3% of the productive 
forest land base in the Park. (Figure 6.3)

Red pine tends to favour the driest sites, such as 
ridges and south facing slopes, as well as sites with 
coarser soils.  It may form pure stands but common-
ly grows in a mixture with white pine. In contrast, 
white pine can be found on a wide range of sites, 
from dry to moist, and even on hummocks in wet 

Figure 6.3. A typical stand of managed red pine. 
David Euler
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areas (Martin 1959).  It does best on fresh, well-
drained sites (Cumming 2005). 

The natural dynamics in pine forests are driven pri-
marily by fire, which is much more common on the 
east side of the Park than it is on the west side.  Pine, 
with its resinous character, is more flammable than the 
hardwoods.  Tall white pines, emerging well above the 
surrounding canopy, are also prone to being struck by 
lightning, the most common natural ignition source 
(Figure 6.4).  Due to these species characteristics, and 
the drier sites on which they are found, fire is the dom-
inant natural disturbance in pine ecosystems.

So important is fire that pine ecosystems are con-
sidered to depend on it.  Pine is well-adapted to 
perpetuate itself under a regime that might be con-
sidered typical of the pre-settlement forest in east-
ern Algonquin, with relatively frequent low-intensity 
fires (e.g. every 20 – 30 years) and moderate to high-
intensity fires every 70 – 100 years (Guyette and Day 
1995b; Rothfels 2002) (Figure 6.5).  Mature red and 
white pine trees develop very thick bark which pro-
tects them from all but the most intense fires and 
preserves a post-fire seed source.  In contrast, many 
hardwoods are susceptible to fire and the light sur-

face fires are effective at keeping hardwood compe-
tition to a minimum.  Pine regenerates very well on 
burned land, flourishing on the mineral soil exposed 
after fire has removed the leaf and litter layers.  Pine 
is also able to grow well in full sunlight, although 
it is subject to damage from white pine weevil (Pis-
sodes strobi) under these conditions. 

Pine’s characteristics also enabled it to regenerate 
well after the early logging operations, which were 
often followed by intense fires in the slash that was 
left once the timber had been removed.  Surveyors 
who assessed the state of pine renewal in the east-
ern townships of Algonquin Park in 1911-1913 re-
ported “We found a thick growth of young healthy 
white pine from three to nine inches in diameter all 
over the limits, and much thicker than the original 
growth of pine, and in our opinion if these limits 
are protected from fire that in the course of thirty 
years there would be a greater quantity of logs to 
be cut than the original growth of pine. We found 
a considerable quantity of this small pine that could 
be cut into logs that would now measure eight and 
nine inches. We found some scattering large pine, 
but no large quantity.” (Ontario Legislative Assem-
bly 1914).  Although pine is well-adapted to fire, a 
series of two or three intense fires within a period 
of a few decades may eliminate pine from an area 
for some time.  This is because the series of fires 
kills both the seed source as well as the subsequent 
young regrowth.  In such circumstances, intolerant 
hardwoods usually form the new forest.

Figure 6.4. White pine often rise above the surrounding canopy.

Figure 6.5. A typical low intensity fire burned this pine stand.
David Euler

David Euler
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While fire is the main disturbance in pine forests, 
pine is also susceptible to windstorms; more so 
than the tolerant hardwoods.  This was borne out 
in 2006, when the majority of damage caused by 
summer windstorms in central Ontario was to pine, 
including a large area in Algonquin Park.  One dis-
turbance may promote another - blowndown stands 
have high fuel loads and so there is a heightened 
risk of a very intense fire on blowdown sites until 
the downed timber begins to rot.  And so, while 
there are small gaps and patches that open up in the 
canopy of pine and hardwood forests alike, “cata-
strophic” natural disturbances are by far the preva-
lent influence in pine forests, creating very different 
forest conditions from those in the hardwoods on 
the Park’s west side.

While disturbance is an important factor in the es-
tablishment and maintenance of pine, soil type also 
plays a role.  This was highlighted by Scott (1957), 
who described three types of pine forest, differ-
entiated by soil type.  On glacial outwash mate-
rial, which is coarse grained, even stony, and well 
drained, post-disturbance regeneration will often 
include red, white and jack pine (P. banksiana), as 
well as poplar and white birch.  The intolerant hard-
woods do not compete well on these dry sites and 
the forest matures into a pine stand.  Eventually, jack 
pine and then red pine drop out, and an understory 
of spruce and balsam fir develops.  White pine also 
reproduces under these conditions, and so can per-
petuate itself in these conditions.

On shallow till soils, which are generally less than 
four feet deep, and are not as coarse as the outwash 
material, white birch and poplar are more competi-
tive and may partially or completely suppress the 
jack and red pine.  Thus, the post-disturbance stand 
will contain a relatively higher proportion of white 
pine.  Spruce and fir are more aggressive in enter-
ing the understory on these sites, and red maple 
and sugar maple may also be important understory 
components.  However, white pine is still able to 
maintain itself so that over time it will persist, but 
the forest will develop a greater mixture of species 
compared to the dry sites.  Lastly, on deeper tills, 
red and jack pine are generally not present at any 
stage, including post-disturbance, because there is 

no seed source.  In the post-disturbance stand, the 
tolerant hardwood species are very competitive, 
spruce and fir are again present, and the intolerant 
hardwoods are at a disadvantage.  White pine, due 
to its partial tolerance to shade and high growth 
rate, maintains a presence but the mature stands 
are dominated by tolerant hardwoods and hem-
lock.  This, in fact, describes the tolerant hardwood 
stands of Ecodistrict 5E-9 which historically, but not 
currently, had a white pine component.  

While the majority of the pine forests in the Park con-
sist of red and white pine, there is a small amount of 
jack pine too.  It does best on sandy sites and is well 
known for its adaptation to sites with relatively short 
fire cycles, on the order of between 50 – 70 years.  
One of its key characteristics is that the cones are 
only opened by extreme heat; fire triggers the cones 
to open and disperse the seed onto the burned land.  
Jack pine is typically considered to be a species of 
the boreal forest, and presently occupies just under 
4,000 ha in Algonquin (Cumming 2005).

Intolerant Hardwoods

While the tolerant hardwood and white and red 
pine forests pre-dominate in the Park, there are 
other forest types that deserve mention.  Foremost 
among these are the intolerant hardwoods.  They 
are usually the pioneer species that colonize a site 
after a stand-replacing disturbance such as an in-
tense fire (Bier et al. 1930), clearcutting, or severe 
windthrow.  Pine and spruce are frequent associ-
ates of the intolerants.

In 2005, stands dominated by poplar and white birch 
in the canopy occupied 115,657 hectares of produc-
tive forest, or 19% of the total Park area (Cumming 
2005).  Poplar dominated stands accounted for 
roughly 84,000 ha of this area, with the remainder 
being white birch.  Most of this area is on the east 
side, although both species are found throughout 
the Park.  The intolerant hardwoods can grow on 
a wide variety of sites, but grow best on fresh silty 
sands or till soils (Cumming 2005).  Birch tends to 
predominate on drier ridges and poplar will some-
times also colonize dry sites, not growing well but 
able to form a stand. 
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Poplar and birch tend to recur on sites with fre-
quent large-scale disturbances. Both species seed 
prolifically and the light seed can be blown far.  In 
addition, the root systems of birch and especially 
poplar often survive after fire and send up prolific 
suckers that grow very rapidly on open sites.  Suck-
ering enables these species to persist on a site fol-
lowing fires spaced only a few decades apart, in 
contrast to pine and most other species.  Poplar 
and birch may form pure stands, be mixed with 
each other, or be mixed with other species in the 
post-disturbance forest.

Because poplar and white birch require full sun 
to grow, they do not reproduce well underneath 
a canopy and will die out rather quickly from a 
stand that is undisturbed for any length of time.  
Neither species is particularly long-lived, especial-
ly on drier sites.  Poplar stands usually begin to 
break up due to mortality between the ages of 90 
to 110 years, while birch stands often succeed to 
more tolerant species after 80 or 90 years.  The 
canopies of intolerant hardwoods allow a lot of 
light to penetrate and so the understory will con-
tain a wide variety of mid-tolerant and tolerant 
species.  When the main canopy begins to die and 
break up, it is replaced by the understory and the 
character of the stand changes.

The long term exclusion of fire in Algonquin Park 
and the current forest harvesting approaches that 
create small openings have combined to limit the 
opportunities for the establishment of poplar and 
white birch stands.  As a result, in 2005, 75% of the 
area of intolerant forests was older than 80 years 
(Cumming 2005).  This situation points to a looming 
management challenge for the AFA.

Other Conifers

In addition to the three pine species and hemlock, 
there are a half dozen other conifer species in Algon-
quin Park: white spruce, black spruce, red spruce, 
balsam fir, larch and eastern white cedar.  These co-
nifers grow on a wide variety of sites, often mixed 
together. In total they account for 10.4% of the pro-
ductive forest area (See Figure 6.2).

White and red spruce and balsam fir grow predom-
inantly on upland sites.  Black spruce tends to be 
found on wet lowland sites, where it has a strong 
competitive advantage, although it will also grow 
very well on uplands.  Larch is similar in these re-
spects, however it is much less common in the Park 
(Martin 1959).  Eastern white cedar can be found 
on lowland or upland sites (Martin 1959), but in 
the Park, stands in which it is dominant tend to be 
on lowlands.  As discussed above, it was a common 
understory species in hemlock stands, but harvest-
ing has reduced the occurrence of such stands.  
Stands of mixed conifer on upland sites tend to 
originate after fire (Maycock 1956), sometimes as 
the second generation stand following an intoler-
ant hardwood stand.  Windthrow events may also 
give rise to mixed conifer stands that develop from 
the understory and pole size trees that were for-
merly beneath the main canopy.

Other conifers are important components of many 
riparian area forests and form minor components of 
many of the other stand types discussed above, es-
pecially as understory species in the intolerant hard-
woods, and to a lesser extent, in the pine stands.  
While some of the mixed conifer stands are boreal 
in nature, cedar, white spruce and balsam fir are 
also abundant components of the GLSL Forest.  Red 
spruce is a much reduced component of the GLSL 
Forest but remains well distributed in the western 
portion of the Park as scattered individuals (Mihell 
pers. comm. 2008).

The most abundant of the other conifer species is bal-
sam fir, which is found throughout the Park.  It is very 
shade tolerant and often germinates in the understo-
ry, gradually entering the main canopy as succession 
proceeds.  However, it is a short-lived species, and 
while it can perpetuate itself on a site, it most often 
occurs in combination with other species.  

Spruce budworm is another disturbance factor 
that is always present at an endemic level but pe-
riodically experiences sharp population explosions 
that trigger noticeable infestations.  The insect’s 
principal host is balsam fir, with white spruce also 
being attacked.  Repeated defoliation during an 
outbreak will lead to top die back and mortality.  
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Occasionally, during severe infestations, the bud-
worm will also damage but rarely kill red spruce 
and hemlock.

Budworm causes significant impacts in Algonquin 
Park.  The 2005 Forest Management Plan reported 
that moderate to severe infestation was reported in 
1970 in the south central portion of the Park near 
Opeongo Lake.  It spread rapidly, so that by 1974, 
balsam fir mortality in the townships of Bruton, Pres-
ton and Stratton was as high as 90 percent.  Salvage 
operations took place in Bruton Township and a lim-
ited spraying program was conducted in 1974 and 
1976 to protect high value recreation areas, using 
both aerial and ground applications.  In 1976, Bacil-
lus thuringiensis was used as the spray agent.  The 
infestation began to wane in 1976 and tree mortal-
ity peaked in 1978.

There was also a short-lived infestation in the central 
and eastern sections of the Park in 1982 - 1983, 
but it collapsed in 1984.  The most recent infesta-
tion started in 1990 in Biggar Township and covered 

57,505 ha by 1994, when it peaked.  This pattern of 
infestation appears to have been the norm in Algon-
quin Park for a considerable period of time.

White spruce is an ecologically important tree, 
even if it is not as abundant as black spruce.  It is 
very adaptable and grows on a wide range of sites 
(OMNR 1998), although it favours well-drained, 
moist to fresh sites (Cumming 2005).  Next to red 
and white pine, it is the largest tree in Algonquin 
Park.  Mature trees can reach 30 m in height and 
often emerge above the surrounding canopy.  (Fig-
ure 6.6)  White spruce rarely forms pure stands (see 
for example Lulich 1968); instead, it is often a minor 
component of a wide variety of forest types, includ-
ing white and red pine, tolerant hardwoods, and 
mixed conifers.  White spruce also frequently enters 
the understory of intolerant hardwood stands, mov-
ing into the canopy over time.  Eastern white cedar, 
white spruce, and red spruce are considered valu-
able species for ungulate winter cover; cedar is also 
valued for browse.

Figure 6.6. A white spruce tree towering over the canopy.
Jeremy Williams
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Lowland forests are almost all coniferous in nature.  
Black spruce is the classic colonizer of bogs as they fill 
in, with cedar and occasionally white pine becoming 
a component as succession proceeds (Martin 1959).  
Cedar tends to dominate stands on telluric lowlands, 
which are fens or swamps that have water flowing 
through them underground.  In contrast, the water 
in a bog is stagnant.  Hardwoods that are capable 
of surviving on wet sites, such as silver maple, red 
maple, white ash and American elm, are also com-
ponents of forests on telluric sites.

The primary natural disturbance in wetlands tends 
to be windthrow, which most often topples indi-
vidual trees or small clumps.  Fire occurs only very 
rarely, and after a prolonged drought – lowlands are 
usually very effective firebreaks.  Many of the low-
land conifers can reproduce by layering, a process by 
which the lower branches develop roots after pro-
longed contact with the ground, and then begin to 
grow like individual trees.

Forest Harvesting and Management in 
the Park from Park Establishment to 
the Present Day

Before I begin to review the impacts of human activ-
ities on the Park forests, it would be useful to review 
the progression of forest harvesting and manage-
ment from the time when the Park was established, 
onwards to the present.  From the early days, log-
ging in the Park has been controversial.  In 1914, the 
Deputy Minister of the Department of Lands, For-
ests, and Mines wrote “It would be an act of vandal-
ism to allow this magnificent Park to become a total 
waste, as it infallibly would if all the timbers were 
permitted to be cut for even the next fifteen years. 
The Park should be extended.” (Ontario Legislative 
Assembly 1914).

During the economic boom that lasted from 1896 to 
the end of the 1920’s, the regional lumber industry 
lived off the harvest of big pine.  By the beginning 
of the Great Depression, most of the virgin pine had 
been cut and sawn into lumber and much of what 
remained was low in quality or inaccessible.  While 
some big pine were taken out still in the 1930’s and 
early 1940’s (Gillis 1969), it was scarce enough that 

in 1938, a reserve of old pine south of the Crow 
River was set aside by Frank MacDougall, the Park 
Superintendent at the time (Lulich 1968).

The history of logging in Algonquin Park includes 
an important theme of innovation and advance-
ment that caused dramatic changes in the bush 
and in the industry.

Late in the 19th century, railways were altering the 
economy (in fact rail is one of the key inventions that 
was credited with sparking the aforementioned turn-
of-the-century boom).  In the forest sector, one of the 
primary impacts of rail was that it provided an alter-
native to the river drive as a way of transporting logs 
to the mill, and thence to market.

In his first annual report (in 1893) the Park’s Chief 
Ranger observed that when the Park was estab-
lished, it was “remote from railway connection, 
and the only roads leading in from any direction are 
those which have been opened up by lumbermen to 
take in supplies to their winter camps.  [The roads] 
are mere paths or trails through the woods, wretch-
edly made, and of course very rough and tortuous.” 
(Ontario Department of Lands and Forests 1962)

The first railway built through the present-day Park 
was constructed by J. R. Booth.  Bier et al. (1930) re-
ported that the rail line went through the Township 
of Canisbay in 1882 and it enabled Booth and other 
operators to transport their logs out of the bush to 
their mills, which were built along the tracks.  The 
utility of rail was limited by the ability of loggers to 
get their wood to railside, and adjustments (i.e. the 
addition of spur lines) were necessary as the location 
of logging shifted (Figure 6.7).

In 1896, the Ottawa, Arnprior and Parry Sound Rail-
way was completed.    Three years later, it was taken 
over by the Canada Atlantic Railway (owned by J. R. 
Booth and associates), and operations were trans-
ferred to the Grand Trunk Railway in 1905.  

The development of lodges and camps was stimulated 
by the new railways and also gave further impetus to 
rail construction.  The first hotels were built in the Park 
in 1908, with the Hotel Algonquin being erected at 
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Joe Lake by a Mr. Tom Merrill and the Grand Trunk 
Railway building Highland Inn at Cache Lake.  Other 
hotels soon followed, and the first children’s camps 
started in 1911: Camp Minnewawa on Lake of Two 
Rivers and Camp Ahmek on Lady Joe Lake.  In 1912, 
the Canadian Northern Railway began construction of 
its line through the northeastern section of the Park, 
which was completed in 1915.  The Canadian North-
ern Railway was purchased by Canadian National Rail-
way (CNR) in 1918, and CNR subsequently purchased 
the Grand Trunk line in 1923.  CNR decommissioned 
the northern line through the Park in 1996.

When Algonquin Park was established, most of it was 
licensed to timber companies; many licences gave the 
holder the right to cut all species of wood.  Licences 
issued in 1892, the year prior to Park establishment, 
were for pine alone, in view of the pending park.  The 
Act to Establish the Algonquin National Park of On-
tario changed the terms of the timber licences so that 
the holders were only allowed to cut white pine (On-
tario Legislative Assembly 1893).  There were vocifer-

ous protests, and in response the government allowed 
other species, except maple, beech, birch and balsam 
fir,  to be harvested for 30 years, until April 30, 1930 
(Ontario Legislative Assembly 1914).  (It is not known 
why those species were excluded from this amend-
ment.)  Pine was to remain available for the term of 
the licence, as per usual.

However, the Ontario government was also interest-
ed in conserving some of the forest inside the Park, 
and early on began to buy out licensees.  For ex-
ample, “the Crown purchased from the Munn Lum-
ber Company its rights to licensed territory covering 
350 square miles almost entirely within the Park, for 
which the sum of $290,000 was paid” (Ontario Leg-
islative Assembly 1914).  The 1914 Report to the 
Assembly further observed that “At the time the 
Park was set apart originally nothing had much val-
ue except the pine, as the region was remote from 
railway connection, hardwoods were not floatable, 
and hemlock and spruce were not in demand, so 
that pine was really the only timber of value.  Since 

Figure 6.7. Rail transportation was crucial to logging in the 19th century.
Algonquin Park Museum
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then railways have pierced the Park and all timber 
has taken on a considerable value and there is every 
prospect that all varieties of timber in the Park will 
greatly appreciate in value in the future. 

There are large quantities of birch, hemlock, spruce 
and balsam, which are valuable woods not only for 
lumbering, but for chemical purposes, and there is 
a chemical plant in process of erection near the Park 
which will no doubt reach out for supplies of timber 
wherever they can find it available or purchasable, 
and if an operation of this kind gets a footing in 
the Park, the ground covered by its cutting will be 
swept clean.

It was considered a good move to purchase the 
Munn Lumber Company’s limits, because devasta-
tion was threatened by their cutting of all kinds of 
timber down to a very small diameter, to have per-
mitted which would have destroyed the Park, and it 
might as well have been abandoned.” (Ontario Leg-
islative Assembly 1914).   

In the first decades of the twentieth century, lum-
bermen continued to focus on removing the pine for 
lumber and hemlock for use in the tanning business 
(the chemical plant mentioned in the above quo-
tation).  Fire fighting received increased attention 
and effort; in 1922, steel fire towers were built at 
Trout Lake, Cache Lake, J. R. Booth’s depot, and an 
HS2L aircraft was stationed at Whitney for fire patrol 
(MacKay 1980) (Figure 6.8).

Markets for the hardwood in the Park began to de-
velop in the early part of the twentieth century, in 
part as a response to the diminished abundance of 
merchantable pine and spruce (Cumming 2005).  
Also contributing was an increase in demand from 
a variety of sources, especially the manufacturers of 
furniture and automobiles (wood was not only used 
for trim in early automobiles, but also for wheel 
spokes, rims, seatframes and other parts) (Bier et al. 
1930).  At first, yellow birch was the most highly 
sought hardwood.  Cull logs and logs with lots of 
heartwood in them were used for railway ties.

In 1930, John McCrae, one of the early sawmillers 
whose family is still active in the business today, held 

the licence for hardwood in the whole of Canisbay 
Township, in the middle of Algonquin Park.  Bier 
et al. (1930) filed a lengthy report on the opera-
tion in 1930, including a detailed description of the 
logging camps and methods.  Only the best wood 
was taken.  Bier et al. (1930) noted that the cut-
ters obtained two 5-metre logs, with 4 centimetres 
of taper or less, per tree.  They observed that had 
business conditions been better, an additional 2.3 - 
3.7 m log, from 25 - 38 cm in diameter, would also 
have been taken.  However, in the first year of the 
Great Depression, these logs were left.  Today’s log-
gers would cry.

Bier et al. (1930) reported that 80% of the men at 
McRae’s Cranberry Lake camp were Polish, with the 
remainder being Scottish, Irish, English and German.  
McRae’s second camp at Rock Lake was almost en-
tirely staffed by French-Canadians.  The Cranberry 
Lake camp had 118 men, 40 horses, and was to cut 
an area of 26 square kilometres during the winter.  
Proof of the legends that the cook was one of the 
most important men at camp is seen in the salary 
chart drafted by Bier et al. (1930), which shows the 
cook earning a salary of $70/month, fourth high-

Figure 6.8. A typical fire tower used to spot fires in Ontario.
Howard Smith
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est in the camp (only the general manager, walking 
boss, and foreman earned more).  The amounts of 
provisions purchased for the camp were also listed, 
the 65 kilograms of prunes evidently contributed to 
the men’s sense of well-being.

Cutting was done using two-person crosscut saws 
(Figure 6.9), and the trees were bucked and the logs 
moved by horse to skidways near the cut.  The logs 
were cut and piled during the first part of the winter 
– Bier et al. (1930) reported that at the end of De-
cember, when they did their inspection of McRae’s 
operation, 7,000 logs had been cut and piled on the 
skidways out of an anticipated 11,000.  The harvest 
concentrated on yellow birch.  Cutting was gen-
erally completed by January 15, and at this point, 
about half of the men were let go.  The next phase 
of the operation was hauling the logs to the train 
siding.  This usually took until the end of March.  
Teams of horses were used to draw the wood on 
sleighs along ice roads.  The roads were well main-
tained, being watered to maintain their icy surface 
two or three times weekly, depending on traffic and 
weather conditions.  Sprinkling, snow plowing and 
other road maintenance was done at night in order 

to avoid delaying the haul.

Up until the Depression, the Park was accessed 
by rail or by water.  The only roads in the Park 
were tote roads, used to bring provisions into the 
logging camps.  These were impassable during 
much of the year.  In 1930, the idea of construct-
ing a highway through the Park was proposed but 
abandoned in the face of strong public opposition 
(MacKay 1980).  However, it was resurrected in 
1933 as a Depression-era “make work project”, 
and was completed in 1935.  This road became 
Highway 60, which remains today the main access 
road to the Park.  The history of the Park’s roads is 
discussed in Chapter 9.

In 1937, the Provincial Parks Act was revised to pro-
hibit logging in Algonquin within 91 metres of any 
lake or highway, and within 46 metres of any river or 
portage.  This prohibition was re-inforced in a notice 
sent to all timber licensees that threatened fines for 
transgressions (Ontario Dept of Lands and Forests 
1939).  This appears to have been the first roll back 
of logging through zoning.

Figure 6.9. Early logging was accomplished using two-person crosscut saws.
Archives of Canada
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During World War II, yellow birch was in great de-
mand.  It was milled into veneer for use in building 
Mosquito fighter-bombers.  Mechanization of the 
haul began to replace horses.  By the early 1940’s, 
trucks were being used in the Park, and tractors 
were added shortly afterwards.  The use of trucks 
required roads, but also extended the cutting season 
from seven months (August – February) to ten (May 
to March) (AFA 1981).  Wood cut in the summer 
was prone to staining and so had to be sawn fairly 
quickly, increasing further the demand for roads.  In 
the meantime, due to the washout of a trestle, CNR 
closed the tracks between Whitney and Lake of Two 
Rivers in 1946 and the rails were taken up in 1952.

A 1948 inspection report on a logging operation 
illustrates the evolution of logging operations that 
had taken place during the 1930’s and 1940’s 
(Herridge et al. 1948).  Roads were cleared using 
D-7 bulldozers and they were iced for the winter 
haul, but the sprinklers were hauled by a Caterpil-
lar tractor and trucks were used to pull the sleighs 
across lakes.  Horses were still being used to pull 
the snowplow in the bush if the snow was deep, 
and to haul logs in the bush.  Trees were still felled 
using two-metre crosscut saws.  There are indica-
tions that the larger hardwood timber was scarce; 
Herridge et al. (1948) reported that trees that were 
felled must be able to produce at least one 5 me-
tre log larger than 25 cm in diameter at the small 
end – trees of this size would have been left in the 
bush in the 1930’s.  This process of harvesting the 
biggest and best trees, in a manner which reduces 
the size and quality of the subsequent harvest, is 
known as “highgrading”.

The organization of the logging operation had 
also evolved since 1930, with half of the cut being 
hauled to the mill yard, and the remainder towed 
across water after ice-breakup to a loading point, 
for transport to the mill.  Many of the men were 
full-time company employees, working in the bush 
in the winter and in the sawmill in summer.

Cutting regulations had also been introduced, nota-
bly diameter limits (Herridge et al. 1948).  This type 
of regulation meant that only trees larger than the 
diameter limit could be cut.  Diameter limits were ex-

tended from white pine to most species by the early 
1950’s, with the limits commonly set at 46 cm for 
white pine and 41 cm for other species (AFA 1981).  
This appeared to be a good approach to cutting, in 
that it left the smaller trees standing, and the stand 
could be cut again in some 25 - 40 years once the 
young trees had grown.

However, the diameter limit approach is now recog-
nized as high-grading, and its impacts were not so 
straightforward or benign.  Because only the bet-
ter large trees were cut, the residual stands were 
composed of poor quality large trees and a cohort 
of younger trees.  The large poor quality trees per-
sisted and restricted the ability of the younger trees 
to grow.  Effectively, the mature trees with the best 
genetic stock had been removed.  After repeated 
diameter limit cuts, the residual forest was of very 
poor quality and would not be economically at-
tractive to harvest for a considerable time.  In fact, 
the 2005 Forest Management Plan (FMP) describes 
many of the tolerant hardwood stands as being of 
low stocking and poor quality, and many lack a pole-
wood component (Cumming 2005).

Once this deteriorating trend became evident (see 
for example Plonski 1962), the selection and shel-
terwood systems replaced diameter limits.  The first 
Ontario manual describing the application of these 
two systems in tolerant hardwoods was released in 
1973 (OMNR).  The Park’s forest, like most of On-
tario’s GLSL forests, has required considerable qual-
ity re-building, with the initial selection cuts con-
centrating on upgrading the quality of the stands 
by removing the low quality stems.  If the quality of 
the stand is very poor, a shelterwood cut is made 
to remove more of the standing timber and accel-
erate the growth of young trees.  The acceptance 
of these systems was aided by the development of 
a market for hardwood pulp.  However, the key 
to the effectiveness of these systems is the set of 
priorities for deciding which trees to retain; if the 
highest priority is given to species on the basis of 
their commercial value, then the suitability of these 
stands for wildlife habitat and other types of values 
will suffer.  These harvest systems will be discussed 
in more detail below.
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The yellow birch harvest peaked in the mid-1950’s, 
and has declined since then (Cumming 2005).  Dur-
ing this period, its use was eclipsed by sugar maple, 
the harvest of which had gradually increased since 
the end of the World War II.  Today, sugar maple 
makes up the majority of the hardwood harvest in 
the Park. 

The chainsaw replaced the hand saw in the 1950’s, 
and woods operations were organized into cut and 
skid crews, with several men felling and bucking 
trees with chainsaws, and a tractor (later a special-
ized skidder) hauling the logs to roadside.  The 1981 
Timber Management Plan for the Park (AFA 1981) 
identifies cut and skid as the dominant harvesting 
system.  Since then, mechanization has increased, 
with feller-bunchers replacing chainsaws for cutting 
and processing trees. 

Management Units and Zoning in the Park

The intent of the founding of Algonquin Park, as 
set out in the Algonquin Park Act, was to provide 
“A public park, a forest reservation, fish and game 
preserve, health resort and pleasure-ground for 
the benefit, advantage and enjoyment of the peo-
ple of the Province” (Ontario Legislature 1893).  
However, in the early history of the Park, timber 
interests dominated the use decisions, and the 
park qualities espoused in the establishing legisla-
tion were secondary.  While Park Superintendent 
George Bartlett, who served from 1898 to 1922, 
was active in promoting tourism (Woodley 2006), 
it was Park Superintendent Frank MacDougall, ap-
pointed in 1931, who was instrumental in bring-
ing about a better balance between logging and 
other uses of the Park.  MacDougall is credited 
with many innovations, including setting aside the 
Big Crow stand of old growth pine in 1938 (Lulich 
1968), but his most lasting contribution was to ar-
ticulate and implement a strategy of multiple-use 
(Woodley 2006).  During his tenure, the balance 
of park management priorities shifted from an 
emphasis on timber harvesting to include putting 
a significant weight on the provision of recreation 
and resource conservation.

MacDougall also bolstered scientific facilities in 

the Park.  In 1935, he invited Professor W.J.K. 
Harkness of the University of Toronto to establish 
a fisheries research centre at Cache Lake (Woodley 
2006).  The following year it was moved to Lake 
Opeongo, where it remains today.  Other research 
facilities established in the Park include the Algon-
quin Park Wildlife Research Centre (1944), Swan 
Lake Forest Research Reserve (1950), Algonquin 
Radio Observatory (1959), and Algonquin Fisher-
ies Assessment Unit (1975). 

The late 1950’s and early 1960’s saw huge increases 
in the recreational use of the Park, with the number 
of visitors rising from 150,000 per year in 1958 to 
some 500,000 in 1965 (Sider 1965).  In 1965, how-
ever, there still remained four active logging camps 
in the Park – three along Lake Travers Rd and one 
in Nightingale Twp.  This began to put stresses on 
the balance of activities in the Park, as well as the 
administrative structure of Park management.  In 
particular, logging appeared to be disproportionate-
ly favoured at the expense of recreation.  Facilitat-
ing this was the separation of administration of the 
timber activities in from the general management 
of the Park.  Timber licensing was the responsibil-
ity of a different branch of the Ministry of Natural 
Resources (MNR) .  Compounding the problem, dif-
ferent parts of the Park were managed as parts of 
different management units.  A forest management 
unit is a relatively large area of forest that is man-
aged as a single entity – typically, a management 
plan is developed for each management unit, and in 
the plan an allowable harvest level is set. 

This fractured management structure was identi-
fied as a major obstacle to integrated management 
of the timber resource within the Park in a review 
of forest management in the Park by Walter Plon-
ski (1962).  Dr. Plonski was one of the most distin-
guished forest management experts in Ontario, and 
his findings would have carried considerable weight.  
He reported that portions of the Park were managed 
as parts of six management units, and furthermore, 
parts of the Park were administered by three MNR 
Districts.  While his concern with the disconnected 
management structure was well-founded, and 
would eventually be addressed, the remainder of his 
report was strongly oriented towards timber produc-
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tion, and a hand-written note on the cover of the 
report indicates that it was not well-received.

By the early 1960’s, the no-logging strips along the 
highways, portages, lakes and rivers had been sup-
plemented by the identification of a wilderness zone 
of 192,000 acres (80,000 ha), which was equivalent 
to just more than 10% of the Park area at the time 
(Plonski 1962).  The wilderness zone was apparently 
closed to the public.  

By 1965, Sider, in “Algonquin Provincial Park: Develop-
ment and Management Plan” was able to state that 
in the Park, “recreation is of foremost importance and 
that all other uses are subordinate to it”.  The large in-
creases being experienced in recreational use were un-
precedented, and no one could tell when they would 
end.  At that time, many futurologists were anticipat-
ing that people would have more and more leisure 
time in the future, which threatened to continue to 
place additional demands on Algonquin.  In order to 
balance expected future increases in recreational uses 
with other uses, and to also limit undesirable types of 
recreation, Park lands were divided into five zones 
based on dominant use:

General Recreation, Future General 
Recreation, Natural, Wilderness, and 
Multiple Use.

Sider’s plan also recommended that no new saw-
mills be allowed inside the Park, and that existing 
ones be closed /moved when opportunities pres-
ent themselves.  While the plan as a whole was not 
adopted, these latter two recommendations were 
acted on; the last mill to operate inside the Park 
was the McRae mill in Nightingale Twp, which was 
closed in 1980, after the company opened a new 
mill in Whitney (AFA 1980).  

All of these pressures culminated in the devel-
opment of a Master Plan for the Park, in 1968.  
This plan met with many unfavourable reviews; 
in 1968 the Algonquin Wildlands League was 
formed to pressure MNR to reduce the size of the 
proposed “multiple-use zone”, in which logging 
was permitted, and expand the primitive (i.e. wil-
derness) zone.  The government struck an Algon-

quin Park Advisory Committee in 1969, chaired by 
former Ontario Premier Leslie Frost.  The Commit-
tee’s membership encompassed a wide range of 
stakeholders and it engaged in widespread con-
sultation.  Its 1973 report made numerous recom-
mendations, many of which were accepted and 
incorporated into the Master Plan, which was re-
leased in final form in 1974.

The Master Plan introduced a zoning system for 
the Park.  There are now six types of zones in 
Algonquin Park:

recreation /utilization;•	
nature reserve;•	
wilderness;•	
natural protection;•	
development; and•	
historical.•	

Forest operations are allowed only in the recre-
ation /utilization zone, which contains 79% of the 
productive forest (ArborVitae Environmental Ser-
vices Ltd 2007).

During the process of developing the Master Plan, 
the MNR created a separate Algonquin Park Dis-
trict, which put a single MNR field level administra-
tive district in charge of the entire Park.  Algonquin 
Park is the entire District, and the District Manager 
is also the Park Superintendent.  This consolida-
tion provided an effective foundation for more 
integrated management.  Another move that was 
recommended by the Advisory Committee was the 
creation of a single forest management entity to 
plan and manage the forest harvesting and man-
agement operations in the Park.  This was enacted, 
with the Algonquin Forestry Authority (AFA) com-
ing into being on January 1, 1975, when the Act to 
Incorporate the Algonquin Forestry Authority took 
effect.  The AFA was constituted as a Crown Cor-
poration, with a staff that acted under a Board of 
Directors that was appointed by the Minister.  The 
MNR cancelled all of the timber licences in the Park, 
and issued one broad licence to the AFA, which 
was to organize all of the timber management ac-
tivities in the Park but ensure that traditional users 
of wood from the Park continued to receive an ap-
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propriate supply.  This move effectively made the 
Park a single management unit and further inte-
grated Park management. 

The administrative structure that was put in place 
in the mid-1970’s has persisted to this day, and has 
served the Park well since then.  The AFA has a dif-
ferent relationship with MNR than the forest com-
panies that hold Sustainable Forest Licences (SFLs).  
An SFL allows the holder to harvest timber provided 
that it meets the conditions of the licence, which 
include preparing a forest management plan and 
managing the forest for all values.  In contrast, the 
AFA is a Crown Corporation and instead of hold-
ing a SFL, it is a co-signatory with MNR to the Al-
gonquin Park Forestry Agreement.  This enhances 
the AFA’s standing in relation to MNR, compared 
to SFL-holders.  However, like SFL-holders, the AFA 
must follow MNR planning requirements, which are 
continuously evolving.  Currently, planning requires 
extensive consultation with the public, Aboriginal 
communities and stakeholders.  In addition, plan re-
quirements have incorporated the main themes of 
conservation biology, under which the character of 
the forest is considered at multiple spatial scales.  The 
overall management direction is to emulate natural 
processes, shifting the forest back in the direction 
of the pre-settlement forest, while maintaining the 
sustainability of the forest and the socio-economic 
benefits it provides. 

Current Forest Management Approaches

There are three basic harvesting approaches ap-
plied in Algonquin Park – single tree selection, 
two-cut shelterwood harvesting and four-cut shel-
terwood harvesting.  A minor amount of clearcut-
ting is undertaken, but the individual openings are 
small, there are numerous live trees retained in the 
cutover, and in total it covers less than 2% of the 
total cutover area.  

Selection Management

The majority of the tolerant hardwood stands in the 
Park, and the hemlock forest, are managed using 
the selection system.  The selection system is widely 
used in uneven-aged northern hardwood forests, 

and is designed to maintain them in that condition.  
The basis of the system is that the stand is harvested 
every 15 - 25 years or so, with defective and unde-
sirable trees being removed from all size classes and 
mature crop trees also being harvested so that a tar-
get residual forest is created .  A maximum tree size 
is also part of the system – all trees that exceed it are 
harvested.  Typically one-quarter to one-third of the 
stand volume is harvested in each entry.

Traditionally, the management objective in tolerant 
hardwoods has been to produce a supply of high-
value sugar maple veneer and sawlogs (Crow et al. 
2002; Neuendorff et al. 2007).  In this context, at 
each entry, the focus is on removing trees that are:

commercially desirable and ready to harvest.•	
damaged or diseased;•	
competing with or crowding a more desirable tree;•	
of poor form (e.g., those that are crooked);•	
of less desirable species; and•	
lacking vigour and unlikely to survive until the •	
next harvest

Once a selection harvest has been completed, the 
residual stand will have an open character and some 
space between canopy trees, which will stimulate 
the growth of the remaining trees in all size class-
es.  The timber production potential of the stand is 
heightened by the removal of poor-quality, defec-
tive and damaged trees.  Single-tree selection tries 
to limit the size of canopy openings that are created 
so that most are as big as the crown of the removed 
tree – this approach maintains a largely complete 
canopy at all times and allows for continuous natu-
ral regeneration and replacement of existing trees 
with new ones.  

However, it is well-known that the single-tree selec-
tion system favours the regeneration of shade toler-
ant species, most especially hard maple (Shields et 
al. 2007; Neuendorff et al. 2007).  As an example, 
Neuendorff et al. (2007) found that on a study site 
in Michigan which had been managed under sin-
gle-tree selection for almost 50 years, the relative 
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basal area1 of sugar maple increased by 16% while 
hemlock declined by 16% and yellow birch by 47%.  
However, Leak and Smith (1995) found that under 
some conditions, single tree selection can maintain 
a more diverse species composition.  This study ap-
pears to be the exception to many other studies; 
Crow et al. (2002) declared that “Without question, 
logging has caused significant changes in the com-
position and structure of hemlock-hardwood forests 
in the Great Lakes region.”

Where the management objectives place some 
weight on maintaining stand diversity, as in Al-
gonquin Park, the set of priorities for marking can 
be modified from the more profit-oriented set de-
scribed above.  For example, many current marking 
prescriptions generally require the retention of a cer-
tain number of dead snags and live cavity trees, and 
may also contain direction related to species reten-
tion.  In Algonquin Park, marking prescriptions re-
quire that most hemlock trees are left in the stand. 

There is also flexibility in the choice of the length 
of the cutting cycle and the maximum tree size 
permitted.  While twenty-five years is the average 
interval between successive selection harvests in 
Algonquin Park, i.e. the cutting cycle, this is based 
on the estimated growth of hardwood stands that 
have a more ideal diameter class distribution (Cum-

1 A common measure of density is basal area, which is the 
amount of area per hectare represented by the horizontal cross-
sections of all trees, taken at a height of 1.3 metres.

ming 2005).  In practice, some situations may war-
rant a 15 year cycle whereas a thirty to thirty-five 
year interval may be appropriate in others.  Sys-
tems that allow the retention of trees in larger size 
classes will also typically create more diverse and 
wildlife-friendly forests.

Group selection, which is a minor variation of the sin-
gle-tree selection process, is applied to stands which 
have relatively higher proportions of yellow birch or 
other mid-tolerant species and where the mainte-
nance of these species is desired.  Instead of remov-
ing individual trees and creating small openings in the 
canopy, group selection works by marking and re-
moving small patches, which creates larger openings.  
This allows more light to reach the understory, which 
is required by mid-tolerant species.  As of 2005, the 
system is also applied to hemlock stands and also to 
small patches of hemlock embedded in larger stands 
of tolerant hardwoods (Cumming 2005).

Recent studies question the efficacy of relying solely 
on larger openings to increase the proportion of mid-
tolerant species.  Shields et al. (2007) found that a 
group selection approach designed to increase the 
proportion of yellow birch in a stand, and which in-
cluded leaving a mature yellow birch tree in the cen-
tre of each gap to supply seed, was ineffective.  In 
their study, they found that the lack of scarification 
during harvesting, and the already abundant hard 
maple seedling layer prevented a meaningful in-
crease in yellow birch seedling establishment.  They 
suggested that microsite conditions and competing 
vegetation characteristics were key determinants in 
the effectiveness of group selection and concluded 
that without additional management, such as scari-
fication and/or competition control, group selection 
is unlikely to promote historic levels of birch abun-
dance in the forests they examined.  

Four-Cut Shelterwood System in Pine

The standard management approach for white pine 
in Algonquin Park is to apply a four-cut uniform shel-
terwood system.  The textbook approach, shown in 
Figure 6.11, is as follows: 

The first cut, known as the preparatory cut (or prep 

Figure 6.10. In this picture the trees marked with blue tape will 
be future crop trees that will produce high quality lumber.  Other 
trees will be cut for fire wood or thinned to maximize growth on 
the crop trees.

David Euler
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cut), generally occurs in stands 60 – 80 years old.  
The precise timing of the harvest depends on stand 
condition and location vis-à-vis other harvests.  The 
cut is designed to create space in the canopy so 
that the crowns of the residual trees can expand to 
produce more seed.  The second cut, or seed cut, 
spaces the canopy to allow sufficient light penetra-
tion to provide germination and growth conditions 
suitable for a new crop of white pine.  Pine may 
be planted or regenerated naturally.  Once the new 
pine is well-established, the first removal harvest is 
undertaken to create growing space for the new 
stand.  By this time, the age of the canopy is roughly 
100 – 120 years.  After this cut, roughly 30 trees 
per hectare remain in the canopy to provide some 
protection against white pine weevil, which deforms 
young trees by killing the leader.  According to the 
2005 FMP, these last trees are to be cut in the fi-
nal removal harvest, at age 120 – 140, leaving the 
young pine stand as the canopy.  At the time of fi-
nal harvest, the new pine stand will be roughly 30 
– 40 years of age and 5 – 6 m high.  Over a harvest 
block, the natural disturbance pattern emulation 
guide (NDPEG) (OMNR 2001) requires that internal 
patches, peninsulas, snags and individual trees be 
left after the final removal harvest.  These residuals 
are not shown in Figure 6.11.

It is important to note that there is potential for con-
siderable flexibility in the application of the shelter-
wood system (Arborvitae Environmental Services Ltd. 
2007).  The first manner in which it may be modi-
fied is that the number of harvests can be reduced 
to three – this usually happens when the condition 
and age of the stand are such that a prep cut is not 
required.  Stands on rocky sites, for example, may 
be more open due to the limitations of the site, and 
so may not need a prep cut.  Furthermore, when 
planting will be used to establish the pine renewal, 
there is also no need for a prep cut.  The Year 10 
Annual Report for the Algonquin Park Forest Man-
agement Unit stated that during the 2000 – 2005 
period, prep cuts accounted for only 3 % of the 
uniform shelterwood harvest area, seed cuts were 
40%, and first and final removal cuts were 31 and 
26%, respectively.

Second, there is considerable leeway in the age 
at which stands enter the harvest cycle.  Again, 
stand conditions are an important element of 
decision making, but white pine is a long-lived 
tree, and retains a fairly high rate of growth 
throughout an extended age range, well past 
the ages when most other species have slowed 
or stopped growing altogether.  Thus, there is 
a wider range of ages during which white pine 

Preparation Cut:
Spaces the trees to 
full-crown spacing. Removes 
diseased, damaged, 
poorly-formed pine and 
undesirable species.

Final Removal:
Harvests the residual volume 
and releases the regenera-
tion for maximum height 
growth.

Seeding Cut
Spaces residual trees to 
one-half crown spacing. 
Leaves the best trees for 
seeding and shelter.

First Removal:
Harvests approx. half the 
residual stems. Leaves half 
for protection of the 
established regeneration.

20 year period of regeneration 
established by natural seeding

40 year growth
 period of no cutting

Uniform Shelterwood Management of White Pine

Cut leaves trees 80 years old

Cut leaves trees 100 years old

Cut leaves regeneration 40 years old

Cut leaves residual stand 120 years old; 
regeneration 20 years old

Figure 6.11. Schematic representation of the uniform shelterwood system. (Source: 2005 Algonquin Park Forest Management Plan.)
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trees will respond to changes in the stand, and 
are amenable to partial harvests.  There is also 
some variability regarding the intervals between 
harvests.  Again, stand conditions are critical de-
terminants.  For example, if pine is planted and 
established after a seed cut, the first removal cut 
may be undertaken within ten or fifteen years.  
On the other hand, if there are difficulties es-
tablishing renewal, the first removal cut can be 
delayed.  Finally, there is also variability in terms 
of how intensive the removal harvests are.  Pine 
stands with higher proportions of other species 
may have heavier early harvests to remove more 
of the other species, which may compete with 
the young pine.  A stand with a higher propor-
tion of red pine may have areas in it where the 
seed tree harvest system is applied, or where the 
harvest may be a very heavy removal.  In this way, 
a forester can modify the harvest prescription to 
suit the stand characteristics and better meet the 
management objectives for the forest.
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Figure 6.13. Proportion of Area Available for forestry, of planned harvest area and planned harvest volume, by forest unit.

The forest unit codes show species group followed by management system (SEL = selection; US = uniform shelterwood; CC = clearcut).  
Species: HD = hardwoods; He = hemlock; INT = intolerant hardwood; LC = lowland conifer; Or = red oak; MW = mixedwood; Pj = jack 
pine; Pr = red pine; Pw = white pine; Sb = black spruce; SF = spruce-fir.

Figure 6.12. In the Uniform Shelterwood harvest system, only 
some of the trees are cut in 4 different harvests to allow regen-
eration of new trees within the stand.  Shelterwood is often used 
to manage white pine.

Mike Wilton
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The AFA frequently uses mechanical means to pre-
pare the site after the seed cut.  Site preparation 
may be done to improve the seedbed for natural re-
newal or it may be a prelude to planting pine.  The 
AFA estimated that 45% of the white pine area that 
was given a seeding cut in 2000-2005 was site pre-
pared, 13% scarified and 59% planted. 

Two-cut Uniform Shelterwood

A two-cut version of the shelterwood system is ap-
plied to a variety of forest types in Algonquin Park.  It 
is a versatile system that provides both a seed source 
for the next stand and a level of shade that discour-
ages the growth of competing vegetation and pio-
neer species such as poplar and white birch.

The 2005 FMP states that the two-cut shelterwood 
system will be applied to the red oak, spruce-fir, 
lowland conifer, and mixedwood forest types.  It can 
also be applied in hardwood stands that have a rela-
tively high proportion of mid-tolerant hardwoods, 
such as red maple, white ash, and yellow birch, or 
in tolerant hardwood stands that have such a low 

level of quality that it is not appropriate to apply the 
selection system.  The basic principle is the same as 
with the four-cut shelterwood, with the first harvest 
providing for the establishment of natural reproduc-
tion under the protection of the older stand, and 
the second harvest releasing the new crop when it is 
ready to fully occupy the growing space.

The first cut concentrates on removing the most de-
fective and less vigorous trees and leaves the best 
quality as the residual to furnish seed, protect the 
seedlings that will develop, and continue to grow 
at an improved rate.  This first cut removes approxi-
mately sixty percent of the stand volume.  The most 
important factor is to leave a residual canopy which 
admits about 40 per cent of full sunlight (60% 
crown canopy closure).  The second cut takes place 
after regeneration is established and before it shows 
the effects of suppression.  Generally there is twenty 
years between the first and final felling.

The Clearcut System

The species that are clearcut are those that require 

Figure 6.14. Percentage change in available area by forest unit: 2005 – 2105. Forest unit codes are explained under Figure 6.13.
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full light for regrowth, and include jack pine and 
the intolerant hardwoods.  Black spruce is also 
clearcut – most of these stands occur on lowland 
sites in the Park and partial cutting will result in 
large levels of blowdown.  Clearcutting involves 
the removal of the crop trees in a single harvest, 
and is closely regulated.  On all harvest areas, a 
minimum of 25 trees and snags representative of 
the forest canopy are retained per hectare.  At 
least six large live trees must be retained, and a 
mix of living trees and snags is desired for the re-
mainder.  Cutover areas must include islands and 
peninsulas of unharvested or partially harvested 
timber, with percentages prescribed by species 
type and size and dimension of the harvest area.  
These requirements are based on an examination 
of typical post-fire conditions and represent an 
effort to configure harvesting so that it emulates 
fire patterns.

The AFA is especially cautious about clearcutting 
in Algonquin Park – the size of clearcut openings 
is small, averaging ten hectares, and the openings 
are discontinuous.  This compares with openings of 
several hundred hectares or more in Ontario’s boreal 
forests.  Less than 2% of the harvest area is removed 
by clearcutting in the Park.  Ironically, this under-
standable reluctance to undertake clearcutting has 
negative ecological impact by limiting the potential 
renewal of intolerant species.

Current Harvesting and Planned Future 
Development of the Forest

The 2005 FMP (Cumming 2005) is the most recent 
approved forest management plan for the Park, and 
represents the clearest statement of intent on the 
part of the AFA regarding how it expects the forest 
to evolve under management.  The discussion in this 
section is taken from this current FMP.2

Figure 6.13 shows the proportions of area in the 
major forest types for the entire Park.  The recre-
ation /utilization zone, which is where harvesting 
is permitted, accounts for 79% of the Park’s pro-

2 The planning process for the 2010 FMP started in 2007 and 
will culminate in April 2010 with a new approved plan. See Chap-
ter 12 for a brief update on the progress of that plan.

ductive forest (ArborVitae Environmental Services 
Ltd 2007) and the proportional distribution of each 
forest type in the recreation/utilization zone is simi-
lar to that for the entire Park.  Within the recreation 
/utilization zone, the portion of forest area that is 
actually available to be harvested is 479,343 ha 
(Cumming 2005). 

The 2005 FMP has planned for a harvest level of 
13,454 ha per year, on average, between 2005 and 
2010.  This represents 2.8% of the available area.  
The percentage is higher than for many of the oth-
er forest areas in Ontario because so much of the 
harvesting in Algonquin Park is partial harvesting, 
whereas clearcutting is more common in many other 
forests, especially those in the boreal region.  Of the 
shelterwood and selection systems, the latter pro-
duces less volume per hectare harvested, and both 
harvest types produce less volume than clearcutting.  
Figure 6.13 shows the proportion of each forest unit 
in the available part of the forest, the proportion of 
the planned harvest area within each forest unit, 
and the proportion of the planned harvest volume 
from each forest unit.  The impact of the low harvest 
volume per hectare in the selection system shows up 
clearly in Figure 6.13.

The intolerant hardwoods are the largest for-
est unit managed by clearcutting.  Figure 6.13 
shows that, compared to other forest types, they 
provide a relatively high proportion of the total 
harvest volume compared to the harvest area.  In 
addition, a lower percentage of the forest area 
is planned for harvest than is the case with oth-
er species groups.  The relations are similar in 
the red pine and jack pine forest units, but the 
amounts are smaller.

Over the last several planning periods, the ac-
tual harvest volume has been roughly 2/3 of the 
planned level for the Park as a whole.  The actual 
harvest volume however, has gradually trended 
higher, increasing from an average of 351,000 
m3/year in 1990-1995 to an average of 482,000 
m3/yr over the first few years of the 2000 FMP.  
This represents a 37% increase, which is mostly 
attributable to better utilization of marked tim-
ber.  The average annual harvest area has also 
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The most significant declines are anticipated in 
the intolerant hardwoods (white birch and poplar) 
and the jack pine and red pine forest units.  These 
changes reflect the lack of large canopy–removing 
disturbances – the amount of clearcutting is negli-
gible and the losses due to fire are expected to re-
main very low, as suppression has been very effec-
tive over the last number of decades.  Wind is likely 
now the cause of the largest new canopy openings 
being created.  The reduction in the area of poplar 
and birch is a concern, which is only partially miti-
gated by evidence as will be discussed below, that 
these species were less common in the primeval 
forest than they are at present.  The reduction in 
red pine is also of concern.

The Historic Forest

One of the major themes of current forest manage-
ment, not just in Algonquin Park, but throughout 
Canada, is to adjust forest management approaches 
and practices so that they emulate natural process-
es, especially natural disturbance regimes.  In On-
tario, this led to the production of the Natural Dis-
turbance Pattern Emulation Guide (NDPEG), which 
all forest managers are expected to follow on Crown 
lands, including Algonquin.  Coupled with this is a 
broad goal of shifting the character of the forest 
back towards what it was prior to European settle-
ment.  The underlying premise is that an ecosystem 
is well-adapted to the processes that are active in 
it, and if these processes, or reasonable facsimi-
les, can be maintained, then the ecosystem will be 
healthy, resilient, diverse and sustainable (Drever et 
al. 2006; Bergeron et al. 2004; Ontario Forest Policy 
Panel 1993).  The idea seems, in theory, to be sound, 
however putting it into practice is more complicated 
than one might think.   

A key requirement for the successful implemen-
tation of this approach is that the manager must 
have a reasonable notion of what the pre-industrial 
forest (PIF) was like.  This requirement has given 
impetus to research on the character of histori-
cal forests and historical disturbance regimes.  As 
it happens, this outpouring of research supports 
one of the primary goals of this chapter, which is 
to assess the impact of humans on the forests of 

increased, from an average of 7,428 ha/yr from 
1990-95 to 8,338 ha/yr in the early part of the 
2000 FMP period.  This represents a 12% in-
crease.  These figures represent a higher level 
of use of the planned harvest; the actual har-
vest area rose from 45% of the planned level in 
1990-95 to 68% in 2000-2003.

The salient points from this analysis are:

Actual harvest levels, in terms of both area •	
and volume, have been increasing over the 
last two decades although they have declined 
sharply recently and it is unclear how they will 
recover in future years;
The harvest planned for the 2005-2010 plan •	
period is unlikely to be achieved; the actual 
harvest will most likely come in below 60% of 
planned; and
The persistent underharvesting, in relation •	
to planned levels, suggests a lack of realism 
in planning.

The forest management plans also provide a fore-
cast for the future development of the forest.  The 
100-year forecast provided in the 2005 forest man-
agement plan shows a decrease of roughly 10% in 
the available area.  This is a somewhat misleading 
figure; as a rule of thumb in Ontario, as much as 
2-3% of a forest area landbase is used to provide 
new road access. However, Algonquin is already 
well-roaded so that the appropriate figure for the 
Park may be 1-2%.  The remaining “lost” area rep-
resents area that is reserved from harvesting for 
ecological reasons, such as trying to replicate the 
post-disturbance forest structure, and so this area 
actually remains forested. 

Figure 6.14 shows the anticipated changes in the 
area of the forest units over time.   The red oak and 
white pine forest units have very large increases com-
ing, with white pine in particular being a focus of 
management.  There is a smaller increase anticipat-
ed in the area of the spruce-fir forests.  The increase 
in hardwood area managed under the shelterwood 
system almost equates to the area reduction in the 
selection forest unit, indicating that the area of tol-
erant hardwood forest will change little. 
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Algonquin Park.  An examination of the literature 
on the PIF and a comparison with current forest 
conditions will provide a major contribution to the 
understanding of human impacts.

Before proceeding it is important to note  that 
the pre-settlement forest was not static – it was 
subject to perturbations due to sudden changes 
caused by disturbance (e.g. fire, windstorms), as 
well as more gradual shifts due to succession.  
The discussion so far, has established that the 
historical disturbance regime was more active 
on the east side of the park than on the west.  
This means that individual forests were replaced 
more frequently on the east than on the west 
side.  However, one would expect to find that 
over large areas of the same forest type, the 
overall average condition would be less variable 
than the extremes that would occur at the level 
of an individual stand.  In other words, prior to 
industrial influence, the key attributes of ecosys-
tems characterized by relatively frequent stand-
replacing disturbance could be expected to be 
stable on a landscape scale, exhibiting variation 
only within a given range.  Thus, at the landscape 
level, the forest on the east side of the Park could 
be expected to be as stable as that on the west 
side, even though the disturbance regimes were 
very different. 

The literature examining the PIF uses a variety of 
methods, including physical sampling, record as-
sessment, and modeling.  The physical sampling 
techniques that are most commonly used include 
examining the pollen and charcoal depositions 
in lake sediments and tree ring analysis (den-
drochronology).  The records of early surveyors 
provide the most systematic early descriptions of 
forests, and the journals of exploration parties 
and other contemporaries are also useful.  Mod-
elling approaches generally start with a forest at 
a given time (such as a forest as inventoried in 
the 1950’s, for example) and predict how natu-
ral processes would change the forest over time.  
Each of these approaches has its strengths and 
weaknesses, and they are applicable to differ-
ing spatial scales.  For example, Rothfels (2002) 
points out that insect-pollinated tree species, 

such as maples, fir and elm, tend to produce less 
windborne pollen and so are under-represented 
in pollen depositions, whereas pine, hemlock, 
and oak produce large amounts of wind-borne 
pollen and are prone to over-estimation.  How-
ever, taken together, these methodologies can 
be complementary.

Whole Park Analyses

Pinto et al. (2006) used original land surveyor re-
cords for the Park to estimate the abundance of 
various tree species and compare it with the cur-
rent abundance.  The early surveyors who laid out 
the townships were instructed to describe the tree 
cover encountered, identify the distance traversed 
through each stand type on each township bound-
ary line, and list tree species present in order of 
their abundance.

The Park was surveyed between 1858 and 1893, 
and for the most part the surveys did not report evi-
dence that the territory had been logged.  Pinto et 
al. (2006) reported that records mentioning logging 
applied to only 0.6% of the forest cover surveyed.  
It is striking that a very high percentage of burned 
land was encountered  (7% was described as a re-
cent, clean burn, almost 4% as recent partial burn, 
and 19% as old burn).  While this may seem to be 
at odds with the apparent lack of logging encoun-
tered, we note that 1864 and 1875 were drought 
years that have been associated with widespread 
fires (Cywnar 1977).  Another 3% of the area was 
described as windthrow.  

Pinto et al. (2006) found that, compared to their his-
toric abundance, larch and cedar have undergone 
significant decreases, and pine showed a moderate 
decrease while maple, beech, oak, hemlock, spruce, 
and poplar showed statistically significant increases.  
Maple showed the greatest absolute increase, with 
its abundance index figure rising from 10.42 in the 
survey data to 27.12 in 2005 (the numerical values 
equal the percentage of the average boundary line 
along which the species would be encountered).  In 
other words, the abundance of maple almost tripled.  
An even greater proportionate increase was record-
ed for oak, which rose from 0.65 to 3.02.  Going the 
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other way, larch declined from 4.00 to 0.23, which 
is mostly attributable to the introduction of the larch 
sawfly in the early twentieth century.  Because most 
of the survey records simply reported the presence 
of birch, it is not clear how common white and yel-
low birch were separately.

Rothfels (2002) reviewed a number of earlier analy-
ses of surveyors’ notes and considered it likely that 
a significant amount of survey line passed through 
areas that had already been logged, meaning that 
the survey data does not accurately reflect the 
pre-industrial forest condition.  One of the studies 
(Leadbitter 2002) indicated that six of ten randomly 
selected township surveys explicitly referred to log-
ging.  Rothfels also pointed out that logging had 
reached the Park by 1836, if not earlier, and a recon-
structed map of cutover sites shows logging in the 
interior of the Park by 1866, well before the majority 
of the Park was surveyed.  

Some of Leadbitter’s (2002) conclusions were consis-
tent with Pinto et al. (2006).  Leadbitter found that 
the maple working group has increased significantly 
since presettlement, as did spruce and yellow birch.  
In contrast to Pinto et al. (2006), Leadbitter found 
that poplar, white birch and “other hardwoods” 
working groups have decreased significantly since 
presettlement; while the pines show no significant 
change.  Rothfels (2002) commented that Leadbit-
ter’s findings can be explained by assuming that 
logging had already occurred and altered the fire 
regime by the time of the surveys. Fire-vulnerable 
species like maple, spruce and yellow birch would be 
at a low, while intolerant, disturbance-dependent 
species like poplar and white birch would be at a 
population high when compared with the relatively 
older, less-disturbed forest of today.  Pine, already 
depleted by logging at the time of surveying, might 
not show a population change, and yet still be un-
der-represented in our present forest.

Pre-industrial Algonquin Park: The East 
Side Story

As was described above, the consensus is that the 
pre-settlement forest on the east side of Algonquin 
was a pine-dominated forest in which fire was the 

principle disturbance agent.  The fire regime in-
cluded more frequent, low intensity fires (e.g. every 
20 – 30 years) and moderate to high intensity fires 
every 70 – 100 years or longer (Rothfels 2002).  On 
some sites, moderate to high intensity fires might be 
excluded for as long as 150 – 300 years.

The importance of fire as a disturbance agent on 
the east side of the Park is well-documented by 
many authors.  Cwynar (1977) undertook a den-
drochronological study in Barron Township, in the 
east central part of the Park, and found that there 
had been frequent fires prior to 1920, or prior to 
the institution of active fire suppression.  During an 
interval of 225 years from 1696 to 1920, tree cores 
showed evidence of 16 fires, for a mean fire inter-
val of 14.1 years.  Five major fires were recorded 
(in 1763, 1780, 1854, 1864, and 1875) and each 
burned at least half of the township with a mean 
interval of 45 years.  Major fires often coincide with 
drought years, and droughts are known to have oc-
curred in 1780, 1864 and 1875, when major fires 
burned in other parts of the Great Lakes region, in-
cluding northern Minnesota.  In a study conducted 
about 15 km southeast of Barron Twp, Guyette and 
Day (1995b) also found evidence of significant fire 
in 1780.  The fire return time, or the average time 
required to burn an area equivalent to the size of the 
study area, was calculated at about 70 years.  Field 
evidence and increment borings suggested that the 
present vegetation mostly originated following the 
fire of 1875.

Cwynar (1978) confirmed these general results with 
an analysis of pollen in the sediments in Greenleaf 
Lake in Barron Twp, that were deposited between 
770 to 1270 A.D.  He concluded that on average, 
a major fire occurred in the lake’s catchment ba-
sin (approximately 9 km2) every 80 years.  He also 
noted that the composition of the forest had been 
stable and dominated by white, red, and jack pine 
for 1200 years.  Pollen from the pine species ac-
counted for 50 -67% of the pollen in the cores, 
with roughly 75% of the pine pollen being from 
white pine.  Pollen from birch varied in occurrence 
from 10 – 22%, whereas the record indicated de-
cline in the abundance of hemlock from 7 to 2%, 
beech from 4 to 1%, and cedar from 10 to 5%.  
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Poplar pollen does not preserve well and so this 
method could not be used to reliably estimate its 
abundance (Rothfels 2002).  Rothfels (2002) also 
reported that another study, conducted near Chalk 
River, just outside the Park, provided results that 
were consistent with Cwynar’s (1978).

Cywnar’s pollen analysis results were consistent with 
results from most previous pollen studies reviewed 
by Rothfels (2002).  The exception was a study con-
ducted in Found Lake, in Algonquin Park, which 
showed birch being more abundant than pine in the 
more recent pre-settlement period.  The advent of 
logging resulted in a decline in pine to 1/3 of its pre-
vious level, and an increase in hemlock.

Rothfels (2002) reported on a pair of studies con-
ducted in pine forests outside of Algonquin Park that 
provided a specific breakdown of pre settlement fire 
return intervals by dominant overstory species: jack 
pine burned every 80-167 years; mixed pine burned 
every 120-258 years; and pine-oak forest burned 
every 172-342 years.  These findings suggest an in-

terplay between a wide variety of factors, including 
soils, topographic position, moisture, and lightning 
strike frequency (see also Guyette and Day 1995b). 

The fire regime suggested by the work of Cywnar 
and others would have produced a mosaic of dif-
ferent patches on the landscape, with fire intensity 
being a key determinant of patch attributes.  Pine 
dominated stands would have made up the majority 
of the landscape, but stands of white birch and pop-
lar would have been meaningful landscape compo-
nents too.  These would have regenerated follow-
ing large stand-replacing fires, however where large 
pines were left standing, either still living or killed by 
scorching, there would have been a seed source to 
give rise to a pine component in the next stand.  The 
forests that colonized intensive burns would have 
been largely even-aged.  Over time, in the absence 
of subsequent fires, the shorter lived birch and pop-
lar would be replaced by pine, and other conifer 
species. Sometimes a tolerant hardwood understory 
would develop, to be kept in check by more fre-
quent ground fires. 

Figure 6.15. The transition between the east side pine ecosystems and the west side hardwood forests illustrate both types of trees.
Algonquin Park Museum
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Low intensity fires, which may not have shown 
up in tree ring analyses, can kill the understory 
but leave the overstory largely intact.  (Figure 6.5)  
However, the intensity of these fires is variable, 
and there would be patches of more intensive 
burning, and patches that did not burn.  Small 
and mid-sized gaps in the canopy would likely 
be filled by mid-tolerant species such as white 
pine, whereas larger openings might be colo-
nized by intolerant hardwoods in a mixture with 
pine.  Over time, such a stand would become 
multi-aged, with a relatively small number of vet-
eran trees two or more centuries old towering 
above multiple canopy layers originated from a 
variety of small and medium-scale disturbances.  
(The large trees are sometimes called “super-can-
opy” trees, and appear to have been specifically 
targeted during early logging operations.  Ap-
parently, if the cut boss saw these trees on the 
horizon, the cutters would be sent back. [Wilton 
pers. comm. 2008])

In addition to fire, wind is also a source of distur-
bance, although not nearly so significant as fire in 
Ecosystem 5E-10.  Nevertheless, there have been 
some dramatic wind storms recorded recently that 
have blown down tens of thousands of hectares 
of forest – windthrow would have been a more 
important factor in the less fire-prone sections of 
the east side forest.  In addition, single tree mor-
tality would produce small gaps in the forest, that 
would likely be filled by mid-tolerant or tolerant 
advanced regeneration.  Over time, there would 
be trees of a wide range of age classes present in 
the forest.  As the pines became older, they also 
became more fire resistant, and so their longevity 
would be increasingly governed by the bounds of 
their normal lifespan.  This dynamic is support-
ed by Rothfels’ (2002) review of several dendo-
chronological studies.  

Besides fire and wind, there are other disturbance 
dynamics of note, such as the previously discussed 
spruce budworm. Balsam fir is a thin-barked toler-
ant species that can grow in a wide range of habi-
tats, and so is found across Algonquin Park.  Balsam 
fir abundance builds up when fire is excluded, and 
so it, and spruce budworm, were less common on 

the east side of the Park prior to human settlement.  
Nevertheless, budworm infestations have occurred 
periodically throughout the range of balsam fir (Blais 
1968) and it has been more prominent since fire ex-
clusion has promoted the growth of balsam fir. 

Pre-industrial Algonquin Park: The 
West Side Story

Quinn (2004) published one of the most recent de-
scriptions of the pre-settlement forest of the west 
side of Algonquin Park, and compared it with the 
current forest.  His analysis drew upon surveyors’ 
notes, forest history, and information from remnants 
of the original forest.  The tolerant hardwood for-
est has long been dominated by sugar maple, with 
beech and hemlock also common.  A few accounts 
suggested that hemlock might have been dominant, 
but the evidence cited by Quinn (2004), as well as 
the work by Pinto et al. (2006), suggest that, at the 
landscape level, maple was always more abundant 
than hemlock.  White pine and yellow birch were 
also identified as common species.

As described above, wind tends to be the principle 
disturbance agent in this forest, creating small gaps 
as individual trees, or small clumps of trees, are blown 
down.  Larger gaps are caused by downbursts (or 
microbursts), and tornados create very large blow-
downs.  Fire was also present in these stands, most 
often as low-intensity burns that removed the litter 
and duff, and killed the younger, thin barked woody 
vegetation.  These fires stimulated hemlock and oak 
renewal.  More intense, destructive fires were un-
common, a finding supported by Weeks (cited in 
Rothfels 2002), who could not find clear evidence 
of past fire in the sediments of a lake surrounded by 
a hardwood forest.

In general, the rate of disturbance was lower on the 
west side of the Park than on the east side, simply 
because destructive wind events are less common 
on the west than fires were on the east.  As a re-
sult, there was a more continuous canopy of mature 
trees.  Quinn (2004) reported that the annual loss of 
canopy trees has been estimated at between 0.5% 
and 1.0% by many authors.  For example, Frelich 
and Lorimer (1991) estimated that the average dec-
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adal rate of canopy mortality was 5.7 – 6.9% in a 
northern hardwood-hemlock forest in Michigan; the 
average residence time of canopy trees was between 
145 and 175 years.  This provides an indication of 
the prevalence of single tree gap dynamics.

While the stands on the west side of the Park have 
always tended to be dominated by tolerant hard-
woods, many of these stands also had small numbers 
of very large pine.  Thompson et al. (2006) counted 
old stumps of logged pine in forests currently covered 
by tolerant hardwoods, and found that these forests 
had densities as high as 10.9 white pine/ha before 
they were logged. (Figure 6.16)  Martin (1959) tal-
lied more than 40 white pine stumps per hectare in 
one of his plots, located in an upland hardwood site.  
Thompson et al. (2006) also sampled the white pine 
in the unlogged Big Crow Wilderness Reserve and 
found an average density of 8.4 stems per hectare 
in what is primarily a maple-beech-hemlock forest.  
Accordingly, Thompson et al. (2006) felt that these 
stands would have had, on average, 3 – 8 large 

white pine per hectare.  This compares with the cur-
rent average density of white pine of 0.2 pines/ha in 
tolerant hardwood stands that have been logged.  
Quinn (2004) also observed that tolerant hardwood 
stands today had less white pine in them than they 
formerly did.

Moreover, the pine in today’s stands is small in 
comparison with historical norms.  Thompson et al. 
(2006) reported that the living and recently dead 
white pine in the Big Crow Reserve had an aver-
age diameter of 97 cm, with the largest (which was 
dead) being 117 cm.  The current average diameter 
of white pine in Algonquin is 44 cm, versus an aver-
age of 73 cm measured on historical trees in several 
locations within the Park.  

A similar finding was reached for current boreal 
mixedwood stands.  Historically, these stands had 
white pine densities of 5 – 7 trees/ha, based on 
stump counts, versus current levels of 1 pine/ha 
in stands that have been logged (Thompson et al. 
2006).  Reductions in white pine abundance of simi-
lar magnitude have been reported for other eastern 
North American forests (Thompson et al. 2006).  

How did white pine enter and persist in these forests?  
The key factors are the longevity of pine and its semi-
tolerant nature, which enables it to compete well with 
other species in moderate and large sized gaps.  Once 
even a few pine became established in a tolerant hard-
wood forest, they would live long enough to propa-
gate in the moderate sized openings that periodically 
opened up due to wind events or the occasional fire.

Comparing the Current Forest and the 
Pre-settlement Forest

In comparing the current Algonquin forest with the 
pre-settlement forest, there are some broad simi-
larities.  Most notably, the west side of the Park is 
still dominated by tolerant hardwood and eastern 
hemlock, while the east side of the Park is charac-
terized by pine and intolerant hardwoods.  Mixed-
wood stands, with a strong boreal character, are 
still found throughout the Park.  

Moreover, current management approaches are de-

Figure 6.16. An old stump of white pine.
Jeremy Williams
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signed to maintain these primary stand types – the 
shelterwood system is generally successful at main-
taining white pine and the selection and shelter-
wood systems will continue to maintain the tolerant 
hardwoods.  However, there are a number of signifi-
cant differences between the current forest and the 
pre-settlement forest.

Species Abundance Differences  
between Pre-settlement and  
Current Forests

There have been many changes in the relative 
abundance of individual species.  Compared to the 
pre-settlement forest, there have been significant 
reductions in:

Red spruce (poorly adapted to post-logging fire •	
and heavily cut with no renewal);
Larch (reduced throughout much of North Ameri-•	
ca following the introduction of the larch sawfly);
American elm (reduced following the introduc-•	
tion of the Dutch elm disease);
Yellow birch (with the exception of Leadbit-•	
ter et al.’s (2002) contrary conclusion, there 
is widespread agreement that yellow birch 
has declined due to a combination of logging 
pressure in the 1930’s – 1950’s, die-back, fire 
suppression, and intensive browsing by deer 
of regeneration);
Eastern hemlock (reduced due to a combination •	
of logging pressure around the turn of the cen-
tury and again in the 1950’s, intensive browsing 
by moose and deer of regeneration);
Cedar (from Cywnar (1978), Leadbitter et al. •	
(2002) and Pinto et al. (2006); perhaps due to 
harvesting and browsing by deer);
White pine (see discussion below); and probably•	
Red pine (see also discussion below).•	

I also suspect that, in addition to yellow birch, other 
mid-tolerant hardwood species including basswood, 
black cherry, and white ash are less common in to-
day’s forest than they were previously.  There is little 
quantitative evidence for this, since there is little in-
formation on the current or historic abundance of 
these species.  Leadbitter et al. (2002) was the only 
study I found that examined the mid-tolerants; they 

found a lower occurrence of basswood, black cher-
ry, elm, and oak in 1990 compared with the forest at 
the time of the township line surveys.  On the other 
hand, Leadbitter et al. (2002) found that white ash 
and yellow birch increased.  This yellow birch con-
clusion is not widely shared, since it is inconsistent 
with results from Pinto et al. (2006), the 2005 FMP, 
Vasiliauskas (1995), Thorn (1980), and Smith (1997, 
cited in Rothfels 2002).  Rothfels (2002) and Thomp-
son et al. (2006) both suggest that logging had al-
ready taken place prior to the surveys in many of 
the townships that Leadbitter reviewed, so that the 
survey records were not representative of the pre-
industrial condition.  

Today’s forest inventory does not do a good job at 
capturing the abundance of many mid-tolerant spe-
cies, since they rarely form a major stand compo-
nent.  In fact, by virtue of their low densities, the 
inventory may not capture their presence at all in 
many stands.

The main reason I feel that many mid-tolerant species 
have declined in abundance is that the widespread 
application of single-tree selection harvesting, the 
emphasis on sugar maple and the suppression of 
fire, discriminates against these species.  Neuendorff 
et al. (2007), Shields et al. (2007), and Crow et al. 
(2002) all support this conclusion and suggest that it 
is a well-known outcome of using single-tree selec-
tion.  The openings created by single tree selection 
are too small to provide enough light for mid-tolerant 
species to regenerate, strongly favouring the tolerant 
species (Webster and Jensen 2007).  This was also 
the conclusion reached by Leadbitter et al. (2002).  
Yellow birch faces additional pressure, since it is a 
preferred browse species for deer and moose.  Wil-
ton (pers. comm. 2008) also pointed out that there 
was a philosophy among foresters in the 1960’s and 
1970’s that sought to remove miscellaneous species 
in order to simplify the species composition of stands.  
This was well illustrated in the Lake Travers deer yard, 
where the forester of the day removed the remain-
ing white pine cover in order to “start over”.  More 
recently, Crow et al. (2002) describe how poplar is 
typically removed in the first harvest entry when the 
selection system is being applied to second-growth 
northern hardwood forests.
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Few studies have evaluated the change in abundance of 
white birch; Leadbitter et al. (2002) reported a decrease 
while Pinto et al. (2006) were inconclusive, since many 
of the birch listed by surveyors were not further identi-
fied to the species.  The conclusion of a reduction in 
white birch is therefore regarded as a weak conclusion.

It is clear that sugar maple has increased significantly 
in abundance, and beech may have as well.  Early 
forest studies are divided on the comparative abun-
dance of beech; Cwynar (1978) and Leadbitter et 
al. (2002) found a decrease while Pinto et al. (2006) 
reported an increase relative to historic conditions.  
Although beech and maple generally prefer simi-
lar conditions, beech is a less desirable wood than 
maple, and often has defects and rot.  As a result, 
it is discriminated against under a timber-oriented 
application of the selection system.  Yet, beech is 
recognized as a valuable mast producer, and Kenefic 
and Nyland (2007) found that it contributed a dis-
proportionately high proportion of snags and cav-
ity trees relative to its presence in the canopy. The 
2005 FMP provides direction to maintain beech and 
if the marking guidelines recognize this, then beech 
should be readily retained at an abundance approxi-
mating its pre-industrial levels.

It is also likely that balsam fir and white spruce have 
increased as well, favoured by the fire suppression 
policies which have been in place since the 1920’s 
and logging conducted before much attention was 
paid to renewal (i.e. up to the 1960’s).  On the other 
hand, red spruce, which is near the western edge of 
its range in Algonquin Park, was not even authen-
ticated as being present in Ontario until the 1950’s 
(Gordon 1957).  For example, Martin did not men-
tion it in his treatise on successional sequences in 
Algonquin Park (1959). Part of the reason for this 
is that it is hard to distinguish from white spruce 
and so many red spruce were cut by loggers under 
the impression that they were cutting white spruce.  
The productive capacity of red spruce is greater than 
that of white spruce, and the resultant high yields 
and excellent wood quality preferentially drew log-
gers, which contributed to a significant reduction in 
the abundance of the species. 

Because it was not known to be present in historical 

Ontario, the information on red spruce abundance 
tends to be anecdotal.  It seems to have been fairly 
widespread within the Park, being capable of grow-
ing on a wide range of moisture classes, although it 
is unable to grow on basic soils (Gordon 1994).  It 
seems that it rarely formed pure stands, although 
Gordon (1994) cited one example where a very good 
red spruce stand in the Park (known to be red spruce) 
was clearcut in the 1950’s and the site regenerated to 
a mix of other species (there was scant regard given 
to spending money on silviculture then). The pres-
ent forest inventory provides no information on the 
abundance of red spruce; Mihell (pers. comm. 2008) 
feels that it is scattered through much of the Park.  
In other words, this seems to be one example where 
poor forest practices have been the major contributor 
to the current scarcity of a species.

The contention that white and red pine have de-
clined in Algonquin Park since pre-settlement times 
needs some further explanation.  As described 
above, Thompson et al. (2006) reported that white 
pine has declined in both the tolerant hardwood 
and boreal mixedwood type forests, which make up 
more than 80% of the Park’s forest area.  Thomp-
son et al. (2006) also analysed the forest types cur-
rently growing on a range of soil types and found 
that many of the soils that typically support pine-
dominated forests had other forest types present.  
As a result, they estimated that white pine-dom-
inated forests may have declined by as much as 
40%.  I think that the decline in red pine has been 
even greater, since pine management in the Park is 
skewed towards the use of the shelterwood system 
which encourages white pine rather than red pine.  
In addition, red pine is less tolerant than white pine 
and so requires larger and more intensive distur-
bances to regenerate.  Fire suppression has only 
added to the reduction in red pine.

Impacts of Exotic Invasive Pests

There have been two instances of widespread loss of 
a tree species in the Park due to the spread of exotic 
pests.  The most recent and well-known epidemic 
was Dutch elm disease, which killed many of the 
Park’ elms in the 1960’s and 1970’s.  American elm 
was never common in Algonquin, since the Park is at 
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the northern edge of its range in eastern Ontario. 

The disease is a microfungi that is spread by the elm 
bark beetle, one species of which is native to North 
America (Hylurgopinus rufipes) and the exotic Europe-
an elm bark beetle, Scolytus multistriatus.  Dutch elm 
disease was first observed in North America in 1928, 
believed to have arrived in Ohio on a shipment of logs 
from the Netherlands.  It spread slowly but steadily, 
reaching Ontario in the 1960’s.  The Raven (July 21, 
1965) reported that in 1965, the dreaded Dutch elm 
disease had sharply increased in the Ottawa Valley.  
It reminded readers of the need for “constant vigi-
lance” to spot infested elms in the Park.  However, 
within a couple of years the disease reached the Park 
and killed many, but not all, of the larger elms.  

Dutch elm disease rarely kills trees smaller than 10 - 
15 cm in diameter, and so it is able to reproduce and 
maintain itself, although it rarely reaches any signifi-
cant size.  Because elm is scattered and uncommon 
in the Park, isolated large trees still survive, as well 
as small young trees.  However, it is now even less 
common than it used to be.

The second influential exotic pest is the larch saw-
fly, (Pristiphora erichsonii) which was first recorded 
in North America in 1880 (United States Department 
of Agriculture 2008).  The Minnesota Department of 
Natural Resources (2008) reports that larch sawfly is 
estimated to have killed more than a billion board 
feet of timber in Minnesota alone between 1910 
and 1926, and it also caused widespread mortality 
in Canada, including in Algonquin Park.  Prior to the 
infestation, larch, also known as tamarack, had been 
a prized commercial species, used to make railway 
ties and for other uses where a durable, rot resistant 
wood is required.  The infestation caused people to 
switch to other species and they have not regained 
interest in larch, with the net result being that there is 
little commercial interest in larch.  The sawfly contin-
ues to cause mortality, but larch populations have sta-
bilized at levels much lower than previous, retreating 
to wet lowland sites and being much less common on 
upland sites where it was formerly abundant.

Although it has not substantially reduced its host 
population, a third major imported pest in Algon-

quin Park is white pine blister rust (Cronartium ribi-
cola), which was introduced from Europe at the turn 
of the 20th century.  It is now a common disease of 
white pine, and attacks and kills trees of all ages.  
Economically, it is one of the most important forest 
diseases in North America (Eastern Ontario Model 
Forest 2008).  It first becomes evident on a new host 
tree in the fall, when it attacks the needles.  Over 
the next year or two, the fungus spreads toward the 
branches and trunk.  Orange pustules develop on 
the bole and in mid summer, exude a liquid contain-
ing spores.  The following spring, these spores cause 
white blisters to form on the bark.  The white fruit-
ing bodies give rise to a canker.  The portion of the 
tree above the canker dies and eventually breaks off, 
providing a point of entry for other decay fungi.  The 
white fruiting bodies also produce wind-disseminat-
ed spores that promote the spread of the disease 
over considerable distances.

Stand Level Differences between the 
Pre-settlement and Present Forests

There are some other differences between the pre-set-
tlement forests and those of today.  Impacts of forest 
management, including fire suppression, on the struc-
ture and composition of individual stands include:

Smaller trees;•	
Less dense stands, as measured by basal area; •	
Fewer large logs, snags, and cavity trees; and•	
Increased dominance of tolerant hardwoods, •	
especially sugar maple.

Smaller trees and less dense stands are primarily a 
function of forestry activities.  Most stands are cut as 
they reach a level of maturity that is defined more by 
the slowing of the growth rate for the stand than it 
is by the size of the trees.  In the case of white pine 
for example, the final shelterwood harvest will have 
taken place by 150 years of age for most stands in 
the recreation/ utilization zone.  However, white pine 
can live at least twice as long, and trees more than 
400 years old are found in Algonquin Park.  For ex-
ample, in the Dividing Lake old growth stand, there 
are five trees older than 400 years of age, with a 
486-year old individual being the oldest (Guyette and 
Day 1995a).   Another 13 trees were between 300 
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most of the large trees are harvested.  Quinn (2004) 
cited an early writer describing the forest in east-
ern Ontario as “trees half rotten and a great many 
rotten from top to bottom and almost as many ly-
ing in all directions as standing”.  Live cavity-trees 
are frequently targeted for removal under selection 
harvesting, since they will produce timber of a low 
quality.  Kenefic and Nyland (2007) reported that 
under a typical marking prescription prior to a sec-
ond selection cut in a hardwood forest, the number 
of cavity trees per ha was projected to be reduced 
from 25 to 11 per hectare.  Marking guidelines in 
Ontario require that a minimum of six live, large cav-
ity trees be retained per hectare and in addition, 19 
other trees, ranging from live to dead, must be re-
tained (OMNR 2001).  However, dead trees must be 
located where they will not be a hazard to workers 
– otherwise they must be felled to satisfy Ministry of 
Labour safety requirements.

One impact of having fewer large downed logs and 
snags has been to remove potential seeding sites for 
hemlock and yellow birch.  Marx et al. (2006) found 
that decaying wood is a primary seedling establish-
ment substrate for these two species, and that yel-
low birch seedlings grew better on decaying hemlock 
wood than on decayed yellow birch or sugar maple 
logs.  The seeds of both of these species are very 
small and have difficulty establishing themselves in 
heavy leaf litter, such as one finds in a sugar maple 
stand.  Downed, decaying logs are generally quite 
free of leaf litter and also retain water, even during 
periods of drought (Marx and Walters 2006).  So, 
fewer logs mean fewer regeneration opportunities 
for hemlock and yellow birch.  Other implications 
of having fewer downed logs in the forest include 
reductions in habitat for salamanders and other log-
abiding species, including numerous fungi.

As discussed previously, recent studies have con-
firmed the tendency of selection management to 
increase the dominance of sugar maple at the ex-
pense of mid-tolerant hardwoods and, in Algon-
quin Park at least, hemlock.  However, the relevant 
study results also offer a variety of insights that in-
dicate that managed stands can provide important 
ecological values.

and 400 years old, and there were a handful in the 
200-300 year age range.  Quinby (2006) found 21 
trees in six old growth areas in the Park between the 
ages of 177 and 433 years.  Hemlock may be even 
longer lived than white pine – Vasiliauskas (1995) 
cited reports of 900-year old hemlock trees.  In the 
case of the hardwoods, the large trees are harvested 
once they have stopped growing quickly – very old 
trees are not often good for timber, especially in the 
case of the hardwoods where their tops may break 
off and they may experience heart rot and other fac-
tors that degrade the wood quality without impair-
ing the tree’s ability to keep living.  Clearly, under 
present management prescriptions, very large trees 
are unlikely to develop in the portion of the forest 
being managed for timber production. 

Another aspect of keeping trees growing at produc-
tive rates is to ensure that they have ample growing 
space.  Thus, part of the function of the selection 
harvest is to create growing room for the residual 
trees.  Dense stands may also be thinned.  This fac-
tor, taken in combination with the maximum limit 
on tree size means that the density of managed 
stands is less than the density of mature, unman-
aged stands, especially old ones.  In Algonquin the 
application of the selection system is based on cre-
ating a post-harvest stand with 20 m2/ha of basal 
area, under ideal conditions, and at least 14 m2/ha if 
the stand is less than ideal. After harvest the stand 
is allowed to grow for 20 – 25 years, by which time 
the target basal area will be in the range of 28 m2/
ha.  In contrast, Quinn (2004) cites reports of basal 
areas in excess of 35 m2/ha in mature northern hard-
woods, as well as reports of basal area figures of 38-
58 m2/ha in protected zones of the Park.  Crow et al. 
(2002) reported that old growth northern hardwood 
stands in a study area in Michigan had an average 
basal area of 35 m2/ha, compared with basal areas 
of 23 – 24 m2/ha in managed stands and 31 m2/ha 
in unmanaged, 80-year old second-growth stands.  
Vasiliauskas (1995) recorded a significant difference 
in the basal area of managed (29.5 m2/ha) vs. pro-
tected (41.75 m2/ha) hemlock stands in the Park. 

The final structural difference, the lack of large 
downed logs, snags and cavity trees compared to 
pre-settlement conditions is also axiomatic when 
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Lack of fire in the present forest; and•	
Uniformity of management produces a more •	
uniform forest at the landscape level.

There is much less fire on the landscape now than 
there was in pre-settlement times.  Wilton (pers. 
comm. 2008) has mapped the fires in Algonquin 
Park from 1939 to the early 1970’s, and also 
some of the larger pre-1939 fires.  These maps 
show a steady decrease in fire size, and since 
1974, most fires have been less than 10 hect-
ares in size.  In the former Pembroke MNR Dis-
trict, which included most of Algonquin Park, fire 
burned an average of 25 sq miles per year from 
1921 – 1936, and thereafter (to 1971) it burned 
an average of 1.8 sq mi/year (Runge 1973).  Since 
1980, the average area burned in Algonquin Park 
has been closer to 25 ha/yr, or approximately 0.1 
sq mi (Cumming 2005).  Quinn (2004) observed 
that the shift to low-impact logging in the 1950’s 
markedly reduced rates of fire.  Cumming (2005) 
reported that the largest recent fire was one that 
consumed 1,595 ha in White Twp in 1964 (approx 
6.1 sq mi).

How do current fire levels compare with those from 
pre-settlement times?  As discussed earlier, stand 
replacing fires used to occur quite frequently on 
the east side of the Park, perhaps every 70 -120 
years on average.  On the west side, fire was less 
frequent, although Wilton (pers comm. 2008) has 
mapped a number of large, pre-1939 fires that oc-
curred there.  Light and moderate fires occurred 
more frequently.  The 2005 FMP cited pre-settle-
ment return times for stand-replacing fires that 
ranged from 75 years for intolerant hardwoods 
to 857 years for tolerant hardwoods (Cumming 
2005).  In contrast, the present fire return time was 
estimated to be 9,091 years.  While this seems ex-
cessive, it is indicative of the effectiveness of mod-
ern fire control in limiting fire.

Fire is suppressed in Algonquin Park primarily be-
cause it poses a risk of injury or death to Park us-
ers.  Suppression is also intended to prevent the 
destruction of buildings and equipment.  Because 
these are the risks with the greatest potential im-
pacts, it is difficult to argue that fires should be 

One study of particular interest compared an old-
growth hardwood forest, an unmanaged second-
growth stand and stands that had been managed 
under the selection system for two harvest entries 
(Crow et al. 2002).  The authors concluded that the 
structural complexity of the old growth was great-
est, both spatially (i.e. more variation between plots) 
and vertically (more vegetation layers).  However, the 
managed stand had more structural diversity than 
the unmanaged second-growth stand.  The range of 
tree ages within the old growth and managed for-
ests was very similar, however the median tree age 
was 73 years in the managed forest and 141 years 
in the old growth forest.

The old growth forest also had more tree species 
present (16 versus 11) however it also had the 
highest proportion of sugar maple in the under-
story and fewer understory woody species than 
the uneven-aged managed stand.  In addition, the 
managed forest had a greater species richness in 
the understory, with each sample plot having be-
tween 35 and 69 understory species, versus 13 
– 63 species in the old growth stand.  The au-
thors pointed out that there were a number of 
disturbance-adapted herbaceous species present 
in the managed stand (e.g. burdock, plantain and 
dandelion) that were largely absent from the old 
growth stand. Many of these herbaceous species 
were associated with logging roads and perma-
nent openings created due to logging, and while 
they increased species richness, they are common 
in many areas and so do not add to richness at 
larger spatial scales.  These results suggest that 
managed stands may have high levels of structural 
and tree species diversity, while their higher her-
baceous species diversity may be less beneficial 
that it might appear. In addition, management is 
not able to replicate many of the characteristics of 
old growth.

Landscape Level Differences between 
the Pre-settlement and Present Forests

In addition to stand-level differences, there are also 
landscape level differences between the pre-settle-
ment forests and those of today.  Two important 
differences are:
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allowed to burn.  Even a limited “let burn” ap-
proach has risks, since once fires reach a reason-
able size, they are much harder to put out and 
pose a higher risk of escaping into zones where 
they are not wanted.

Yet fire has numerous beneficial impacts, including:

low intensity burns remove duff and small •	
downed woody debris, kill young trees and 
other species in the understory, and provide op-
portunities for regeneration of white pine, hem-
lock, and red oak;
fire creates a range of gap sizes that provide op-•	
portunities for mid-tolerant and intolerant trees 
to renew themselves;
fire produces approximately twice as many •	
browse stems per hectare as harvesting 
(Runge 1973);
burned stands are desirable habitat for some •	
species, especially woodpeckers and sapsuck-
ers; and
fire releases a flush of nutrients that are used by •	
the renewing forest, whereas logging does not 
have this impact. 

In the absence of fire, the current management par-
adigm is to log in a way that mimics some of the 
impacts of fire.  However, as one might surmise from 
the nature of the fire impacts listed above, these 
benefits are difficult to reproduce.  The difficulty is 
even greater when the level of clearcutting is so low 
– it is very ironic that, on the east side of the Park 
at least, forest management would more closely ap-
proximate the natural forest processes if larger indi-
vidual clearcut openings were made (as opposed to 
more total area being cut).  It does not seem that 
larger cutover areas will ever be sanctioned, and this 
will likely lead to a long-term reduction in the abun-
dance of intolerant species compared to current and 
pre-settlement levels. 

One of the major forest management conundrums 
of today is how to mitigate the undesirable impacts 
of fire exclusion, especially in heavily used recre-
ational areas.  It is not clear that meaningful mitiga-
tion will ever be undertaken if it involves felling large 
areas of forest.

The absence of fire also contributes to the sec-
ond landscape difference identified above: the 
uniformity of the managed forest, especially tol-
erant hardwoods managed under the selection 
system and white pine managed under the shel-
terwood system.  In Algonquin Park, natural re-
generation is relied on under the selection man-
agement system and so the only management 
action is the harvest.  While there is flexibility 
in the ability of markers to vary the composition 
of the residual forest, the marking priorities are 
set out as planning requirements and so tend to 
operate within relatively narrow confines.  Simi-
larly, the application of the shelterwood system 
in all white pine stands, with underplanting of 
pine after the seed harvest, tends to produce 
the same type of forest.  Moreover, shelterwood 
tends to eliminate species variety in pine stands 
due to the discrimination against red pine, jack 
pine, poplar, and white birch.  In the pre-settle-
ment forest, there was a much greater variety 
in stand composition, age and size composition, 
as well as in many other stand attributes.  This 
uniformity represents a reduction in diversity at 
the landscape level, and it is likely that it leads to 
a reduction in the diversity of habitat and other 
species besides the trees.

Current Management Direction: Bal-
ancing Past, Present and Future

As noted above, the current forest management 
paradigm is to try to emulate natural processes and 
shift the forest back in the direction of the pre-set-
tlement forest.  While this is an attractive and plau-
sible approach, there are at least three key issues 
with the basic premise:

the forest that existed prior to European settle-•	
ment was not a stable “Garden of Eden” – it 
was subject to climatic shifts and it was also in-
fluenced by the activities of Aboriginal people;

it is questionable whether the degree of emu-•	
lation that can be attained is sufficient for the 
effort to be worthwhile; and

with human-induced climate change proceed-•	
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ing at a rate more rapid than climate change 
has occurred during the past 10,000 years, the 
future climate will likely not support a forest 
characteristic of the 17-th century.

What Exactly is the Pre-settlement Forest?

The approaches used to estimate the condition of the 
pre-industrial forest implicitly assume a stable climate.  
However, there has been continuous climatic variation, 
with notable changes occuring since the Medieval pe-
riod.  Therefore, the forest that was encountered by 
the first loggers and surveyors bore the cumulative 
impacts of the changing climate, as well as other pro-
cesses such as disturbance and succession.

Shindell et al. (2001) report that the period of time 
approximately from the 15th century to the mid-19th 
century is widely known as the Little Ice Age (LIA).  
This was a period of cooling after a warmer era from 
the 12th to the 14th centuries, known as the Medieval 
Warm Period (Shindell et al. 2001).  It may not be 
surprising that climatologists and historians have dif-
ficulty agreeing on either the start or end dates of 
the LIA.  But it is generally accepted that the LIA con-
tained three minima, at approximately 1650, 1770, 
and 1850, each separated by slight warming intervals.  
Figure 6.17 shows the LIA as a noticeable decline in 
average temperature, compared with a reference 
period of 1950-1980.  The large number of climate 
reconstructions shown in Figure 6.17, and the vari-
ance among them, obscure even the three minima, 

however the general cooling trend is evident.  The 
Medieval Warm Period is also clearly evident.

Bergeron et al. (2001) examined the fire history 
along a transect of boreal forest from eastern On-
tario to central Quebec and found that there was a 
dramatic decrease in fire frequency after 1850, the 
third cool point of the LIA.  Because their study area 
was not intensively settled until the 1920’s, Bergeron 
et al. (2004) concluded that human impacts were 
unlikely to have changed the fire frequency, and that 
a shift in climate was a likely factor.  While it may be 
counter-intuitive that fire frequency would decline in 
a warmer climate, this is attributed to a reduction in 
drought events as the climate warmed.

The various fire history studies in Algonquin Park 
show different temporal fire patterns than were 
found by Bergeron et al. (2001).  For example, Guy-
ette and Day (1995c) found that the fire frequency 
increased after 1780 in the vicinity of Lake Ope-
ongo, Algonquin Park; only one fire was identified 
between 1636 and 1779, while between 1780 and 
1940, the average fire return time was 17 years. 

A second concern regarding the utility of the pre-
settlement forest as a management goal stems from 
the considerable evidence that the activities of Ab-
original people impacted the forest ecosystems, prior 
to European settlement.  There is much controversy 
over the extent and types of impact that Aboriginal 
activities had on the forest, but recent evidence sug-
gests that it was meaningful.  It is well-known that 
Aboriginal people used fire for a variety of purposes, 
such as driving game, stimulating berry and browse 
production, and improving travel and visibility (Black 
et al. 2006), but some authors have felt that the 
impact of these activities was confined to relative-
ly local areas.  Other researchers have concluded 
that Aboriginal people had broad landscape-level 
influences on the forest.  A recent study by Black 
et al. (2006), conducted on the Allegheny Plateau 
in northwest Pennsylvania, found that there was a 
strong correlation between Aboriginal activity and 
the occurrence of walnut, oak, hickory and chestnut 
witness trees in early land surveys.  The study found 
that landform and geology were also significant in 
predicting the occurrence of these species, but the 
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degree of Aboriginal occupation was an even better 
predictor.  Although it is challenging to establish the 
cause and effect relationships, as Black et al. (2006) 
note, they concluded that Aboriginal activity had 
some role in shifting the forest composition away 
from sugar maple, beech and hemlock to oak, hick-
ory, and chestnut.  

In the context of Algonquin Park, the situation is less 
clear, as some authors have suggested that the Ab-
original population density in Algonquin Park was 
very low prior to the incursion of loggers.  Cwynar 
(1977) reported that archeological surveys indicated 
that the area of the Park was sparsely populated by 
nomadic hunting and gathering Indians, and no large 
settlements were located there.  Rothfels (2002) cited 
a number of references which re-inforced the notion 
that the Algonquin area had low Aboriginal popula-
tion levels.  Guyette and Day (1995c) surmised that the 
disease epidemics initiated by the explorers depleted 
the Algonquin area of much of its Aboriginal popu-
lation from the early 17th century until about 1780, 
when there was some re-colonization.  The Little Ice 
Age may also have pushed Aboriginal people south, 
out of Algonquin.  In this scenario, it may be that the 
early loggers encountered forests in Algonquin that 
were in fact devoid of most human influence.

On the other hand, Samuel de Champlain observed 
that the pine forests at the junction of the Madawas-
ka and the Ottawa Rivers were “almost all burned 
down by the Indians” (Rothfels 2002).  A study in 
southern Ontario concluded that Iroquois occupa-
tion and agricultural activities shifted the forest 
from northern hardwoods to pine and oak forests 
(see Black et al. 2006).  Stephens (2006), extensively 
citing Armson (2001), suggested that Aboriginal 
people began to inhabit the Ottawa Valley region 
starting from around 1000 BC, and they practiced 
itinerant agriculture.  This practice would result in 
the creation of clearings that would be prone to re-
vert to pine once the soil fertility had been reduced 
and they were abandoned.

At this point, there is no consensus on the level of 
Aboriginal impacts on Algonquin forests, however it 
is likely that there was some, and there is some prob-
ability that it was significant.  This suggests that the 

forest, prior to European settlement, may not have 
been unaltered by man and that the use of survey-
ors notes and pollen analysis to estimate what the 
early forest looked like incorporates these Aboriginal 
influences.  In addition, it has been clearly established 
that climate shifted continuously during the last mil-
lennium, and so there is no stable reference point 
for the pre-settlement forest.  These two conclusions 
mean that the notion of what constitutes the pre-set-
tlement forest, and its utility as a management goal, 
becomes more ambiguous than ever.

How Well Can Forest Management Re-
ally Emulate Natural Processes?

The question here is whether it is practical for for-
est management to sufficiently emulate natural 
processes so that it makes sense to pursue this 
strategy.  After all, if the concept is sound in princi-
ple but it turns out that management doesn’t really 
come very close to emulating natural processes, 
then it would seem to be prudent to reconsider the 
direction of management.

There are many dimensions to this question, and 
answering it depends a lot on how close is con-
sidered to be acceptable.  Another issue is to con-
sider what it is feasible to do through management 
and what is actually being done – there may be 
some scope for further modifying aspects of man-
agement so that it becomes more consistent with 
natural processes.  For example, one component 
of Ontario’s required landscape management di-
rection is to create openings through harvesting 
that have a range of sizes similar to the frequency 
distribution produced by a natural fire regime.  In 
forests outside Algonquin Park, this direction is im-
plemented through clearcutting, and there is also 
guidance given on how to make clearcuts look more 
like post-fire sites.  Some of the required measures 
include leaving unharvested islands within the har-
vest block, and retaining individual live trees and 
snags to provide some vertical elements such as 
are found in post-fire conditions.  However, unlike 
moderate and high intensity fire, clearcutting does 
not remove the litter and duff layers, does not kill 
the understory vegetation, and does not provide a 
flush of nutrients.  Post-cut renewal is often quite 
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different from post-fire renewal, both in terms of 
species composition and density.  As a result, there 
are limitations to how well clearcutting can emu-
late fire.

Furthermore, the reluctance of the AFA to create 
openings larger than ten hectares means that there 
is even less scope for the clearcut portion of the 
harvest to emulate natural disturbances.  The pine 
shelterwood harvest is also very different from the 
natural disturbance regime.  The result of a shelter-
wood prep or seed cut most resembles a moderate 
intensity fire that removes the understory, kills some 
of the canopy trees, but generally leaves the canopy 
intact.  There are fires like this, but these are only 
part of the range of fire intensities encountered, 
which is especially important since pine sites are 
relatively fire-prone.  Thus, on the east side of the 
Park, there is a great difference between the current 
disturbance regime and a “natural” one.

On the west side of the Park, the AFA’s application of 
single tree selection harvesting would create distur-
bances consistent with small gap creation processes, 
however it does not address the other parts of the 
gap size spectrum.  

Another aspect of emulation is the temporal vari-
ability within disturbance regimes.  Sometimes major 
fires occur within a few decades of each other, and 
other times there may be a gap of two or more cen-
turies.  A system that provides temporal variation in 
disturbance frequencies will produce a different out-
come over time than a system that experiences dis-
turbance only at regular intervals.  It is questionable 
whether the variability inherent in a natural system 
is compatible with a management approach geared 
towards meeting a continuous industrial need.

The common thread among current management 
practices in Algonquin Park is that they emulate in 
some respects a narrow part of the disturbance spec-
trum, but there are some features of fire that cannot 
be emulated by cutting alone, and there is a much 
greater variability in the range of natural disturbanc-
es than is provided by management actions.  Drever 
et al. (2006) suggested that ecosystems are prone to 
catastrophic change when management minimizes 

the variation of key variables such as disturbance 
regimes or when subjected to long-term anthropo-
genic pressures that simplify the forest landscape.  I  
suggest that both of these tendencies have affected 
Algonquin Park for a considerable period of time, so 
that while the forest may look natural, it is consider-
ably less diverse than it would be in the absence of 
human impact.

Thus far, this discussion has focused on the recreation 
/utilization zone.  It is also worthwhile considering 
whether the protected areas in the Park will come to 
resemble natural forest, and especially old growth, 
which is a key assumption in the 2005 FMP.  

I suggest that protected areas will likely approach an 
old growth condition, although logging prior to the 
institution of protection had some simplifying impacts, 
such as the removal of the large white pine.  Nonethe-
less, protection should gradually restore a good part of 
the diversity that is lost in managed landscapes.  What 
prevents these areas from returning to truly “natural” 
conditions is the lack of disturbance.  Therefore, some 
management might be appropriate in some of the pro-
tected areas – for example, creating clearings down to 
the water’s edge would promote the growth of poplar, 
which is an important food species for beaver, whose 
populations have declined in the Park as the level of 
disturbance has decreased.

The overall conclusion is that there is not enough 
evidence to suggest that efforts to emulate natural 
processes should be abandoned, but at the same 
time there is considerable scope for better emulat-
ing natural processes through management. 

Future Climate Change

The third conceptual difficulty with using the pre-
settlement forest as a basis for setting management 
direction is that climate change is at significant levels 
and has accelerated.  Figure 6.17 shows clearly the 
very rapid recent increase in average temperature, 
and it also shows that current temperature is consid-
erably warmer than it has been at any time during 
the past two millennia.  Greenland was colonized by 
the Vikings during the Medieval Climate Optimum, 
and today’s climate is warmer still.  
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Colombo et al. (1998) reported that Ontario’s mean 
temperature had increased by between 0.5OC and 
0.7OC since 1895, which is consistent with the 
change shown in Figure 6.17.  Global tempera-
tures are projected to increase by between 1.5 and 
3.5OC by 2100, however there will be considerable 
regional variation.  Within Ontario, climate mod-
els forecast that the average summer temperature 
in the Algonquin region will rise by roughly 4.5OC 
if the atmospheric carbon dioxide concentrations 
double.  The annual amount of precipitation is not 
expected to vary much, however many forecasters 
anticipate greater extremes in weather, and this is 
important because extreme events often have sig-
nificant ecological impacts.

The intersection of climate change and increased 
global travel and trade has meant that exotic pests 
and diseases are more likely to spread to where they 
can become severe problems.  The Dutch elm disease 
and larch sawfly are two examples of exotic pests 
that had major impacts on North American forests.  
There are other more recent introductions that are 
moving closer to Algonquin and may eventually cre-
ate significant changes in the Park.  These include 
the emerald ash borer and Asian long-horned bee-
tle, both of which have reached the Toronto region, 
and beech bark disease, which attacks the American 
beech and has moved perhaps 50 – 100 km north 
of Lake Ontario. A third exotic pest is the hemlock 
wooly adelgid, which was discovered in the Pacific 
Northwest in 1924 and turned up in Virginia in the 
early 1950s.  Lacking natural predators, it has spread 
gradually through the Smoky Mountains as far north 
as southern New Hampshire and the southern coast 
of Maine, devastating hemlock stands.  Of these 
pests, the Asian long-horned beetle is potentially 
the most damaging, since it attacks a wide range of 
hardwood species and especially prefers maple.

It may be that cold winter weather or some other 
factor will prevent them from reaching the Park – 
this is where climate change plays an important role 
– but for now nobody knows.

Since the climate has been warming for between 
100 and 150 years, a major response in vegetation 
ranges is already well under way, but it is so gradual 

it is difficult to observe.  However, it means that the 
idea of trying to shift the forest back to a pre-settle-
ment condition is inappropriate, without consider-
ing how current events will affect forest conditions.

Future Directions in Management

The management of Algonquin Park’s forests has 
improved greatly since the formation of the AFA 
and the conversion of the Park area to a single for-
est management unit, because these changes en-
abled an integrated plan to be prepared and imple-
mented for the entire Park.  Also during this period, 
the MNR, like all natural resource agencies, moved 
towards a management approach that tries to emu-
late natural processes and is increasingly environ-
mentally compatible.  As a measure of the change in 
forest management, it is worthwhile reviewing the 
goal of forest management expressed in the 1980 
Timber Management Plan – “To produce a continu-
ous supply of forest products to the forest industry 
of the region in harmony with other uses and in a 
way that preserves other values.”  In contrast, the 
2005 Forest Management Plan contains seven forest 
diversity objectives, six social and economic objec-
tives, six objectives related to the provision of forest 
cover, and five silvicultural objectives.  The change in 
title from Timber Management Plan to Forest Man-
agement Plan also speaks volumes.

Interestingly, throughout this period, the tree spe-
cific composition of the recreation /utilization zone 
of the forest has been very stable, as Figure 6.18 
shows. White pine and hemlock have increased pro-
portionately the most, while poplar and yellow birch 
have experienced the sharpest declines.

Yet, despite the positive trends in forest manage-
ment, there are many opportunities to improve man-
agement of the Park.  I suggest that forest manage-
ment efforts in Algonquin Park should be directed 
towards three major ends:

Continuing to undo the negative impacts asso-•	
ciated with past logging, fire suppression, and 
other human activities that have reduced the 
biological diversity of the Park’s forests;
Modifying current management practices so •	
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that they create greater variability and diversity, 
improving the resilience of the forest; and
Managing the forest so that it can adapt as read-•	
ily as possible to climate change, which includes 
increasing its resiliency and proactively anticipat-
ing some of the impacts of climate change.

I feel that current management should be adjusted 
so that it more strongly promotes the retention/ 
restoration of white pine in the tolerant hardwood 
forest, and more generally, greater abundance of 
red pine, red spruce, hemlock, yellow birch, black 
cherry, basswood, and cedar.  I also feel that greater 
consideration should be given to providing sustain-
able old growth stands within the R/U Zone.

Re-establishing red spruce and solving the dilemmas 
of the lack of yellow birch and hemlock re-growth 
are high priorities for the AFA, and those efforts 
should continue.  Shields et al. (2007) and Crow et 
al. (2002) suggest management options that may 
mitigate some of the outcomes of selection man-
agement that may not be appropriate everywhere 
and should be varied within the Park itself.  In the 
meantime, the harvesting of hemlock has been 
greatly reduced, which is appropriate. 

I also feel that consideration should be given to cre-
ating a limited number of large openings through 
clearcutting, primarily on the east side of the Park.  
The reluctance of MNR and the AFA to cut large 
blocks is very understandable in a society where 
the majority of people are unaware that the Park is 
logged and many would be opposed if they knew.  
However lack of major disturbance lessens the over-
all biological diversity of the Park.  The importance of 
wind events in creating openings is not well quanti-
fied in Algonquin, and perhaps blowdown events 
will occur frequently enough to limit the declines in 
intolerant tree species.  This question would be wor-
thy of further investigation. In the meantime, in the 
absence of prescribed burning, clearcutting is the 
best approach for creating large openings. 

Greater variation in management activities would be 
more consistent with the wide range of disturbances 
that used to affect the Park and which have been 
limited through management.  This does not only 
apply to disturbances, but also to harvest regimes 
– it would seem to be compatible with many values 
if some of the Park’s forest was managed on longer 
time frames.  For example, instead of harvesting all 
white pine by the age of 150, allowing some to grow 
to ages of 200 years or more would create a more 
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diverse and therefore more resilient forest, to say 
nothing of being more appealing to Park users and 
some birds and mammals.  By the same token, the 
AFA should also consider clear-cutting small patches 
in some white pine stands – these would represent a 
type of disturbance that rarely happens in the Park, 
except perhaps through windstorms.

Anticipating climate change should also be an im-
portant facet of management.  While managers are 
just beginning to consider how to react to impend-
ing climate changes, there are a number of direc-
tions that seem to have merit.  The restoration and 
enhanced variability discussed above will increase 
the Park’s diversity and resilience, and help it to bet-
ter adapt to climate change.  Adopting practices 
that conserve genetic diversity is also important, and 
while the main harvest approaches do this for the 
target species, there should be greater concern for 
non-target species.  

Species at the edges of their ranges in the Park de-
serve specific attention.  Some, such as jack pine, are 
at the south end of their range and so can be expect-
ed to recede.  However, the genetic material of this 
southern jack pine should be retained in the broader 
gene pool, since it has characteristics that will be im-
portant for jack pine in a warmer climate.  Planting 
trees originating from these southern pines at more 
northerly latitudes might be beneficial in aiding the 
northward retreat of jack pine.  Algonquin also has 
tree species at the western edge of their range (red 
spruce) and the northern edge (cherry, basswood, 
ironwood, yellow birch, and white ash), and consid-
eration of the conservation of their genetic material 
would be a forward-looking initiative.

The management of Algonquin also needs to reflect 
the changing ecological role of the Park within the 
region.  As development activity intensifies around 
the Park, it is gradually becoming an ecological is-
land.  Therefore, one of the most significant chang-
es in management that I feel should be made is that 
the recreation /utilization zone in Algonquin should 
be managed differently than other Crown industrial 
forest lands. 

Forest management in the Park should be driven less 

by timber production than it is at present, while im-
proving the ecological health of the Park, through 
restoration, increased diversity, and accelerated ef-
forts to adapt to climate change should be more 
strongly emphasized.  This does not necessarily 
mean logging on a smaller landbase, but logging 
less intensively.

One of the keys to implementing these suggested 
directions is greater willingness to be more respon-
sive to the management issues identified above and 
more receptive to trying new approaches (as was 
part of the original mandate of the Park).  This is 
necessary if the management of the Park is to adapt 
to evolving pressures and opportunities.  The AFA is 
concerned with keeping a low profile and it is very 
very good at undertaking forestry operations in an 
intensively used park so that they are unnoticed 
by the majority of Park users.  This is an important 
skill.  There is a very active contingent of society that 
would like to see logging eliminated from the Park 
and it is very understandable that the AFA seeks to 
avoid attention.  However, the fact that many Park 
users are unaware of logging in the Park suggests 
that forestry and intensive recreational use are more 
compatible than many people think.  

The AFA’s approach, while understandable, has bred 
a very high level of caution. In contrast, the manage-
ment teams of neighbouring forest management ar-
eas are very proactive.  As an example, two neigh-
bouring forests were among the first in Canada to 
be certified as being sustainably managed under a 
third-party certification system (Forest Stewardship 
Council in both cases).  These forests were required 
to meet conditions which went beyond the basic 
MNR requirements in many respects.  These certi-
fications took place in 2002 – the Algonquin Park 
forest was just certified this year (2008), using the 
Canadian Standards Association process.

I feel that with the intensification of use in the Park 
and of development surrounding the Park, the case 
for eliminating logging has grown stronger.  An ap-
proach that avoids any action that might create con-
troversy creates, in my estimation, a heightened risk 
that logging will eventually be reduced and elimi-
nated from the Park.  Society expects that the Park 
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will be managed to the highest standard and if it is 
not, people will be all too willing to remove timber 
harvesting altogether.

Algonquin Park is unique in North America in that 
logging continues within a park, and I feel that, 
with the ever-expanding human footprint, there is 
greater value than ever in finding a compatible mar-
riage of logging, recreation, and conservation.  Al-
gonquin Park should be a pre-eminent example of 
this vision and be a source of innovation that can 
be applied to other forests outside of parks.  In this 
way, the Park can serve as a showcase of forward-
looking management that inspires other forest and 
park managers.
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Chapter 7. 

Analyzing Human Impacts on 
Wildlife in Algonquin Park
Norman Quinn*

Eleven thousand years ago Algonquin Park lay under 
a colossal mass of ice. The great Wisconsin ice sheet 
had advanced some 100,000 years earlier as far south 
as Missouri and the earth was just exiting the Pleisto-
cene, a period when North America was populated by 
astonishingly large mammals. There was, for example, 
the Giant Beaver (Castoriides ohioensis), which tipped 
the scales at 180 kg (400 pounds). Fossils of this large 
beaver have been found in Toronto and it very likely 
existed in Algonquin Park. As the ice retreated the 
Park must have been briefly occupied by some of 
these creatures. We’ll never know for certain because 
the acid soils of the Canadian Shield rapidly destroy 
bone and consequently there is no “fossil” record 
left (Reid 1988). Nevertheless, enormous Mastodons 
(Mammut americanum) and Sabre–Toothed (Scimitar) 
Cats (Homotherium serum) very likely roamed the Al-
gonquin landscape before the mysterious demise of 
the megafauna about 10,000 years ago. Remains of 
these animals have been found throughout much of 
North America around the Shield and Algonquin itself 
(Canadian Museum of Nature – see http://nature.ca).

For perhaps a thousand years the Park looked a lot 
like present day Nunavut but core samples of pollen 
taken from deep lake bottoms show that the modern 
forests of Algonquin began to establish some 7000 
years ago (McAndrews 1981). Thus, it is reasonable 

to assume that the wildlife community we see today 
in the Park began to establish at the same time.

The modern array of wildlife in Algonquin Park is 
extraordinary in its diversity. This diversity is due 
(apart from the Park being a protected area) to two 
geographic axes; one North - South, the other East 
– West. Algonquin is, bear in mind, essentially a for-
est; the Park is covered by a largely unbroken forest 
canopy and is large enough to contain both hard-
wood forests typical of southern Ontario and ele-
ments of the coniferous forests of the North. Algon-
quin thus supports more typically southern animals 
like the Blanding’s Turtle (Emydoidea blandingii) and 
strictly northern boreal denizens like the Spruce 

Figure 7.1. Blanding’s Turtle

* Norm Quinn M.Sc. is a wildlife biologist and worked in Algonquin Park for over 20 years as an employee of the Ontario 
Ministry of Natural Resources. He is author of “Algonquin Wildlife - Lessons in Survival” published by Natural Heritage Books 
(The Dundurn Group). In this chapter he examines the impact of people on the wildlife in Algonquin Park.

David LaBre Allen
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Grouse (Falcipennis canadensis). From west to east 
the Park’s forest changes from largely hardwood to 
pine due to changes in topography and soils. This di-
versity in forest habitats gives rise in turn to diversity 
of wildlife. Algonquin, in fact, supports 45 species 
of mammals, 134 species of breeding birds, 13 spe-
cies of reptiles and 17 species of amphibians. 

This marvelous array of wildlife, and how human ac-
tivity has impacted it, is the subject of this Chapter. 
In 20 years as a biologist in Algonquin Park I worked 
with everything from turtles to moose and had the 
privilege of rubbing shoulders with excellent wildlife 
researchers. Working in such a magnificent environ-
ment day to day I sometimes lost sight of how lucky I 
was but was reminded from time to time by the look 
of wonder on the faces of city-bound Park visitors 
upon seeing their first moose or hearing their first 
loon. My subject, I daresay, may be the most emo-
tive of this book. I hope at least some of my respect 
and wonder for wildlife will seep through what is, 
by necessity, a rather technical and detached view 
of the subject.

Species at Risk in the Park

Given the size and reputation of the Park it is perhaps 
surprising that Algonquin supports so few rare spe-
cies of wildlife. Ten species: 3 turtles, 3 snakes, 2 birds 
and 2 mammals, are listed by the Federal or Provin-
cial Government as Species at Risk (Special Concern, 
Threatened, or Endangered) as of August 2007 (Royal 
Ontario Museum, www.rom.on.ca/ontario/risk.php 
and associated links). (I do not include the Great Gray 

Owl (Strix nebulosa) because it nested only once in 
the Park several years ago and has not, to my knowl-
edge, appeared since). However, one snake and one 
turtle are almost certainly now absent from the Park 
and the Bald Eagle (Haliaeetus leucocephalus) a re-
cent breeder with four nests located in 2007, is being 
downgraded from Endangered to Threatened. The 
Wood Turtle (Glyptemys insculpta) is probably the 
only vertebrate in the Park that is truly endangered . 
The reason there are relatively few rare species is that, 
as a rule of thumb, species become rare because of 
habitat loss whereas the types of forests Algonquin 
supports are actually quite common and widely dis-
tributed across eastern North America. The Eastern 
Wolf (Canis lycaon), subject of much discussion to 
come, is designated as Special Concern. 

Logging in the Park

Because Algonquin Park is essentially a forest the 
great majority of wildlife in the Park find their 
“niche” in forest habitat. The relationships of this 
diverse wildlife community and the ever-changing 
forest are enormously complex but it seems almost 
axiomatic that any human activity that impacts the 
forest will have an effect on the Park’s wildlife. It is 
my view that the most important impact on wildlife 
has been and remains forest management or, more 
bluntly, logging. Consequently, a large part of what 
follows is a review of the historic and current effects 
of forestry on wildlife.

Most people, I find, are surprised to learn that log-
ging occurs in Algonquin Park at all, leave alone 

Figure 7.2. Spruce Grouse Figure 7.3. Wood Turtle - “Provincially endangered, this species is 
probably the Park’s rarest vertebrate.”

Levi Frid Mike Jones
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across some three–quarters of the Park’s area. The 
history and current practice of forest management is 
described in Chapter 6, I will therefore only briefly 
review that history and focus mainly on how logging 
altered the natural (presettlement) forests, how cur-
rent forestry practices may be further altering the 
natural state, and consequent impacts on wildlife. 
The discussion will centre on the Wolf-Deer-Moose-
Beaver predator-prey system, the subject of so much 
research and recent controversy. For the scientific ba-
sis of much of what follows the reader is referred to: 
Wilton (1987), Frelich and Lorimer (1991), Strickland 
(1996), Mason and Quinn (2000), Quinn (2004), 
Quinn (2005), Thompson et al. (2006) and Arbor Vi-
tae Environmental Services (2007).

Briefly then: Loggers first entered Algonquin in the 
1830s seeking massive Red and White Pine (Pinus 
resinosa and P. strobus) for “square timber” and log-
ging progressed rapidly up the Park’s main water-
ways. The square timber activity peaked about 1860 
(the last being cut in 1912) but White Pine remained 
the focus as sawmills appeared. By the 1930’s atten-
tion turned to hardwoods in part because the pine 
had been depleted but also because of the develop-
ment of new markets (including Yellow Birch [Betula 
alleghaniensis] veneers for construction of the Mos-
quito fighter-bombers of World War II). The exact 
nature of this early logging is unknown but it was 
unregulated - loggers were simply picking out the 
best trees - and there is pictorial evidence to sug-
gest that it was extensive in places. During most of 
this early period forest fires, which often started in 
logging debris, were also uncontrolled, particularly 
in the fire-prone east side pine forests. In 1921, for 
example, over 340 km2 burned in the Park and its 
immediate surroundings. Fire did not come under 
control until the late 1920’s. As a result of this un-
controlled logging and fire, the landscape in parts 
of the Park was relatively “open” and much of the 
forest was in early succession.

White-Tailed Deer, (Odocoileus virginianus) Beaver 
(Castor canadensis) and to a lesser extent, Moose 
(Alces alces) are the prey of wolves in Algonquin 
Park. It is interesting in this regard that deer almost 
certainly did not exist in the Park prior to European 
settlement; it is widely accepted that deer did not 

exist in Ontario north of a line corresponding ap-
proximately to Hwy 7 today (Mathison 1972, Smith 
and Borczon 1977). Moose were very likely on the 
early Algonquin scene; they are known to have ex-
isted in Maine in the early 1600s and in Quebec, 
at the same latitude as Algonquin, in the 1500’s 
(Reeves and McCabe 1998), and Peterson (1955) 
suggests that Algonquin Park was within the range 
of moose in 1875.

The Park’s wolves are, at any rate, primarily dependent 
on White-tailed Deer as prey (particularly in winter) 
and Beaver, apart from being important to wolves, are 
a “keystone” species whose activities shape much of 
the aquatic environment. Moose, Deer, and Beaver 
thrive in disturbed, early successional forests and there 
is solid (if largely anecdotal) evidence that Deer and 
Beaver, at least, were abundant through most of the 
early logging period. Deer first moved into the Park in 
the 1860s in response to the early logging (see R. Bice 
in Wilton 1987) and were well established by the turn 
of the century. G. W, Bartlett, Park Superintendent, re-
ported in 1907, for example, that “deer are here sim-
ply in thousands”.1 Thus, the prey base of wolves (and 
presumably wolves themselves) had their “salad days” 
in the several decades after Algonquin Park was estab-
lished. Indeed, the Park’s wildlife community in general 
would have been quite different from today. Species 
that seek forest openings like the iconic Whip-poor-will 
(Caprimulgus vociferous), almost absent from the Park 

1 Moose seem to have increased only during periods when deer 
were low – the result, perhaps, of oscillation in transmission of a 
parasitic brainworm (Parelaphostrongylus tenuis) carried by deer 
but fatal to moose that was discovered in the Park (Anderson 
1964).

Figure 7.4.  Whip-poor-will
Michael Drummond
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today, would have been common. 

The picture began to change fundamentally in 
the late 1930’s with the advent of forest science 
and more responsible logging techniques. This 
began as “diameter limit” cutting in which only 
trees above a certain minimum size were taken. 
Diameter limit cutting evolved into more sophis-
ticated partial cutting systems and eventually, 
in hardwoods, into today’s single-tree selection 
system in which selected trees are removed from 
a stand every 20 – 25 years. The canopy of the 
stand closes within a few years and consequently 
little light reaches the ground. “Clearcutting” was 
more or less phased out and is a minor part of to-
day’s logging operations. (A point of clarification; 
true clearcutting, that is, the extensive, near total 
removal of trees seen in northern boreal forests 
was never very common in Algonquin, although 
large cuts with variously heavy canopy removal 
did occur). In the east-side pines, a similar evolu-
tion occurred with high impact logging gradually 
being replaced by the uniform shelterwood sys-
tem in which at least a fifty percent canopy cover 
is retained. Recall that, beginning also in about 
the mid 1930’s, forest fire came under control. By 
the 1950’s fewer than 150 hectares burned an-
nually, and fire is essentially eliminated from the 
Park today. To further affect the recovery of the 
Park’s forests large areas began to be removed 
from logging. The Master Plan of 1974 set aside 
hundreds of square kilometres as Wilderness, Na-
ture Reserve, Historic, and Development zones in 
which logging was prohibited and another exten-
sive Wilderness zone centered on Lake Lavielle 

was established in the mid-1990s.

These changes - the adoption of low impact log-
ging techniques, the elimination of fire, and the 
withdrawal of extensive areas from logging - 
wrought a fundamental change to the Park’s for-
est wildlife habitats. From about 1940 to today, 
the Park’s forest matured, so that over the great 
majority of the Park’s landscape today the forest 
is essentially intact. The young, shrubby forests, 
so friendly to Deer and Beaver, are gone. Conse-
quently, beginning in about the mid-1960’s these 
prominent Park mammals began to decline. Deer, 
which surveys suggest numbered around 36,000 
in winter in the late 1950’s, began to decline in the 
60’s coincident with withdrawal of Conservation 
Officer wolf “control” in the Park and the subse-
quent removal of the bounty system. The decline 
was accelerated by consecutive severe winters in 
1970-1972 when deer died by the thousands in 
central Ontario. 

Another contributing factor to the decline of 
deer was the heavy logging of Hemlock (Tsuga 
canadensis) (for shoring timber to build the To-
ronto subway, and the James Bay power devel-
opment) in several major deer “yards” (wintering 
areas) in the 1960’s. Hemlock provides the best 
winter cover for deer and this heavy logging no 
doubt contributed to the declines that followed. 
By the 1980’s deer were essentially eliminated 
from nearly all of their former winter ranges in the 
Park. Today, although fairly numerous in summer, 
deer continue to be very scarce in winter (when 
wolves need them most). (The reader is referred 

Figure 7.5.  Change through time for the number of beaver colonies per square kilometer in Algonquin Park.

Number of beaver colonies per square km
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in particular to Wilton 1987 and Quinn 2005 for 
more detail on this section).

Beaver depend on disturbance near shore lands to 
regenerate sun-loving aspens and birches and aerial 
surveys suggest that the decline of beaver began 
also in the mid 1960’s. Today, beaver are at less than 
one-third their numbers from the 1960’s (Figure 7.5) 
and are becoming an uncommon animal in parts of 
the Park’s west side hardwoods. 

Moose are large and dark and contrast nicely against 
the snow making aerial counts possible in winter.  
The moose population increased steadily from a low 
of 2 or 3 hundred animals in the early 1950’s to over 
4000 in the early 1990’s.  More recent surveys sug-
gest that the population may be declining (Figure 
7.6).  Reasons for the apparent decline are unknown 
but it may relate to the survival of calves since recent 
data show a low occurrence of calves (recruitment) 
in winter surveys.  Fluctuations of moose populations 
can be very difficult to explain because so many fac-
tors (hunting, habitat, parasites, etc) may be at play.  
Ongoing research may elucidate the cause(s) of the 
apparent decline if indeed it is continuing.

The decline of Deer and Beaver and subsequent 
recovery of Moose brought with it a sharp decline 
in the wolf population. Algonquin’s wolves are 
small and are adapted to preying on Deer and to 
a lesser extent Beaver. Algonquin wolves frequently 
kill moose but the larger ungulates present a chal-
lenge and the Park’s wolves seem to be primarily-

scavengers of Moose2 (Forbes and Theberge 1996). 
Wolves are very difficult to census but researchers 
estimated the Park’s population to have been ap-
proximately 400 in the early 1960’s when deer were 
abundant. Recent surveys put the wolf population 
at half that, about 200 in mid-winter (Patterson et 
al. 2004), and the decline is widely attributed to the 
decline of deer (and the initial decline of deer may 
have been hastened by wolf predation after removal 
of the wolf bounty). 

Algonquin’s wolf-prey system is probably its most 
prominent natural feature, and we have seen how 
historic changes in forest management have shaped 
the dynamics of predator and prey. The impact has 
been profound; the forest was transformed from its 
natural state to a highly disturbed state and back 
to something more closely resembling the former. 
Through this we see the arrival of deer, the estab-
lishment of a wolf-deer-beaver system, decline of 
deer and beaver, and the recovery of moose. The 
very nature of the Park’s wolves has in fact probably 
changed (but more on that shortly).

Although wolves and their prey (along with Bears 
[Ursus americanus]) are the prominent large wild-
life species in the Park and the species that most 
people think of in relation to Algonquin, the Park’s 
“other” wildlife are also important. Clearly, the 
changes wrought to Algonquin’s forests had a major 

2  For some interesting perspective on the subject of scavenging 
and how it is underestimated as a factor in studies of predator-
prey dynamics see Wilton et al. (1984), Wilton (1986), Forbes and 
Theberge (1992), and Frenzel (1974) – all (except Frenzel) studies 
in the Park. See also Wilton (1989).

Figure 7.6.  Moose population estimates for Algonquin Park. Collected by MNR staff.
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impact on the wildlife community at large – effects 
far too complex to fully address here. Species that 
prefer early successional “open” habitats such as 
the White-Throated-Sparrow (Zonotrichia albicollis) 
and the previously mentioned Whip-poor-will would 
have been much more common in early to mid cen-
tury. Inhabitants of the deep interior of mature for-
est, such as the Barred Owl (Strix varia) would have 
declined but have undoubtedly recovered in recent 
decades. Indeed much of the Park’s wildlife commu-
nity would have gone through a major transition. 
The question is which Algonquin Park - the ravaged 
and burned but sunlit, open, and wildlife-rich land-
scape of the past, or today’s dense, shadowy, and 
majestic scene of continuous forest - is “better”. 
The answer, in my view, is found in philosophical 
developments of modern forest ecosystem manage-
ment and is one I would now like to turn to.

Impact of Modern Forestry on Wildlife

Having reviewed the past, I can now examine the 
impact of present day forest management practices 
on wildlife. The issue is highly complex but can be 
framed in a single overriding context; that is, the 
extent to which forest management imitates natu-
ral processes of change. In 1994 Ontario passed 
the Crown Forest Sustainability Act which directs 
that managers will “within the limits of silvicultural 
requirements emulate natural disturbance”. The 
law resulted from thinking, developed over many 
years, that managing to replicate natural change is, 
both ethically and operationally, the correct thing 
to do. The concept is not a new one; as long ago 
as the 1930’s some foresters were promoting the 

natural forest as a model (Lutz 1930). Placing the 
concept in law, however, is intended to ensure its 
active implementation. The concept also provides a 
reference to judge the impact of forestry practices 
on wildlife. An action is thus correct if it tends to 
move forest wildlife habitat closer to the natural (or 
presettlement) condition.

A full review of this question is beyond the scope of 
this Chapter and the subject is addressed elsewhere 
in this book so I will, again, be as brief as possible. 
The problem, really, boils down to one question: 
what did the presettlement forest really look like?

Algonquin Park, as discussed, consists of two for-
ests, “tolerant”3 hardwoods, principally Maple (Acer 
saccharum and A. rubrum), Beech (Fagus grandifo-
lia), Yellow Birch, and Hemlock on the west side and 
pine and poplar on the east. The natural dynamics of 
these two forests are very different and I will discuss 
the west side hardwoods first. The hardwood zone 
comprises approximately 60% of the Park’s area but 
there are considerable parts of the pine zone that 
contain tolerant hardwood also so that the total 
hardwood area of the Park is closer to 70%. These 
forests are “mesic”, that is, moist, and do not read-
ily burn (Quinby 1987). Destructive, canopy-killing 
fires are very rare in tolerant hardwoods (Chandler 
et al. 1983) and in fact, catastrophic stand destruc-
tion may occur only every few thousand years on a 
site (see review in Quinn (2004) and especially Frelich 
and Lorimer (1991). Consequently this forest in its 

3 “Tolerant” trees are those that can grow in the shade of other 
trees.  i.e., they are tolerant of shade.
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natural state is mature, much of it being in majestic 
stands of cathedral-tall trees. The canopy is largely 
unbroken and it is said that, prior to settlement, a 
squirrel could have travelled from Detroit to New 
York City without ever touching the ground! This is, 
as we shall see, not quite true, but the presettlement 
landscape of east-central North America was essen-
tially a vast mantle of mature hardwood forest.  

So what does drive change in these hardwoods? 
There are two agents operating. The first, and pre-
dominant, is “gap phase” replacement - the death, 
from ageing, of individual trees. This occurs con-
tinuously and researchers estimate that something 
like 8% of the presettlement forest canopy was in 
small openings resulting from fallen trees at any 
given time. Tree fall gaps, however, are small, al-
low little light penetration, and have relatively little 
impact ecologically. The second agent of change is 
much more dramatic - violent storms of two types: 
1) severe thunderstorms or “downbursts” that 
blow down trees thus creating openings that are 
typically 20 -30 hectares in size, and 2) tornados, 
which are rare, but can create openings of several 
thousand hectares. These events are surprisingly 
common. In my 20 years in the Park I recall several 
such severe destructive storms. 

The effect of these events, tree fall gaps and storms 
of varying intensity, created a forest that, while 
largely intact, was populated by frequent open-
ings in a negative exponential frequency distribu-
tion: that is, very many small gaps with larger gaps 
decreasing in number with size. It is probable that 
about 2% of the natural forest was in large open-
ings (see review in Quinn 2004). Researchers in the 
northeastern U. S. have created a model that sug-
gests about half of the presettlement hardwood 
forest was in old growth, 13 percent in early suc-
cession (< 24 years old), and the rest in transition-
al stages but mostly mature (Frelich and Lorimer 
1991). The fictional squirrel, it seems, could have 
made the trip aloft but with frequent detours!

How, then, do the present-day Algonquin hard-
wood forests compare to this pristine picture? In 
a nutshell (no pun intended) quite well. We have 
seen that Algonquin’s hardwoods have been ex-

posed to 70 years of low-intensity logging and pre-
dominantly selection cuts for some time. This, the 
fact that much of the area was only lightly treated 
in the first place, and the capture of several hun-
dred square kilometres in wilderness zones have 
allowed the forest to mature. In fact 77% of the 
Park’s hardwood zone consists of Maple-Beech-
Hemlock forest that is, structurally at least, ma-
ture, and much is approaching what is, other than 
to the purist, old growth. The composition of the 
canopy, dominated by Sugar Maple, Beech, Yellow 
Birch and Eastern Hemlock, is similar to the natural 
state. Thus, if one can broadly summarize a com-
plex question, wildlife in the Park’s hardwood zone 
find a forest environment that is generally correct 
for their needs, one that meets the test (for the 
most part) of “emulating natural disturbance.”

There are, however, problems, beginning with some 
aspects of the gap structure of the forest. The single 
tree selection system emulates gap-phase change, 
the death of individual trees, which, as we have 
seen, is the dominant agent of change. Selection 
cutting does not, however, produce the larger gaps 
that result from storm events. One might assume 
this is unnecessary since storms are happening any-
way. However, the natural, presettlement forest was 
aged or “senescent” being comprised largely of very 
old trees. Older forests are not wind firm; they blow 
down easily. Today’s managed forest is kept in a sort 
of arrested state of development, it is mature but not 
old, as decrepit trees are removed over time, and the 
forest is more wind firm. Storm events that, in the 
natural forest, would blow stands down have rela-
tively little effect and mid-sized to large openings are 
now uncommon. [A recent assessment showed that 
large openings with very heavy tree loss are almost 
absent Quinn (2004)]. Thus the species that frequent 
such openings such as the Whip-poor-will (and deer) 
are not favoured. Having said that, logging in the 
hardwoods varies in intensity and some operations 
(particularly “shelterwood” cuts – another commonly 
used technique) open the canopy considerably. These 
cuts create a stand structure that is more similar to 
less intense downburst storms which do not knock 
down all trees, and create very “messy” openings. 
Storm events, in fact, do not normally take down all 
or even most trees in a stand. This question of how 
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well selection and shelterwood cutting emulates 
the structure of storm events is not well known and 
should be given priority for research in the Park. 

A second issue also relates to age of the forest. 
Many species of wildlife rely on standing and 
downed woody debris as a source of food and cov-
er. Natural hardwood forest has, by its very nature, 
many very old and very large trees. Very large trees 
create very large “snags” and decaying logs when 
they die. In the managed forest most trees are har-
vested before getting to be super-sized. Thus, al-
though a selection-managed forest will have plenty 
of small-sized debris (trees are felled regularly and 
the “tops” left behind) it may be lacking the very 
large snags and logs that are important to certain 
species, especially some mammals. This problem 
has been documented in similar forests in the U. S. 
Recent work in Algonquin in fact suggests that al-
though there is more woody debris in logged vs. un-
logged (Wilderness Zone) stands there is less large 
woody debris in the former.

Although I have downplayed the role of forest 
fire in these forests, fire was by no means incon-
sequential. Ground or duff fires burned regularly 
during dry spells and this prepared a seed bed for 
important species like Hemlock and Yellow Birch. 
Hemlock stands, vital to deer, have been shown to 
be entirely of fire origin in the U.S. Also, we know 
that drier hill tops and ridges in the milieu of the 
west-side hardwoods burned regularly (Guyette 
and Day 1995). These sites were dominated by 
pine but, in the south and south-east of the Park, 
also support Red Oak (Quercus rubra) a vital mast 
producing species the regeneration of which is aid-
ed by fire. In addition, shorelines throughout the 
Park are dominated by conifers that would have 
burned readily with lightning strikes, greatly ben-
efiting Beaver and other species like the Mourning 
Warbler (Oporornis philadelphia). The continued 
suppression of fire is therefore a problem even in 
the Park’s fire-resistant hardwoods. 

Another issue is the loss of certain conifer species 
and the vexing difficulties faced in their reestablish-
ment. Here I am talking primarily about White Pine 
and Hemlock. The tall “super canopy” pines which 

crowned hilltops vistas throughout the Park and 
were so eagerly sought out by early loggers have 
never recovered. By counting remnant pine stumps 
(which can persist for 150 years) researchers recent-
ly determined that nearly all of the original pine in 
hardwood stands were removed (Thompson et al. 
2006). These trees have not regenerated because 
of management practices that have favoured hard-
woods. Having mature conifers scattered through-
out a hardwood forest increases wildlife diversity 
and the towering pines provide nest sites for large 
birds such as the Osprey (Pandion haliaetus).4 

A perhaps more serious problem is the loss of Hem-
lock. Hemlock, due to its growth form and flat, 
horizontal needles has excellent snow-holding prop-
erties. Thus, the depth of snow under a Hemlock 
stand is much less than the surrounding forest even 
in mid-winter. This is very important to Deer which 
migrate to traditional areas of coniferous shelter 
(yards) in winter. Hemlock is not now an important 
commercial timber species but was harvested in the 
southwest of the Park in the late 1800’s and early 
1900’s for use in the tan bark industry and then ex-
tensively in the 1960’s primarily for shoring timber 
to build the Toronto subway (Wilton 1987). 

Wilton (1987) documented the serious loss of 
Hemlock from yards which were supporting tens of 
thousands of deer at the time. Hemlock can be dif-
ficult to regenerate because, having small seed, it 
requires exposed mineral soil to root. While a suit-
able seedbed may be created during logging op-
erations often it has to be created by scarification 
or burning, both expensive procedures. The Algon-
quin Forestry Authority has procedures in place to 
protect standing Hemlock of value to wildlife and 
a strategy to regenerate Hemlock but success with 
the latter has been limited. To complicate matters, 
Hemlock is a preferred browse of Deer and Moose 
and very nearly all of the Hemlock seedlings that 
do get started in the Park are browsed (Vasiliauskas 
1995), precluding their growth into the upper sto-
ry. White Pine can be established by planting but 

4  Recent work has shown that large pines and hemlock are also 
used as “sanctuary trees” – refuges for young black bears   (M. 
Obbard, Ontario Ministry of Natural Resources, personal commu-
nication)
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the prevailing and, as we have seen, ecologically 
defensible selection system in use in hardwoods 
does not normally provide sufficient light for it to 
grow. There are, therefore, serious obstacles to re-
establishing Pine and Hemlock to pre-logging levels 
of abundance in the Park’s hardwood zone.

Red Spruce (Picea rubens) is another conifer that has 
suffered losses which, in Ontario at least, have been 
nearly catastrophic (Anderson and Gordon 1994). 
This enigmatic species (enigmatic because it is rather 
difficult to identify, and incompletely studied) seems 
relatively unknown even to foresters and yet may 
have value to wildlife comparable to that of hemlock 
(Anderson and Gordon 1994). It had a scattered dis-
tribution in central Ontario, including southern Al-
gonquin Park (Gordon 1957), but is now considered 
rare, having been heavily logged in places without 
its presence even recognized. 

Finally, brief mention should be made of mast pro-
ducing trees. Mast, the fruit and nuts of trees  and 
shrubs, is of great importance to wildlife in late 
summer and fall when these foods can appear in 
profusion. In Algonquin Park the common mast 
producing trees are Red Oak, Beech, Black Cherry 
(Prunus serotina), and Hophornbeam (Ostrya vir-
giniana), commonly known as Ironwood. Beaked 
Hazel is an important mast producing shrub. Oak 
is found primarily in the south and southeast of 
the Park and Black Cherry in the southwest. Beech 
and Ironwood are found throughout the hardwood 
zone. Beech, Ironwood and Oak are probably not 
of concern; Beech in particular is common, and is 
a prolific seeding tree that is “shade tolerant” and 
does well under the hardwood selection system, as 
does ironwood. Oak is confined to drier uplands 
in the southern panhandle and scattered locales 
to the east and, being commercially valuable, is 
favoured by forest management. Managers must, 
however, continue to identify and protect impor-
tant mast-producing areas such as beech and oak 
stands used by bears in fall. The situation with Black 
Cherry is not, however, as favourable. Black Cherry 
is “mid-tolerant”, requires a heavy canopy removal 
to grow, and therefore cannot regenerate under 
the prevailing selection system. I know of stands 
in the Park where Black Cherry in the overstory is 

all aged and dying and there is no reproduction. 
Black Cherry is a valuable wildlife tree, adds to the 
aesthetics and biodiversity of the Park, and would 
be a great shame to lose.

In summary, forest management in the hardwoods is: 
a) creating a horizontal structure (gap size frequen-
cy) that is somewhat unnatural, b) not producing 
the very large standing and downed debris found in 
virgin forest, c) failing to reestablish the natural oc-
currence of White Pine and Hemlock and d) by sup-
pressing fire, preventing the establishment of early 
successional habitats, particularly in dry uplands and 
along shore lands and reducing the available seed-
bed for certain species like Hemlock. Although this 
may seem a rather critical perspective, the natural 
structure and composition of Algonquin’s hardwood 
forests has, with the exceptions mentioned, been re-
established and will be maintained by the single tree 
selection and shelterwood harvest systems. Also, 
more than 700 square kilometres of hardwoods 
are in protected zones that will in time succeed to 
something very close to the natural state (fire is sup-
pressed here also). Overall, in fact, the wildlife com-
munity in Algonquin’s hardwoods is probably not 
very different than it was presettlement, but more 
on that shortly. 

Forest Roads

Before turning attention to the Park’s pine ecosys-
tem I would like to address a problem connected 
to forestry, and that is the impact of forest roads. 
The effect of roads on wilderness and quasi-wil-
derness has been a rich area of study. Researchers 
have documented several problems, specifically; 
barrier effects, habitat fragmentation, vehicle col-
lisions, and increased access for humans and in 
particular poachers (e.g. Noss et al. 1996). All of 
these problems occur in Algonquin but are tem-
pered by the fact that there are few major roads 
fully open to public travel. There are thousands 
of kilometres of forest access road in the Park but 
nearly all are secondary or tertiary gravel roads 
only a few meters wide and, for the most part, 
closed to (legal) public access. Provincial Highway 
60, the east-west Corridor of access and devel-
opment, and gravel roads to Rock Lake, and Joe 



Norman Quinn 229

Lake, roads to the east and north into Achray and 
Brent are the only roads readily drivable by family 
sedan. Thus, some of the larger problems related 
to isolation and movements of large prey and car-
nivores seen in western parks (Noss et al. 1996) 
are less serious here. Nevertheless, there are im-
pacts, including, of course, road kill. 

There are upwards of 20 Moose killed along Hwy 
60 most years and uncounted numbers of “lesser” 
species along all the Park’s roads. The most serious 
issue here is the impact on turtles which exhibit 
late maturity and poor nesting success and thus are 
vulnerable to population losses. Snapping Turtles 
(Chelydra serpentina) suffer grievously from road 
kill in central Ontario (Haxton 2000) and road kill 
is an important factor leading to the decline of the 
endangered Wood Turtle (Obbard 1985). Parks like 
Algonquin (even with roads) may, in this regard, be 
the best hope for refuge for these species. 

Considerable attention has been paid by researchers 
to the question of fragmentation of forest habitat by 
roads. This is a problem with certain “area sensitive” 
species, mainly forest birds such as the Ovenbird 
(Seiurus aurocapillus) that require large tracts of un-
disturbed forest (e.g. Ortega and Capen 1999). I am 
not aware of any comprehensive studies of the sub-
ject in Algonquin Park. It is likely that forest access 
roads are having a fragmenting effect on habitat 
for certain birds in the Park but the population-level 
impact of this is unknown and (in my judgment) is 
probably not serious. 

Perhaps the most damaging impact of the ex-
tensive network of forest roads in the Park is the 
access it provides for people to exploit fish and 
wildlife. Although outright poaching appears to 
be uncommon, it does occur and there is the po-
tential for exploitation of valuable species like the 
endangered Wood Turtle, for which there is an 
illegal trade, and Bears, which are poached for 
their gall bladders. A related issue, discussed in 
more detail later, is the Moose hunt practiced by 
the Algonquin First Nation group. The exposure 
of the Park’s Moose to hunting is limited by the 
extent of readily passable roads.

The Pine Ecosystem

In sharp contrast to the west side hardwoods the 
pine ecosystem was, in its natural state, a fire-dom-
inated ecosystem. The Pines, being volatile and on 
drier sites, burned regularly. Cwynar (1978) ana-
lyzed sediments dated from 770 to 1270 A.D. from 
Greenleaf Lake in Barron Township and concluded 
that a major fire occurred in its runoff basin (ap-
proximately 9 km2) every 80 years. He concluded 
that “fire has been a frequent natural phenomenon 
affecting the landscape during this period”. He also 
noted that the composition of the forest had been 
stable and dominated by White, Red, and Jack Pine 
(Pinus banksiana) for 1200 years. Unfortunately, 
most research on the dynamics of natural fire has 
been in boreal and western forests and may not be 
strictly applicable to Algonquin’s Pine ecosystem. 

I can thus draw little from the literature on the size, 
configuration and intensity of these fires. Heinsel-
man (1973), however, working in mixed forests of 
the Boundary Waters Canoe Area in Minnesota, 
concluded that lightning fires alone were frequent 
enough to prevent most older stands from attain-
ing climax, but that some red and white pine es-
caped this fate, often remaining intact for 150-350 
years. Of course wind throw was also active on the 
east side, and more so, since the pines, being more 
shallow rooted than hardwoods, are less wind firm. 
The presettlement east-side landscape of Algonquin 
Park must, therefore, have presented a face that was 
in sharp contrast to the west side. The forests were 
predominantly even aged and extensive areas were 
in early succession recovering from catastrophic dis-
turbance (fire, mainly) at any given time. 

The predominant harvest system in use in Algon-
quin’s pines is the White Pine Uniform Shelterwood 
(PWUS) system. This is a rather complex silvicultural 
system and for full details the reader is referred to 
Arbor Vitae Environmental Services (2007) or chap-
ter 6 of this book. In short, the PWUS involves a se-
ries of four partial cuts approximately 20 years apart 
that stimulate the seeding in of a new crop of young 
pine and then protects these new trees to grow in 
partial shade (a necessity for White Pine, which are 
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subject to insect infestation if grown in full sunlight). 
The entire cycle takes about 120-140 years and is 
then repeated on the new stand which has been al-
lowed 80 years to grow. Throughout much of the 
process the forest stand is about half “stocked”, 
that is, the mature overstory trees are spaced as far 
apart as the width of their crowns. When the next 
crop of pine reaches 20 years most of the overstory 
is removed, leaving only about 30 trees per hectare. 
At this point the stand is very open but with a well 
established and dense understory beneath (see Fig-
ure 6.10 Chapter 6).

Bearing in mind again that the overriding objective 
is to emulate natural disturbance and thus promote 
natural diversity, including that of wildlife, there are 
problems with the Uniform Shelterwood system. The 
problems occur with reference to both the start and 
end point of the natural fire-generated disturbance 
cycle (i.e. immediately post-fire and old growth). The 
issues with old growth have been addressed in Ar-
bor Vitae Environmental Services (2007). Foresters 
are counting stands under PWUS management as 
having reached old growth at 120 years of age yet 
the Ontario Ministry of Natural Resources (OMNR) 
requires white pine to reach 140 – 150 years to qual-
ify. Thus, the measurement of old growth “targets”, 
required by policy, is not accurate. Secondly and, as 
the authors point out, more importantly, although 
the PWUS does produce a few old trees the stands 
in the final stage cannot, by any means, be consid-
ered true old growth. This is the stage, described 
above, with old trees spaced widely over a continu-
ous, more or less uniform understory of 20 year old 
pine. This stand structure does not at all resemble 
old growth pine stands, which would have a full 
canopy of massive, decadent giants over an under-
story of live and dead material much more complex 
in structure and composition (Uhlig et al. 2001). Fur-
thermore, computer models predict that old growth 
pine will occur disproportionately in the protected 
zones, principally the Wilderness zone around Lake 
Lavielle and thus not be distributed uniformly across 
the east side landscape (see chapter 6 of this vol-
ume) (Arbor Vitae Environmental Services 2007). 

Another question is whether the PWUS system at 
any point creates habitat resembling that seen im-

mediately after an intense fire. Forest fires burn 
with varying degrees of intensity but at least some 
fires, or parts of fires, are devastating; completely 
destroying the overstory and burning everything on 
the ground including even the organic soil (Wuerth-
ner 1995). Through most of the PWUS cycle there 
is a partially intact (about 50%) overhead canopy 
of trees. Immediately after the “first removal” cut 
the overstory is very scattered but at that point the 
understory of pine is 20 years old. Thus at no point 
do we see the exposed and ravaged landscape so 
common after fire. These habitats can be important 
to wildlife, rapidly developing into rich, shrubby, 
“moose pastures” (Peek 1998). As well, the more 
subtle ecological effects of fire such as the reduction 
of forest pathogens are lacking (e.g. Ahlgren and 
Ahlgren 1960, Wuerthner 1995 ). 

The real effects of these pine management issues 
may not, however, be that serious. The wildlife habi-
tat matrix used by OMNR in forest planning shows 
that although a number of wildlife species use old 
growth pine as habitat very nearly all will also use 
mature stands (Holloway et al. 2004). Clark and 
Perera (1995) point out that although some spe-
cies of birds use old growth pine as preferred habi-
tat none appear to be dependent on it. A recent 
study in the Park demonstrated that the first cut of 
the White Pine Uniform Shelterwood (PWUS) did 
not significantly affect the abundance or diversity 
of songbirds (Kingsley and Nol 1999). Furthermore, 
the real application of PWUS on the ground is often 
very “messy”, not at all the text book model of the 
harvest cycle. Pine stands are often in a state that 
allows one of the removal cuts to be skipped and I 
have noticed that the uniform carpet of young pine 
is often not achieved. Stands under PWUS manage-
ment in the Park in fact often have a rich and varied 
understory (personal observation). Also, Red Pine is 
managed in the Park by a quasi-clearcut system that 
leaves only a few seed trees in the stand and cre-
ates a stand structure that coarsely emulates severe 
fire, although the area subject to that treatment is 
relatively small.

This review has examined both the history of for-
estry and wildlife in Algonquin and the impact of 
current forestry practices. Again, the past is of inter-
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est but it is clearly the present that is more important 
and several current problems have been identified. 
It is important, however, to keep a balanced per-
spective. The majority of the Park’s hardwood forest 
has recovered to a mature state broadly similar in 
structure, composition and function to the natural 
model and is managed by systems - hardwood selec-
tion and hardwood uniform shelterwood - that em-
ulate natural change fairly well. Furthermore, large 
areas are completely free from logging. Wildlife are 
surprisingly resilient, and many species, particularly 
the mammals, use a wide variety of habitats (Bell-
house and Naylor 1997). As well, with the excep-
tion of certain area-sensitive forest interior birds, 
the avifauna of northern hardwoods seem to be 
relatively unaffected by selection logging (Webb et 
al. 1977, Germaine and Vessey 1997, Buford and 
Capen 1999) and recent studies in the Park support 
this (Jobes et al. 2004, Kirk et al. 2000). Although 
there have been reductions in abundance of certain 
species most wildlife in Algonquin Park are thriving, 
a relatively natural wildlife community is recovering, 
and few, if any species have been eliminated as a 
result of the history and current practice we have 
reviewed (Quinn 2004).

A Caution for the Future

For the last 60 to 70 years, timber harvest does not 
seem to have been seriously detrimental to wildlife 
populations in the Park. However, concerns about 
future timber harvest reveal some early signs that 
could be troublesome.  An evaluation of the habitat 
matrix used in preparing the 2005 Algonquin Forest 
Management Plan was carried out by scientists at 
the Canada Forest Service in Sault Ste. Marie, On-
tario and revealed serious problems (Holmes et al. 
2007).  The model did not accurately predict the use 
of habitat by some of the species studied, and be-
cause the Plan is based on the result of using that 
model, serious consequences could occur.

The Forest Management Plan approved in 2005 sug-
gests that a long term decline in Pileated Woodpeck-
er populations will occur over the next 40 years.  The 
Plan also contends that habitat for these birds will 
decline, even in the absence of timber harvest. As 
discussed later in this chapter, climate changes will 

also undoubtedly affect wildlife in the Park.  There-
fore the future may not be as bright as the past.

In Chapter 6 of this book, the author points out that 
the characteristics of the modern Algonquin forest 
are different from the forest that evolved over the 
several millennia following glaciation, and before 
modern forestry practices. It seems reasonable and 
plausible that the wildlife that co-evolved with the 
forest may depend on the forest in ways that are 
not fully understood, and modern forestry may have 
impacts that are also not fully understood.  Clearly 
then, it is incumbent on all of the managers in Al-
gonquin Park to keep in mind the entire suite of ac-
tivities that may affect wildlife in the future, and be 
vigilant in managing those resources.   

Fire and the Future

That said, efforts should continue to address the is-
sues raised here and elsewhere. The management of 
White Pine and Red Spruce should be reviewed and 
efforts made to regenerate pine in the hardwood 
ecosystem (and work with Hemlock continued). The 
really difficult problem is that of fire. Park Manage-
ment Plans, as far back as 1974, have called for at 
least some effort to restore natural fire but this has 
never been acted upon. The Master Plan of 1974 in 
fact directed that lightning-caused fires should be 
allowed to burn in the central Wilderness zones. I 
recall, however, Dan Strickland, a retired naturalist, 
relating the reaction of fire suppression staff to the 
first fire in the area after the plan was approved; 
that was “PUT IT OUT” and has been since. The 
problem, really, is concern for public safety. There 
are always hundreds of people in the Park Interior in 
any season that fire might be active and managers 
are understandably reluctant to risk loss of human 
life. I have often thought, though, that it should at 
least be possible to allow natural fire to burn in the 
central Wilderness zones (the zones centred around 
Head and Burnt Island lakes) during periods of low 
index of risk. These areas are dominated by toler-
ant hardwoods and the potential for rapid spread 
of any fire would be limited or nil. Several attempts 
have been made to set prescribed burns in the Park 
but were abandoned due to cost and the vagaries 
of wind and weather. Due to complex planning re-
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quirements prescribed fire has become perhaps in-
ordinately expensive.

The Wolves of Algonquin Park

Having reviewed the history of Wolves and their prey 
from the early logging days through the 1900’s, the 
stage is set to discuss what has been the pre-eminent 
ecological issue in Algonquin Park in recent history. 
In the early years of this new century a debate fueled 
by research from the University of Waterloo raged 
(the word is no exaggeration) around the status of 
wolves in the Park. Being about Wolves, an icon of 
wilderness (Figure 7.7), the debate became highly 
emotional, achieving profile in the major media and 
the attention of celebrities like actor Kevin Bacon 
and environmentalist David Suzuki. As an insider, I 
was a close witness to these extraordinary events.

In the late 1980’s the Waterloo group, led by Prof. 
John Theberge, began a study of movements and 
population dynamics of Wolves on the east side of 
the park in an area corresponding roughly to the 
Pine forest zone. From radio telemetry it soon be-
came clear that Wolves were leaving the Park in 
winter in pursuit of deer that were migrating to tra-
ditional winter yards to the southeast near Round 
Lake (where there was a winter feeding program for 
deer). These Wolves were subject to high human-
caused mortality, primarily from hunting and trap-
ping (Forbes and Theberge 1995). As the study pro-
gressed the researchers built the case that this was: 
a) causing the Park’s Wolf population to decline and, 
b) disrupting the sophisticated social behaviour that 

operates within and between Wolf packs. As a result 
calls were made to ban Wolf trapping and hunting 
around Round Lake. 

There were, however, two problems with the study: 
first the study data were suggestive of a decline in 
Wolf numbers but not definitive. Park staff had oth-
er indicators (for example response to wolf howling 
efforts) that the population was stable. (It should be 
noted that no one disputed that the Wolf popula-
tion had declined historically with the decline of 
deer in the 1970’s – the suggestion now was that 
the decline was continuing in the 1990’s). A recent 
reassessment of the original Population Viability 
Analysis in fact now shows that the population was 
not in serious decline (Patterson and Murray 2008). 
A second problem was that the Waterloo group’s 
study was focused on migratory Wolves and deer 
to the southeast corner of the Park. It was generally 
felt that Wolves on the Park’s west side did not leave 
in winter and thus the study results may not have 
represented the Park as a whole. 

The controversy nevertheless persisted and a ban on 
Wolf killing was established in three townships in 
the Round lake area in 1993. Conservationists then 
began to lobby to extend the ban to a one town-
ship zone around the entire Park (this would result 
in a 50% increase in the area protecting Algonquin’s 
wolves). The issue grew in profile, spurred by one 
particularly ugly incident in which the head of a Wolf 
was stuck on a pole with a sign warning activists to 
back off. Major Toronto-based media took up the 
cause and the Minister of Natural Resources estab-
lished a study group, the Algonquin Wolf Advisory 
Group (AWAG), to develop options to resolve the 
issue. (For a full treatment of the Waterloo study the 
reader is referred to Theberge and Theberge 1998).

It was about this time that an astounding new re-
sult emerged from the work, a discovery that, in 
retrospect, was probably the most important of the 
study. Geneticists had been analyzing blood and tis-
sue samples from the study wolves and other sourc-
es and it gradually emerged that Algonquin’s Wolves 
were not at all what we had imagined them to be. 
It had long been recognized that Wolves in and 
around Algonquin Park were a small, slight variety 

Figure 7.7.  Algonquin wolves; now known as the Eastern Wolf 
and the subject of much research and controversy.

Mike Wilton
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much smaller than the robust Gray Wolf of northern 
Ontario. Researchers came up with various explana-
tions over the years but generally agreed that cen-
tral Ontario supported a rather small “deer eating” 
variety of the Gray Wolf, possibly having introgres-
sion of Coyote (Canis latrans) genes. The new work 
presented the fascinating hypothesis (soon to be ac-
cepted as factual – Wilson et al. 2000) that Algon-
quin’s Wolves were actually a variety of the Red Wolf 
of the southern U. S. – a species that was thought to 
be essentially extinct in the wild. The new concept 
suggests that Red Wolves originally occupied much 
of east-central North America and that as the land 
was settled and cleared, coyotes moved eastwards 
from the Prairies reaching the Atlantic as a sort of 
wedge forcing the Red Wolf north and south. Red 
Wolves that were displaced north were adapted to 
feeding on deer and found a home in the deer-rich 
Algonquin of the late 1800’s. The Park had been sup-
porting a unique species of carnivore (now dubbed 
the Eastern Wolf Canis lycaon) without knowing it.

As the genetic studies developed, however, a new 
dimension of the controversy emerged. From the 
start, the Park’s Wolves had been treated as if in iso-
lation; that is Algonquin’s Wolves were an insular 
population of only about 200 animals cut off, iso-
lated, and thus vulnerable. It turns out that Canis 
lycaon ranges from the Upper Great Lakes across 
central Ontario and into central Quebec and num-
bers in the thousands (Grewal et al. 2004, Kyle et 
al. 2006). Algonquin’s Wolves are simply part of 
this larger population. These Wolves, now officially 
called the Eastern Wolf, have been evaluated by the 
relevant scientific committees of both the Federal 
and Provincial governments and designated as Spe-
cial Concern (the third level of concern for species at 
risk after Endangered and Threatened). As it is now 
clear that the population of C. lycaon is much larger 
and widespread than originally thought, the situa-
tion looks less serious.

The AWAG presented its report in December 2000 
and, shortly thereafter the Ontario Government es-
tablished a no-kill zone one township deep around 
the entire Park. This temporary ban was made per-
manent in 2004. Work on Algonquin’s Wolves con-
tinues – in the main to monitor the effects of the 

ban. In 2002, a new type of aerial survey was done 
that showed the Park’s population to be approxi-
mately 200 Wolves (Patterson et al. 2004) – similar 
to estimates in the 90’s. The work continues and ini-
tial results suggest that Wolf pack size is increasing, 
probably because of the ban. The population, how-
ever, has remained stable or increased only slightly 
because higher survival appears to be offset by in-
creased dispersal out of the Park. Wolf pack structure 
and behaviour is now more natural and this seems 
to have resulted in more infanticide – wolves kill-
ing wolves – something wolves do freely in natural 
conditions. Algonquin’s Wolves are “free to act like 
wolves again” (B. Patterson, personal communica-
tion, and presentation at a symposium in Algonquin 
Park winter 2006). 

The whole issue, which evolved over some 15 years, 
has left me with mixed feelings. On the one hand, 
Algonquin’s Wolves are now afforded greater protec-
tion, and can behave and evolve as nature intended 
– the proper thing for the top predator in a Natural 
Environment Park. On the other hand, the hype and 
rhetoric raised, given the facts available, were ter-
ribly exaggerated. The Park’s Wolves never were at 
risk of extinction and are, we now know, merely part 
of a much larger metapopulation that is apparently 
stable. Yet consider these headlines, completely off 
base, but typical of the media coverage of the issue; 
“Algonquin’s Wolves to get Endangered Classifica-
tion” (Toronto Star, May 3, 2001), and “Wolves face 
Extinction in Ontario” (The Globe and Mail, June 5, 
2002). This at a time when the highest scientific au-
thorities of both the Federal and Provincial govern-
ments agreed that the Eastern Wolf was of Special 
Concern (but not Endangered, or even Threatened) 
and Wolves in Ontario in general were not at any 
risk at all. 

Before leaving the issue of Algonquin’s Wolves, I 
would like to point to a great irony and significant 
contradiction in public policy. On the one hand the 
plight of the Park’s Wolves had emerged as a major 
environmental issue – perhaps the biggest such is-
sue in Ontario at the time of the debate. The AWAG 
produced a series of sweeping recommendations 
to protect and enhance the population that were 
entirely accepted by Government. On the other 
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hand the prevailing (and legally binding) policy that 
determines the shape of forest habitat in the Park 
– and thus the status of Deer and Beaver and ulti-
mately that of Wolves – is to emulate natural distur-
bance (Crown Forest Sustainability Act). Emulating 
natural disturbance in the hardwood forests that 
dominate the Park will continue to create marginal 
Deer and Beaver habitat, and certainly not recre-
ate the highly disturbed wolf-friendly landscape of 
the early 1900’s.5 Thus, the two thrusts of policy 
are fundamentally at odds! The fate of Algonquin’s 
Wolves depends, ultimately, on the fate of their 
prey and managing the hardwood forest, as we 
must, to emulate nature will not restore that prey 
base to abundance.

All this points to another interesting question. If, pri-
or to settlement, the dominant large mammal in the 

5  Foresters in the Park are making attempts to improve deer and 
beaver habitat, such as cutting shoreline openings for beaver but 
these actions are limited by constraint of the prevailing manage-
ment philosophy.                                                                  

Park was Moose (with some Elk and possibly Cari-
bou) the wolf present then – the Park’s “natural” 
Wolf – would have been the larger Gray Wolf of On-
tario’s north, not the Deer-eating Eastern Wolf. The 
Eastern Wolf is thus an interloper. Adaptive change, 
however, is constantly at work and since Moose 
dominate the Park again today the Gray Wolf may 
return. Researchers have actually been looking for 

Figure 7.8.  Moose have to adapt to human activity in the Park.

Figure 7.9.  Cape May Warbler - a species whose range may 
change substantially with global warming.

Peter Ferguson

Robert Jones
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evidence of this and what may be preventing it is 
that landscapes around the Park continue to sup-
port Deer – and Eastern Wolves – thus insulating 
the Park’s Wolves from their northern cousins. This 
points to how man’s impact on Algonquin is often 
determined as much by events outside the Park as 
inside and leads nicely into the next set of topics.

Climate Change 

What are the prospects for Algonquin’s forests and 
wildlife toward the end of this century under the 
current climate model developed by Environment 
Canada and accepted for use by the OMNR? This 
is the Canadian Coupled Global Circulation Model 
(Version 2) which projects climate change in Canada 
under two scenarios of severity and has been applied 
to Ontario by Colombo et al. (2007). (I have also tak-
en some guidance from Flannery (2005)). The model 
predicts that, under the “A2” (worst case) scenario, 
cold season (October to March) precipitation will in-
crease in the years 2071- 2100 in central Ontario, 
including Algonquin Park, by up to 10% from aver-
age levels of 1971 - 2000. Warm (April – September) 
season precipitation will also increase up to 10% for 
the same time frames. Cold season temperature will 
increase 4-5 degrees Celsius from 1971- 2000 to 
2071-2100 (Park-wide) and warm season tempera-
ture by 3-4 degrees on the Park’s west side and 4-5 
degrees on the east side. The projections for precipi-
tation do not seem alarming but the change in tem-
perature could have serious consequences (although 
recall that I have chosen to apply the more severe of 
two scenarios in Colombo et al. (2007). Essentially, 
these projections mean that the climate in Algon-

quin Park will develop into something approaching 
that seen in Toronto or even Niagara, where vintage 
grapes are grown. There is little doubt that the veg-
etative community and wildlife in the Park could be 
significantly altered. 

Researchers at the University of British Columbia 
Centre for Forest Gene Conservation have projected 
widespread repositioning of B.C.’s forests, with en-
tire species, Ponderosa Pine (Pinus ponderosa) for 
example, shifting distribution from south to north 
(VanderKlippe 2007). Foresters in B. C. are already 
planting pine north of previously acceptable lati-
tudes assuming the trees will be growing in warmer 
conditions. Assuming the models are correct, simi-
lar changes are in line for Ontario. These sorts of 
changes have occurred in the past, Algonquin’s for-
est type once existed in northern Florida, (Flannery 
2005) but for entirely “natural” reasons. 

Predicting how these changes would affect Algon-
quin’s wildlife is speculative and too complex a ques-
tion for a full treatment here. There is, however, little 
doubt that a number of northern “edge of range” 
species such as the Cape May Warbler (Dendroica 
tigrina) would be lost (Figure 7.9) and wildlife of 
warmer climes that are at the Park’s southern door-
step such as the Gray Squirrel (Scirus carolinensis) 
would establish in strength. (Interestingly, the Wild 
Turkey (Meleagris gallopavo) a true southerner, is 
now seen occasionally in the Park and there are, 
incredibly, two records of breeding). Algonquin’s 
Moose might be an early casualty of climate warm-
ing. Moose are perfectly comfortable in winter but 
stressed in hot weather, being forced into open-
mouthed panting at only 20 º C (Renecker and Hud-
son 1986, Dussault et al. 2004). Projected increases 
of summer temperature of 4-5 degrees could drive 
Moose north of Algonquin, a shift in range predict-
ed for much of Ontario (Thompson et al. 1998). 

Warming, of the extent predicted in Colombo et al. 
(2007), would have significant consequences for Al-
gonquin wildlife and indeed overshadow any other 
human impacts discussed in this Chapter. A case 
of an impact of climate warming that may already 
be evident comes from the Gray Jay (Perisoreus 
canadensis) (Figure 7.10). Dan Strickland, a retired 

Figure 7.10. Gray Jays are declining in Algonquin Park.
Peter Ferguson
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naturalist, has been studying Gray Jays in the Park 
for more than 30 years. Gray Jays are fascinating 
birds that store or “cache” foods in hundreds of hid-
ing sites across their territories throughout summer 
for use in winter. Their ability to recall the location of 
these sites is nothing short of incredible. Strickland 
has documented a marked decline of the birds in his 
study area where they seem to be retreating to only 
the most favourable habitats. He has evidence that 
this is due to caches of food rotting from prolonged 
warm season heat and thus depriving the birds of vi-
tal nutrition in winter (Waite and Strickland 2006).

Acid Precipitation

Acid rain was the climate warming–scale issue of the 
1980s. I arrived in the Park in 1984 when concern 
for acidification was at its peak. Algonquin Park, 
particularly its southwest corner, is in a zone of high 
acid deposition and shallow soils on the Park’s west 
side offer little in the way of mitigating alkalinity. 
There were predictions in the mid-1980s of the de-
mise within a few years of dozens of sensitive lakes 
in the Park with complete loss of sport fisheries. 
This catastrophe has, thankfully, not come to pass 
because deposition rates have been reduced (e.g. 
Stoddard et al.1999) and our lakes have turned out 
to be more resilient than previously thought. 

No major study of the effects of acidification on ter-
restrial wildlife in Algonquin Park has been conduct-
ed. That said, there is an array of wildlife population 
monitoring programs underway including long term 
studies of reptiles, amphibians, small mammals, 
moose, and wolves along with several volunteer bird 
surveys. Many of these studies are localized (primar-
ily at the Wildlife Research Station) and not all are 
rigorously designed to track population change. 
Nevertheless there is not, to my knowledge, any 
study showing a decline that could reasonably be 
attributed to acidification.

However, the Common Loon (Gavia immer) may be 
affected by acid rain. From the outset, much con-
cern was focused on loons because they are a high-
ly visible icon of the north country and breed on 
lakes of the Canadian Shield that are vulnerable to 
acidification. An early study looked at chick survival 

and feeding on acidified lakes in the Adirondacks 
but was inconclusive (Parker 1988). A recent review 
shows that breeding success of loons in Ontario is 
declining but that factors in addition to acidifica-
tion are at play (Jeffries et al. 2003). The continen-
tal population of Common Loons in fact appears 
to be more vulnerable to events on the wintering 
areas along the Atlantic and Gulf coasts (Forrester 
et al. 1997, Augspurger et al. 1998). Ron Tozer, 
another retired Park naturalist, has been conduct-
ing a survey of loons in the Park since 1981 from 
observations returned by Park visitors. The data 
(specifically “percent of lakes surveyed with nest or 
young”), published recently in the Park newsletter 
the Raven (August 2007), does not show any clear 
trend across 26 years and so it appears that loons 
are at least maintaining reproductive effort in the 
Park (R. Tozer personal communication).

In summary, it is difficult to attribute any serious 
impact on terrestrial wildlife in Algonquin to acid 
rain and earlier fears appear to have been exagger-
ated. Acidification nevertheless remains a poten-
tially serious problem. Some researchers continue 
to warn policy makers that acid rain is still with us 
and serious long term impacts may yet be realized 
(Sharpe 2002).

Declining Wildlife?

In the early 1990s there were alarming reports of 
declining amphibian, primarily frog, populations 
across the globe. This sparked concern that some 
common agent was at work, a possible harbinger 
of ecological collapse (Wake 1991), and the issue 
received considerable media attention. Ontario, 
and Canada in general, were poorly positioned 
to address this problem because there were few, 
if any, long term studies of frog populations in 
Canada. Perhaps the longest and most in-depth 
study was in Algonquin Park. A group of research-
ers from the University of Guelph, led by Prof. R. 
J. Brooks, had studied ranid frog populations at 
the Wildlife Research Station from the early 1980’s 
(Shirose and Brooks 1995). Parasitologists from the 
University of Toronto had been sampling from the 
same population for years previously. I was periph-
erally involved in the Guelph project in the 90’s and 
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conducted some surveys of my own and can attest 
that there was no evidence of ranid frog decline 
through the period of study. Indeed, on evenings in 
June in Algonquin, then and now, one is deafened 
by the chorus of peeps, croaks and twangs of mat-
ing frogs near any wetland. This may be one global 
problem the Park has evaded.

Another large scale issue that is topical and 
relevant to Algonquin Park is that of declining 
songbird populations. There has been concern 
for some time about the decline of certain spe-
cies of neotropical migrant songbirds. A leading 
hypothesis to explain declines of forest dwelling 
species is that of habitat fragmentation; species 
that require extensive tracts of unbroken forest 
are suffering reproductive failure from predation 
and nest parasitism in developed landscapes (e.g. 
Faaborg et al. 1995). The problem, however, is 
complex; some area sensitive species are actu-
ally increasing and factors other than fragmenta-
tion may be at play (Donovan and Flather 2002). 
A recent study across central Ontario showed 
that several forest songbirds are indeed failing 
to reproduce in small woodlots and that repro-
duction improves to replacement levels as forest 
area increases (Burke and Nol 2000, Algonquin 
Park was the largest continuous “woodlot” ex-
amined in this study). A particularly interesting 
study compared songbird populations in Algon-
quin from 1952-53 to 1995-96 by replicating the 
original survey design (Smith 2000). Smith was 
able to take advantage of the original author (N. 
D. Martin) having precisely recorded the location 
of his survey sites and methodologies to repeat 
the work 43 years later. He found that the forest 
habitats had not appreciably changed and that 
there were no statistically significant changes in 
populations of 41 species of birds, 22 of which 
were neotropical migrants. This is important be-
cause since the bird populations in Algonquin 
had not changed and habitat in the Park was 
relatively stable, hypothetical changes to habitat 
on the wintering grounds were also not affect-
ing these populations. The Burke - Nol and Smith 
studies demonstrate the value of large protected 
areas like Algonquin for these types of studies.

Invasive Species

In my view, invasive species are a much greater 
threat to the Park’s aquatic systems - where intro-
duced fish such as the Rock Bass (Ambloplites rup-
estris), have done serious harm to trout lakes - than 
to the terrestrial scene. I believe there are very few 
terrestrial vertebrates resident in the Park that could 
be considered exotic; the Starling (Sturnus vulgaris) 
being one obvious example. The fairly recent arrival 
of the Double Crested Cormorant (Phalacrocorax 
auritus) is causing concern due to their potential 
impact on trout, but it is quite possible that cormo-
rants were present historically (Ron Tozer, personal 
communication) and so cannot clearly be labeled as 
exotic or invasive. Oddly enough, by my definition 
of invasive species – “a species established as a re-
sult of human activity that is not part of the native 
fauna” - I suppose White-tailed Deer are invasive in 
Algonquin! They were, after all, not originally pres-
ent and arrived as a result of man’s actions. There 
are a great many exotic plants established in the 
Park; 283 (26%) of the Park’s 1089 vascular plants 
are non-native (Strickland and LeVay 1998). To 
date, however, these have had negligible ecologi-
cal impact because they have remained confined 
to roadsides and developed areas and have not 
established in the interior forests (Dan Strickland, 
personal communication). 

Hunting in Algonquin Park

Apart from Moose and Deer hunting in the south-
ern “panhandle” of Bruton and Clyde townships, an 
area incorporated into the Park with provision that 
certain activities, notably hunting, would continue, 
hunting has not been permitted in Algonquin Park. 
That changed in the early 1990’s when the govern-
ment opened the east side of the Park, an area cor-
responding roughly to the pine forest ecosystem, to 
Moose hunting by members of the Algonquin First 
Nations community who were (and still are) engaged 
in a land claim. The issue was highly controversial; 
there were emotional protests and I recall hearing 
that it had caused more disorder at the Premier’s of-
fice than any other issue of the day. The decision 
was justified on the basis of a series of court deci-
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sions that allow native people priority access to cer-
tain natural resources. 

The First Nations community is allowed to take 
about 100 Moose annually and the hunt has been 
reasonably well managed.  The harvest permitted is 
based on a percentage of the mid-winter population 
that experience has shown moose populations can 
sustain. However, as the more recent data in Figure 
7.6 has suggested, if the moose population in the 
Park is decreasing, some adjustments will need to 
be made to the allowable take.  The issue, to me, is 
not sustainability of the harvest, but whether hunt-
ing, even by native peoples, should be allowed in 
parks like Algonquin that have been set aside to pre-
serve ecological integrity on a large scale. Preferen-
tial native exploitation of fish and wildlife has been 
allowed by the courts with the caveat that “con-
servation” of the resource must first be established. 
“Conservation”, however, has been interpreted only 
in terms of sustainable yield – if the potential use of 
a resource is sustainable it shall be allowed. In my 
view, a higher standard should be applied to Parks. 
Conservation, it seems to me, includes the protec-
tion of the unique values that large wilderness Parks 
afford. In this case that value was one of the very 
few large-predator-prey systems in eastern North 
America free to function in an extensive, relatively 
wild setting. That system was of enormous value to 
researchers and, esthetically, a comfort to millions 
who value Algonquin Park. The benefit gained by 
the native community does not, in my view, justify 
the loss of ecological integrity in the Park.

Recreational Impact on Wildlife

From time to time the impact of man’s passive rec-
reational use of the Park on wildlife is raised. There 
are, after all, thousands of people camping, hik-
ing, and canoeing throughout the Park on a busy 
summer or fall weekend; surely the sheer extent 
of activity must cause a degree of disruption. The 
problem is very hard to assess quantitatively but 
must be worse along the busy Hwy 60 Corridor 
where human use is far more intense than in the 
Park Interior (there are upwards of a thousand tour 
buses along Hwy 60 annually). There could be in-
terference with normal behaviour of large mam-

mals from this activity, and it may be a fruitful area 
for research. Some work has been done on the 
response of prominent species to low impact hu-
man activity. It has been shown, for example, that 
production of young by Osprey (Pandion haliaetus) 
is reduced with closer proximity to human distur-
bance (VanDaele and VanDaele 1982), although 
the study area in that case was used more inten-
sively than Algonquin. On the other hand, Melo 
(1975) reported on a case of ospreys nesting suc-
cessfully amidst an active logging operation, and I 
have seen Ospreys nesting right beside Interstate 
75 in Florida. In a classic study, Titus and Vandruff 
(1981) found that reproduction of loons in the 
Boundary Waters Canoe Area of Minnesota, an 
area similar to Algonquin in type and intensity of 
use, was not significantly affected by the activity 
of canoeists unless nesting was overtly interfered 
with. The impact of these sorts of activities is, as 
mentioned, very hard to assess. My best judgment 
is that it is inconsequential in the Park Interior but 
of some concern along Hwy 60. Bear in mind that 
there are access quotas into the Interior that place 
a ceiling on human activity and the Interior retains, 
for the most part, the “feel” of wilderness. It is 
difficult to see what Park authorities can do to de-
congest Hwy 60 primarily because it is a major pro-
vincial highway open to through traffic. Day use, 
being somewhat spontaneous, would be hard to 
limit. That said, there may be some options, such 
as having tour bus operators apply beforehand for 
a limited number of permits.

Bear Attacks

Finally, one cannot write about wildlife in Algonquin 
Park without discussing bear attacks. In my 20 – odd 
years as a biologist in the Park I was frequently asked 
to speak to groups, the topics ranging from turtles, 
to trout, to Moose. Invariably, at the end of any pre-
sentation, no matter the subject, questions turned 
to bear attacks. People (understandably, perhaps) 
seem to have a morbid fascination with the subject. 
Attacks by Black Bears (Ursus americanus) (the only 
type of bear in Ontario south of Hudson’s Bay where 
there are Polar Bears) are extremely rare. There have 
been fewer than 60 fatal attacks in North America 
since 1900. Considering that there are thought to be 
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upwards of a million Black Bears in North America 
and tens of millions of people using the woods ev-
ery year, attacks are indeed remarkably uncommon. 
There have been two fatal attacks in Algonquin Park 
in recent history, both multiple fatalities; tragically, 
three young boys near Achray in 1978, and a man 
and woman together on lake Opeongo in 1991. 

Despite their rarity, Bear attacks have long been 
a focus of interest for biologists. Indeed, the very 
rarity of fatal attacks has prompted the quest for 
some common causal factor, a “trigger” such as 
the presence of food, or pets, or a particular be-
haviour of the victim at the time of the attack. 
There is a principal in science known as Occam’s 
Razor which states that the best solution to a com-
plex question is probably the simplest and most 
straightforward one and this seems to apply to 
Bear attacks. Stephen Herrero a retired professor 
of biology at the University of Calgary, has estab-
lished that the great majority of Black Bear attacks 
are what one might logically suppose them to be; 
that is, predation – the bear is simply killing you to 
eat you. Something like 80% of fatal attacks by 
Black Bears are by large adult “predatory” males 
which exhibit ominous stalking behaviour leading 
up to the attack. For details of this and, means of 
avoiding bears and protecting yourself, see Herrero 
(2003), and the OMNR “Bear Wise” program. The 
commonly held belief that it is mortally dangerous 
to approach female Black Bears with cubs seems 
exaggerated. Females with cubs will charge but 
most of their behaviour is bluff (i.e. a charge that 
stops short of contact) - they see you as a threat 
and just want you to leave (but don’t run; slowly 
back away facing the bear as you do).

A recent study in the Park casts light on movements 
of large male Bears. The study showed that large 
(>120 kg.) adult male Bears in the Park have exten-
sive summer – fall home ranges; as large as 88 km2. 
After breeding in June, most large males made lin-
ear movements of as far as 74 km to food sources 
outside the Park, including garbage dumps. Forty-
five percent (5 of 11) of these radio-collared bears 
were shot by hunters (Inglis and Wilton 1996, see 
www.algonquin-eco-watch.com). This suggests a 
surprising vulnerability of Algonquin’s Bears – one 

that may entail the disruption of natural social be-
haviour as was found with the Park’s Wolves. A 
study in the prestigious journal Science, however, 
suggests that “critical reserve size” (the size of 
a reserve or park required to afford a 50 percent 
chance of population persistence) for both black 
bears and wolves is far smaller than Algonquin and 
thus the Park should be large enough to sustain 
populations of both predators (Woodroofe and 
Ginsberg 1998). 

Summary

We have reviewed a wide array of human impacts 
on wildlife in Algonquin Park. The issues examined 
range from relatively minor to very serious such as 
global warming. These problems will continue to 
challenge Park managers, especially in light of explo-
sive human population growth in southern Ontario. 
Many of the major challenges - for example climate 
change and acidification - originate from outside the 
Park, immensely confounding any solutions. Algon-
quin Park will continue to support a rich and diverse 
wildlife community; the challenge will be to main-
tain a community appropriate for a Natural Environ-
ment Park in this particular biogeographic locale.
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Chapter 8. 

Lakes and Streams

Hugh Banks*

Introduction

The lakes and streams in Algonquin Park are part 
of unique ecosystems that have existed for thou-
sands of years.  The purpose of this chapter is to 
review the characteristics of these ecological fea-
tures and briefly review the major factors that in-
fluence them.  Following that review, the physical 
characteristics of lakes and streams and the quality 
of the water are considered. In the final section, 
the impact of human activities on the aquatic en-
vironment is discussed, and concerns for the long 
term health of the Park are reviewed in the context 
of future human activities.

Climate

Algonquin’s climate is classified as humid conti-
nental (Baldwin et al. 2000).   This is the common 
climate found over large areas in the temperate 
regions of the mid-latitudes where there is a zone 
of conflict between polar and tropical air masses. 
Prevailing westerly winds rising off Lake Huron and 
Georgian Bay deposit a mean annual precipitation 
of approximately 1.0 m on the windward side of 
the Algonquin dome, on the west side of the Park.  
Mean annual precipitation in the lee of the height-
of-land on the east side of the Park is about 0.9 m.  
The mean annual temperature on the higher west 
side the Park is between 2°C and 3°C, about a de-

gree lower than temperatures on the east side of the 
Park.  Mean January minimum daily temperature is 
-14°C, with the west being about 2°C cooler than 
the east. Mean July temperatures range from 15°C 
to 18°C with the lower temperatures characteristic 
of the areas of higher altitude on the west side of 
the Park (Watson and MacIver 1995).  

Geology

Algonquin is located in the Central Gneiss Belt 
of the Grenville Province of the Canadian Shield.  
Algonquin has four of the five rock type subdi-
visions of the Central Gneiss Belt:  felsic igne-
ous rocks, migmatic rocks and gneisses, mafic 
rocks, and anorthosite and alkalic igneous rocks 
(Hewlitt and Freeman 1972, Ontario Geological 
Survey 1991).  These rocks are not very soluble 
and are low in cations such as calcium (Gunn and 
Pitblado 2004).  A complete description of Al-
gonquin geology is presented in chapter one of 
this book.  

Much of Algonquin’s bedrock was once layers of 
sandy and muddy sediments deposited on the 
floors of ancient seas.  These sediments were trans-
formed into very hard rocks called “gneisses and 
migmatites” as they melted and recrystallized when 
subjected to the intense heat and pressure gener-
ated by Precambrian mountain-building events 

* Hugh Banks M.Sc. is a professor at Sir Sandford Fleming College in Lindsay Ontario. In this chapter he reviews the impact 
of people on lakes and streams in the Park.
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over a billion years ago.  This now-metamorphic 
bedrock was intruded several times from below by 
large masses of igneous magma.  The upheaval and 
folding caused by these events formed mountain 
ranges, the precursors of Canadian shield evident 
today (Guillet 1969).  Some of the faults caused by 
these processes have resulted in deep, narrow val-
leys often occupied by lakes or a series of lakes and 
connecting streams.  

Glaciation

There have been four major glaciation periods 
in the past million years.  These periods can be 
subdivided into shorter stadials and interstadials, 
periods of advancing and retreating glaciers (Win-
ogard et al, 1997, Gibbard and Van Kolfschoten 
2004) (Also see chapter one). Series of ice sheets 
1 to 2 km thick have scraped their way across the 
Algonquin dome, each one removing any soil de-
veloped during the previous interglacial period, 
along with most of the till deposited by its pre-
decessor.  Successive glaciers rounded the hills 
and gouged progressively deeper depressions into 
the bedrock.  These depressions are the basins of 
present day lakes. 

As it receded, the most recent glacier, the Lau-
rentide, left behind ground moraines and end 
moraines on the western two thirds of the Park 
(Chapman and Putnam 1984, Baldwin et al. 2000).  
These ground moraines can have particles as fine as 
silt.  A specialized type of layered ground moraine 
called kame moraines were deposited by meltwa-
ter at the edges of the receding glacier (Baldwin et 
al. 2000).  This has left central and western Algon-
quin as bedrock ridges interspersed with areas of 
shallow till and deeper kame deposits (Chapman 
and Putnam 1984).  

There is also a considerable amount of ground mo-
raine and exposed bedrock on the eastern third of 
the Park.  This area is characterized by spillway de-
posits (Chapman and Putnam 1984) left behind dur-
ing the discharge from huge periglacial lakes formed 
by the receding ice-sheet.  These deposits lack the 
fine particles necessary for water retention and tend 
to drain very quickly.

Soils and Vegetation

In the northern temperate climate, water-retaining 
overburden and higher precipitation have led to the 
development of mainly hardwood forests on the 
western two thirds of the Park.  Sugar maple (Acer 
saccharum) dominates the area.  American beech 
(Fagus grandifolia), yellow birch (Betula alleghanien-
sis), eastern hemlock (Tsuga canadensis) and white 
pine (Pinus strobus) are also common.  Slightly lower 
rainfall values and more porous overburden on the 
East side of the Park have resulted in the prevalence 
of coniferous forests dominated by white and red 
pine (Pinus resinosa) (Friends of Algonquin Park 
2005). (Also see chapter 6) 

A porous, non - calcareous overburden covered with 
mixed and coniferous forests in a cool damp climate 
produce podzols (Webber and Hoffman, 1967), the 
major soil category found in the Park.  Forest litter, 
especially that deposited by coniferous forests, is 
highly resistant to microbial breakdown.  This slow 
decomposition produces organic acids that leach 
such elements as calcium, magnesium, iron and 
aluminum from the organic surface “A” horizon 
(Gunn and Pitblado 2004) and deposit them in the 
“B” horizon immediately below (Webber and Hoff-
man 1967).  The characteristic grayish-white colour 
at the bottom of the “A” horizon in podzols is the 
result of the loss of the iron and, to a lesser extent, 
silica (Webber and Hoffman 1967).   

The main group of soils found in Algonquin is the 
humo-ferric podzols (Clayton et al. 1977).  These 
soils typically develop over course textured, iron-rich, 
non-calcarerous material and are characterized by a 
“B” horizon containing iron and aluminum colloids 
and made up of less than 10% organic material. 

Physical Characteristics of lakes and 
streams in Algonquin Park:

Formed by Glaciers

Glaciation was a major factor in the construction of 
the lakes and streams that are now in Algonquin 
Park.  Prehistoric valleys were gouged progressively 
deeper by the glaciers, to form most of Algonquin’s 
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lake basins. Since the influx of water from runoff, 
precipitation and groundwater has been greater 
than the losses from evaporation and groundwater, 
these depressions, filled with water from melting 
glaciers, have remained lakes.  Differences between 
these aquatic inputs and outputs spill over the low-
est rim of these basins and proceed downhill to the 
next basin.  These “spillovers” account for most of 
Algonquin’s larger streams and rivers.  

There are eight major rivers that flow off the Algon-
quin dome. The Muskoka, South, Bonnecherre and 
Madawaska Rivers originate inside the Park. Por-
tions of the headwaters of the Magnetewan, Am-
able du Fond, Petawawa and York rivers lie outside 
Park boundaries.  “Although a watershed may en-
compass several political jurisdictions, the watershed 
drainage area provides the natural boundary for 
managing human uses of the river and connected 
wetlands, woodlands, valley lands and floodplains” 
(Ontario Ministry of Natural Resources 2003).  For 
this reason, this chapter will include the headwaters 
of the four Algonquin Rivers originating outside the 
Park as well as the rivers and lakes that originate 
within the Park boundaries.

Succession and erosion

In the roughly 10,000 years since the last glacier, 
two major processes have shaped Algonquin’s lakes 
and streams: succession and erosion.  

Shallow, water-filled basins have provided an ex-
cellent habitat for aquatic plants. Over the last ten 
millennia successional processes have filled many of 
these shallow depressions with the decomposed re-
mains of these plants and covered them with a layer 
of vegetation usually dominated by sphagnum moss. 
If these depressions are near the height of a catch-
ment, they develop into the typical sphagnum bog 
of the northern boreal forest.  Further downslope, 
similar shallow basins have developed into similar 
bogs often partitioned by meandering, slow-mov-
ing streams. Although small lakes and ponds are 
still common in the Algonquin watersheds, many 
of the shallow hollows have been filled in to form 
bogs.  Deeper depressions have become the basins 
of relatively deep lakes.  Large shallow lakes are un-
common in Algonquin’s watersheds.  Kawawaymog 
Lake, in the Amable du Fond watershed just outside 
the Park’s western border, is one notable exception. 

Over millions of years, erosion, the removal of rock 
and soil material by natural processes, principally run-
ning water, glaciers, waves, and wind, has had a ma-
jor impact on the landscape.  The process of weather-
ing breaks the bedrock into smaller, moveable pieces 
which are then transported by erosion. As rivulets, 
streams, and rivers cut their channels deeper, gullies 
become ravines and ravines become valleys. 

Erosion initiated by weathering causes altera-
tions in surface layers. The top layer of a rock may 

Bog mat
Floating on water

water

Peat

Glacial outwash deposit

Figure 8.1.  An illustration of a typical northern bog containing a mat of vegetation floating on the water with the bottom covered by a 
thick layer of peat.
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expand from the heat of the sun and crack off 
from the lower layers. If the rock consists of sev-
eral minerals, the minerals may expand at differ-
ent rates and break up the rock. Frost breaks up 
rocks because rainwater, which seeps into cracks 
and pores in the rock, expands when it freezes. 
Rain acts chemically as well as mechanically in the 
weathering of rocks. As the rain passes through 
the atmosphere it absorbs carbon dioxide, form-
ing carbonic acid, which dissolves some minerals 
and decomposes others. 

Water plays an important role in erosion by carry-
ing away material that has been weathered and 
broken down. When an area receives more water 
(in the form of rain, melting snow, or ice) than the 
ground can absorb, the excess water flows to the 
lowest level, carrying loose material with it. Over 
the last billion years, erosion has removed a layer 
of rock about 20 kilometers thick from the top of 
Algonquin’s bedrock (Strickland 1996).

Streams

Streams have been eroding paths through Algon-
quin Park since the last glacier.  On steeper slopes, 
the larger streams have eroded away all but the 
larger rocks and boulders, sometimes channeling 
all the way down to the bedrock.  Smaller streams 
lack the power to move the larger components of 
the streambed and are often underlain by cobble, 
gravel or even sand.  As the slopes of streams de-
cline, finer substrate becomes progressively more 
common.  Slowing even further while passing 
through the bogs, watercourses are frequently 
underlain by gyttya, a thick layer of soft, water-
soaked decaying organic material.   

The paths followed by most sections of creeks and 
rivers in Algonquin are dictated by the topography 
of the erosion-resistant bedrock. The morphom-
etry of reaches of streams flowing over pockets of 
deeper, less coarse till is governed by the various pa-
rameters that affect the path carved by water flow-
ing over erodable material (see Rosgen and Silvey 
1996).  First order spring-fed creeks are frequently 
found in areas having both appropriate landscape 
and thicker deposits of sand/gravel overburden. 

Lakes

The long, narrow, northwest-to-southeast orient-
ed lakes on the east side of Algonquin originated 
roughly a billion years ago as a series of faults in the 
bedrock (Guillet 1969). These faults were scoured 
and enlarged by successive glaciers.  Most of the 
till deposited in these widened fissures during the 
retreat of the last glacier was flushed out by the 
huge rivers that drained glacial Lake Algonquin to 
the southeast. These rivers were formed when the 
glacier retreated far enough to allow the water to 
flow eastward towards the Atlantic Ocean (Strick-
land 1994).  Barron Canyon is an extreme example 
of the outcome of these processes  (See Fig. 8.2).

Gilmour and Tecumseh Lakes, near the northern 
boundary of the Park, have the most extraordinary 
origin.  They occupy depressions inside the rim of 
the Brent Crater.  The cavity created by the crater-
forming meteorite still holds some sedimentary 
rock (Currie and Shafiqullah 1967) deposited by 
ancient seas. 

Figure 8.2.  The Barron Canyon.
Mike Wilton
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Mean SD n Mean SD n

Shallow Lakes (0m – 5m)

  Secchi Disc (m) 1.7 0.8 3 2.1 0.6 4

  Dissolved Oxygen (mg/L) 5.4 3.0 7 5.9 3.1 13

  pH 5.5 0.9 6 5.7 0.6 14

  Conductivity (μS/cm) 28.5 5.7 6 30.6 9.2 16

  Alkalinity (mg/L as CaCO3) 4.1 3.5 11 5.5 4.5 18

  Phosphorus (μg/L) 13.7 5.2 10 11.8 4.2 20

  Kjeldahl Nitrogen (μg/L) 220 1 320 110 4

  Chlorophyll ‘a’ (μg/L) 14.0 6.9 4 11.4 7.6 11

  Colour: yellow-brown 8 7

Lakes of Moderate Depth (5m – 15m)

  Secchi Disc (m)  3.9 1.3 10 3.1 1.5 16

  Dissolved Oxygen (mg/L) 7.7 2.4 22 7.8 2.2 29

  pH 6.2 0.7 22 6.1 0.6 29

  Conductivity (μS/cm) 31.6 10.9 18 32.6 19.5 29

  Alkalinity (mg/L as CaCO3) 4.1 3.5 11 5.1 3.4 29

  Phosphorus (μg/L) 7.4 3.1 16 8.2 4.5 31

  Kjeldahl Nitrogen (μg/L) 296 21.9 5 296 112 11

  Chlorophyll ‘a’ (μg/L) 5.5 6.0 18 6.5 6.7 21

  Colour: yellow-brown 10 15

               blue-green 6

Deeper Lakes (>15m)

  Secchi Disc (m)  4.6 1.5 23 4.1 0.8 10

  Dissolved Oxygen (mg/L) 8.9 1.2 24 7.9 1.8 13

  pH 6.5 0.3 24 6.4 0.4 13

  Conductivity (μS/cm) 30.3 7.6 15 25.4 5.7 13

  Alkalinity (mg/L as CaCO3) 5.0 2.7 15 4.6 2.2 11

  Phosphorus (μg/L) 6.5 1.9 22 7.2 2.4 11

  Kjeldahl Nitrogen (μg/L) 266 53.6 7 228 65.7 5

  Chlorophyll ‘a’ (μg/L) 3.8 1.8 19 3.3 1.3 8

  Colour: yellow-brown 17 8

               blue-green 3 2

               colourless 1

Table 8.1  Water chemistry parameters from lakes of the Algonquin watersheds (2001-2003).

Lake Depth and Parameter Lakes inside the Park Lakes outside the Park

Nitrogen and phosphorus measurements were taken in May, June, July or August.  The other parameters were measured in July or August.  
Dissolved oxygen, pH, conductivity and chlorophyll “a” listed here were taken at a depth of 2.5 m using a minisonde multiprobe in 2001 
and an YSI multiprobe in 2002 and 2003.  Phosphorus, nitrogen and alkalinity estimates were made from an integrated photic zone sample 
using the Lake Partnership protocol (Ontario Ministry of the Environment 2001).  Phosphorus and nitrogen analyses were performed by the 
Ontario Ministry of the Environment (see Wilson, P. 2000 for the methodology). Alkalinity was estimated using the total inflection point 
titration protocol for low alkalinity waters (Greenburg et al. 1992).  Lakes close to Algonquin’s highway 60 corridor exhibited inflated con-
ductivity readings, likely attributable to road salt, and are not included in the conductivity data (Banks and Wilton 2005).  SD = standard 
deviation and n = sample size. (See also Chapter 12, p.370 “Headwater Survey Completed”) 
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Colour and Clarity of Water:

Colour

Pure water is blue because it absorbs the other 
colours of the spectrum.  Table 8.1 shows that, of 
the Algonquin Watershed Lakes studied, one lake 
was categorized as colourless, eleven as blue-green 
and the remaining 65 as yellow-brown.  The brown, 
and to some extent the blue-green, tint of most 
shield lakes is caused by dissolved organic carbon 
(DOC) compounds produced by the decomposition 
of forest litter and carried into the streams and lakes 
with runoff (Schindler and Gunn 2004). Coniferous 
forest debris is very resistant to complete microbial 
break-down, decomposing to produce many differ-
ent complex organic carbon compounds including 
the yellow - brown fulvic and humic acids.  Decidu-
ous forest litter produces similar compounds that, 
in general, tend to be more easily degraded.  These 
allochthonous (from outside the lake) dissolved or-
ganic compounds are carried into the lakes with 
runoff and groundwater.  

Other dissolved organic compounds, sometimes 
called autochthonous DOC, are produced within 
the lake itself, by algae and other aquatic organ-
isms. This type of DOC is more easily broken down 
in the water than the organic matter produced by 
the trees and shrubs that live near the shoreline. The 
combination of these two types of organic compo-
nents account for the DOC content of lakes.  Dif-
ferences in concentrations and proportions of DOC 
explain the varied brown tints of Algonquin’s lakes 
and streams.    

The greenish tint in the blue-green lakes can be 
attributed to dissolved organic matter, blue-green 
algae, or both (Wetzel 1983).  These lakes are of-
ten blue-green, as opposed to brown, because they 
have lower concentrations of DOC.  Examples of 
blue-green lakes are Found Lake adjacent to high-
way 60 in Algonquin Park and Happy Isle Lake in the 
Park’s interior.  (See Fig. 8.3)

The two major processes affecting the concentra-
tions of allochthonous DOC in lakes are the amount 
of DOC being transported into the lake from the 
watersheds and the rate at which this DOC is being 

Figure 8.3.  The clear blue–green water of Happy Isle Lake.
Mike Wilton
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processed within the lake.  Some DOC is lost from 
the lake outflows, through photochemical degra-
dation (Wu et al. 2005), biological decomposition 
(Wetzel and Manny 1972), sedimentation and floc-
culation (Weilenmann et al. 1989).  

The transparency of a lake can be measured by low-
ering a disc marked with black and white quadrants 
into the water. The procedure, called a secchi disc 
reading, measures the average depth at which the 
disc disappears from sight, and the depth at which 
it reappears when lifted back towards the lake sur-
face. Pure water is transparent. Under extremely 
dilute conditions in unproductive, deepwater olig-
otrophic lakes, visibility to a depth of 30 m is pos-
sible (Gunn et al. 2001).  Averaging the data from 
inside and outside the Park in the sample of Algon-
quin watershed lakes in Table 8.1, lakes less than 5 
metres deep have a mean secchi disc readings of 1.9 
m.  Lakes between 5 and 15 metres deep have mean 
secchi readings of 3.4 m, and lakes more that 15 m 
deep have mean secchi readings of 4.4 metres.  In 
the deeper lakes, the water is less clear than might 
be expected due to DOC.  In northwestern Ontario 
shield lakes, physically and chemically similar to Al-
gonquin’s, 94% per cent of the light attenuation 
was due to DOC (Fee et. al. 1996).  DOC would be 
expected to have a comparable effect on the light 
penetration into Algonquin Lakes.  

The brown-coloured allochthonous DOC is very im-
portant to the “health” of Algonquin’s lakes.  DOC 
forms complexes with many metals and nutrients 
(Jackson and Hecky, 1980; Jones et al. 1988), reduc-
ing the toxicity of the metals (Schindler and Gunn 
2004), although at the same time keeping them in a 
colloidal form that slows down their removal to the 
sediments (Weilenmann et al. 1989). DOC is also an 
important food source at the bottom of the micro-
bial food chain (Wetzel 1992). Reduced availability 
of the complexed nutrients can limit lake productiv-
ity (Wetzel 1975, Jackson and Hecky 1980).  The or-
ganic acid component of DOC affects both pH and 
alkalinity (Munson and Gherini 1993).   

The attenuation of light penetration due to DOC 
has several important consequences.  It reduces the 
penetration of harmful UV radiation (Schindler et 

al. 1997; Arts et al. 2000; Huovinin et al. 2003).  It 
amplifies epilimnion warming through the conver-
sion of light into heat energy as it absorbs the so-
lar radiation near the lake’s surface (Schindler and 
Gunn 2004).  Conversely, it keeps the deeper water 
of the lake cooler by limiting the penetration of the 
warming light. It also limits overall lake productivity 
by reducing the amount of radiation available to the 
algae (Carpenter et al. 1988).  In smaller lakes where 
wind does not become an overriding factor, the vol-
ume of the cooler hypolimnion is increased when 
the depth of the thermocline is reduced by the light 
attenuation of DOC (Fee et al. 1996).   

Three factors often affect the amount of DOC in 
lakes and streams and therefore the health of the 
aquatic environment: the reduction in the strato-
spheric ozone layer, climate warming and acid rain.  
All three can lead to the reduction of DOC concen-
trations of lakes and streams.  (Gorham 1996, Schin-
dler et al.1997, Schindler 1998). 

The impact of these three global forces act as follows:

The reduction in the ozone layer allows increased •	
intensities of light including biologically harmful 
UV-B light to reach surface waters (Yan et al. 
1996).  Since one of the processes for DOC deg-
radation is photochemical (Molot et al. 2005, 
Wu et al. 2005), the more intense the light, the 
faster the DOC is broken down. 

Climate warming is expected to increase the •	
probability of drought in Canada’s forests in 
general, including Algonquin Park.  The posi-
tive relationship between hydraulic discharge 
and DOC export from watersheds has already 
been shown to result in a reduction in DOC 
influx into lakes during drought conditions 
(Schindler et al. 1997).

The same study also demonstrated, in an ex-•	
periment involving the artificial acidification of a 
lake, that acid rain has the potential to result in 
a major reduction in DOC concentrations. 

Dissolved organic carbon is a very important 
component of the Algonquin’s aquatic ecosys-
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tems and its continued reduction could have se-
rious consequences.

Clarity of Water

Many of Algonquin’s deeper lakes are still quite 
transparent when compared to the more productive 
lakes south of the Canadian Shield. The Algonquin 
Watershed Baseline Study (Banks and Wilton 2005) 
reports mean secchi disc readings of 4.6m for the 
lakes more than 15 m deep sampled inside the Park 
and 4.1m for similar lakes in the Algonquin head-
waters outside the Park (Table 8.1).  The previously 
mentioned high DOC concentrations are responsible 
for making these values significantly lower that the 
mean value of 9.9 m reported by Wetzel (1983) as 
typical of oligotrophic lakes.  In spite of the DOC val-
ues, the water is still reasonably clear due to the low 
concentrations of algae in the water column.  Low 
phytoplankton productivity and biomass is, in turn, 
attributable to the low concentration of nutrients, 
especially phosphorus, in the lakes (see Table 8.1).   
Phosphorus has been shown to be the factor limit-
ing algal productivity in most shield lakes (Dillon and 
Rigler 1974, Schindler 1977, Dillon et al 2004).   

Phosphorus can enter lakes and streams naturally 
with runoff or fall directly on the lake as deposi-
tion from the atmosphere.  Atmospheric deposition 
is highest near the lake edge in the form of terres-
trial insects, insect parts, plant fragments (Cole et 
al. 1990) and pollen (Banks and Nighswander 1982) 
but decreases exponentially with increasing distance 
from shore. The mean phosphorus value of 6.7 μg/L  
(weighted average from Table 8.1) from the deeper 
lakes of the Algonquin watersheds is lower than 
Wetzel’s (1983) mean value of 8.0 μg/L given for 
oligotrophic lakes and indicates that these lakes are 
“healthy” with respect to nutrient concentrations.   

Human byproducts such as grey water, septic tank 
runoff and soap residue can add phosphorus to 
aquatic ecosystems. These sources of phosphorus 
result in increased algal productivity and biomass. 
Since algae are at the bottom of the food chain this 
might be expected to increase the total weight of 
fish produced by a lake. There are instances where 
this is true, but the major, top of the food chain 

fish in Algonquin, lake trout (Salvelinus namay-
cush), brook trout (Salvelinus fontinalis) and lake 
whitefish (Coregonus clupeoformis) need colder 
water and relatively high oxygen concentrations to 
flourish. In the summer, in lakes sufficiently deep 
to thermally stratify, these fish can be found in the 
deeper, cooler water of the hypolimnion. However, 
the decomposition of high numbers of algae pre-
cipitated into the hypolimnion of overly productive 
lakes reduces hypolimnetic oxygen levels to a point 
where these cool water refugia are no longer suit-
able for the thermally limited fish.  Increased fertil-
ization of Algonquin’s lakes, especially with phos-
phorus, has serious implications in regards to fish 
habitat and must be strictly limited.    

Lakes too shallow to thermally stratify mix all year long, 
recycling the nutrients. This explains the higher phos-
phorus and chlorophyll ‘a’ values in lakes less than 5 
meters deep (Table 8.1). Chlorophyll ‘a’ is a chemical 
component of algae that is used as an index (an easy 
way of quantifying) of algal biomass. Even unfertile 
thermally stratified lakes with small areas of cool water 
under the thermocline still have sufficient algal produc-
tion that their deep-water decomposition will lead to 
hypolimnetic anoxia (see Sundassa Lake oxygen pro-
files in Fig. 8.4).  When the oxygen is totally depleted, 
a “reducing” chemical environment is produced, re-
sulting in the resuspension of nutrients from the sedi-
ments (Carignan and Lean 1991).  These resuspended 
nutrients are redistributed throughout the lake at fall 
turnover where they are available to fuel further algal 
productivity. Therefore, these lakes are more produc-
tive than those that maintain oxygenated hypolimnia.     

In slightly deeper lakes where the hypolimnion is of 
sufficient volume to remain oxygenated, the sediments 
become a nutrient “sink” and the lake stays much less 
productive (see Shier Lake profiles in Fig. 8.4).  This 
category of lake is very sensitive to anthropogenic in-
fluence. Even a relatively small amount of fertilization 
may increase the algal productivity sufficiently that the 
increased decomposition will turn the deeper areas of 
the hypolimnion anoxic, starting the process that will 
result in a considerably more productive lake.

The deeper lakes sampled in Algonquin Watershed 
Baseline Study (Banks and Wilton 2005) have ac-
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ceptable phosphorus concentrations (see Table 8.1) 
and summer hypolimnetic oxygen concentrations 
(see Smoke Lake profiles in Fig. 8.4).  Some of the 
shallower stratified lakes sampled in the same study 
have reduced hypolimnetic oxygen concentration 
values prohibiting their use by lake trout, brook 
trout and whitefish.  Others have anoxic hypolimnia, 
the condition causing the resuspension of nutrients 
from the sediments. 

Physical Characteristics: 

Temperature and Density of Water

In deeper lakes in the summer, the wind and waves 
mix up a sun-warmed, comparatively monothermic 
surface layer called the epilimnion.  The hypolimnion 

is the much cooler bottom layer of a stratified lake.  
The epilimnion and hypolimnion are separated by 
a transition zone of rapidly changing temperature 
called the metalimnion or thermocline.  The isolation 
of the cooler, deeper water from the remainder of 
the lake has two major effects.  First of all, it con-
fines precipitated nutrients to the hypolimnion until 
fall turnover.  Secondly, oxygen concentrations are re-
duced in the isolated hypolimnion due to the respira-
tion and decomposition of plankton.  Typical summer 
temperature profiles can be seen in Figure 8.4.   There 
are periods of microstratification in shallow lakes fol-
lowing stretches of relatively calm days during the 
summer.  On windy days, however, the waves will fre-
quently mix the water in the entire lake, leaving it all 
at approximately the same temperature.   
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Water is most dense at 4°C.  When surface water 
reaches this temperature, it sinks and displaces the 
deeper water upwards, mixing the lake.  At Algon-
quin’s latitude, this happens twice a year (dimictic), 
once in the spring when the water is warming up 
and once again in the fall when the water is cooling 
down.  This recirculization has two important con-
sequences.  It allows for the reoxygenation of the 
entire lake and recycles any nutrients that have been 
trapped in the hypolimnion over the summer. 

In many of Algonquin’s lakes there are microhabitats 
where the water temperature is influenced by the 
upwelling of groundwater.  In shallow areas these 
springs cool the water in summer and keep it warm-
er in winter.  These groundwater upwellings are very 
important to Algonquin’s lake dwelling brook trout. 

Brook Trout, Water Temperature  
and Density

With at least 230 lakes with native brook trout popu-
lations, Algonquin Park has one of the greatest con-
centrations of brook trout lakes and streams in the 
world (Friends of Algonquin Park 2004).  Ground-
water upwellings are at least partly responsible for 
this concentration.  On the Shield outside of the 
Park, there is even a reported instance of lake trout 
using cool water seeps as a thermal refuge (Snucins 
and Gunn 1995).    

Lake dwelling brook trout use the relatively environ-
mentally constant groundwater upwelling sites for 
spawning (Fraser 1985, Curry et al. 1995, Curry and 
Noakes 1995, Quinn 1995, Ridgway and Blanchfield 
1998).  Young brook trout often use shallow water 
upwelling sites in the summer to avoid having to de-
scend to the deeper water where they are subject to 
predation from piscivorous coolwater fish; including 
cannibalistic adult brook trout (Biro 1998).  Small, 
ground - water cooled lake inflows are also fre-
quently used by young brook trout as nursery habi-
tat. (Curry et al.1997, Cornelisse and Evans 1999)  
Many of these streams are so small that they do not 
appear on Ontario Base Maps (Borwick et al. 2006), 
so they don’t necessarily have to be avoided when 
harvesting timber.  

“Groundwater discharge zones around lakes are 
controlled by a number of physical parameters, in-
cluding topography (Beven and Kirkby 1979), drain-
age basin geomorphology (Beven 1987, Devito et 
al. 1996), local geology (Quinn et al. 1991, Devito et 
al. 1996, Freer et al. 1997) and land use (Hartman 
et al. 1996, Johnson and Jones 2000).  Local ge-
ology and bedrock topography appear to exert the 
greatest control on the dominant water flowpaths 
within lake basins on the Canadian Shield (Quinn et 
al. 1991, Power et al. 1999, Noguchi et al. 1999).  
This in turn affects small-scale factors such as water 
temperature in streams, seeps and lakes substrates 
at the land-lake ecotone.”  (Borwick et al. 2006) 

Groundwater cooled habitats appear to be frequently 
essential to the development of brook trout cohorts 
in lakes (Blanchfield and Ridgeway 1997, Borwick et 
al. 2006).  Therefore, to ensure the preservation of 
healthy brook trout populations in Algonquin’s lakes 
and streams, impacts on both groundwater recharge 
areas and on small groundwater-cooled lake inflows 
need to be eliminated.  

In most instances, upwellings useful to brook trout 
as spawning sites are produced by a sufficiently 
large subcatchment containing a layer of sand/grav-
el overburden thick enough to pool and cool the 
captured groundwater.  The final requirement is a 
coarse, hyperpermeable “lens” of overburden that 
funnels the groundwater towards the upwelling site 
(Curry and Devito 1996).  Spawning sites created by 
these conditions are rare and often difficult to find.  
Quinn (1995), using visual fall reconnaissance sur-
veys assisted in some instances by sonic telemetry 
was able to find spawning sites in only 12 of 41 
lakes known to have naturally reproducing brook 
trout populations.  Brook trout usually spawn in shal-
low water, but one of the spawning sites in Quinn’s 
(1995) study was 3.5 m deep and was only found by 
diving at a site frequently occupied by a telemetered 
fish.  To prevent human interference with ground-
water recharge, road building, aggregate removal 
and logging should be prohibited in catchments 
upslope from known or potential spawning sites.  
Quinn (1995) noted that lake-dwelling brook trout 
spawning areas were often in close proximity to lake 
inflows and made the reasonable hypothesis that 
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both surficial and subterranean waterflow would be 
similarly directed by local topography.  This strongly 
suggests that inflow catchments should also be off 
limits to any kind of human activity that could inter-
fere with groundwater supply.     

Finding groundwater-cooled shoreline sites suit-
able for young of the year brook trout habitat in 
Algonquin Park is challenging.  Borwick et al. 2006 
tried to find them using Beven and Kirkby’s (1979) 
topographic index model, ln(α/tanβ) where α is the 
upslope area contributing water to a given water-
shed subsection per unit contour length and β is the 
subsection’s slope angle.  This model combines three 
parameters, the upslope area and upslope catch-
ment steepness of a site together with the slope at 
that particular site.  This numerical value (or index) 
is related to the water saturation of the soil at a site 
which, in turn, is related to the likelihood of finding 
a seep or a groundwater-cooled creek.   

In spite of the difficulties and limitations involved in us-
ing this approach, the model, in most instances, ruled 
out 80 to 90% of lake perimeters as sites with sub-
catchments capable of generating seeps or streams 
usable by young of the year brook trout (Borwick et 
al. 2006).  Wootton (2006), in the nearby Muskoka 
lakes watersheds, showed that surficial geology “per-
formed extremely well in its ability to predict stream 
temperatures”.  Highly permeable soils were associ-
ated with cooler stream temperatures required by 
trout.  Catchments draining into brook trout lakes 
with both highly permeable soils and high shoreline 
topographic indexes should be left untouched.     

Many of Algonquin’s streams begin, or have sec-
tions that begin, as the outflows from lakes.  Al-
though these streams would be somewhat cooled 
by evaporation and shade as they make their way 
through the forest, their temperature would still 
be close to that of the lake epilimnion where they 
began.  Looking at the temperature profiles in 
Figure 8.4, summer stream temperatures of out-
flows from lake surfaces would be expected to be 
around 21°C to 23°C, higher than those accept-
able to brook trout.  Stretches of shallow water 
exposed to the sun would be expected to reach 
even higher daytime temperatures on hot sunny 

summer days.  Groundwater upwellings are nec-
essary to keep Algonquin streams cool enough to 
support brook trout populations.

Chemical Characteristics of Lakes and 
Streams

Dissolved organic carbon, (DOC) nutrient enrich-
ment and oxygen concentrations have already been 
discussed in relation to colour and transparency.  
Conductivity, pH, alkalinity and major anion and cat-
ion concentrations are other chemical parameters 
that help define Algonquin’s lakes.  Both natural oc-
currences and those due to human impacts, such as 
acid rain and salinity from the use of road salt can 
cause problems in these lakes.

pH (Hydrogen Ion Concentration)

Acidity of lake water is expressed as pH, the neg-
ative logarithm of the hydrogen ion concentra-
tion.  A pH of seven is neutral, neither acidic nor 
basic.  Each integer lower than seven means that 
a solution is 10 times more acidic, while each 
integer higher than seven means that a solution 
is 10 times more basic.  Nearly all of Algonquin’s 
lakes are acidic.  Mean summer epilimnion pH 
estimates measured at a depth of 2.5 m were 5.5 
for shallow lakes, 6.2 for lakes of moderate depth 
and 6.5 for the deeper lakes sampled during the 
Algonquin Watershed Baseline Study (see Table 
8.1). Hypolimnion pH values are approximately 
1 unit lower than those from the epilimnion (see 
Fig. 8.4).  Analysis of Algonquin Eco Watch Base-
line Study pH data (Table 8.2) shows, in general, 
that shallow lakes are more acidic than deeper 
lakes and that deeper water is more acidic than 
surface water.  

Lakes on the Canadian Shield have very little buff-
ering capacity and are frequently naturally acidic.  
Allochthonous dissolved organic carbon has a 
considerable organic acid component.  Carbon di-
oxide acquired from the atmosphere or produced 
during respiration or decomposition acidifies lake 
water.  Sphagnum moss will also reduce pH (Cly-
mo 1964, Mackie 2001). 
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Acid precipitation caused by emissions from indus-
try, power generation and automobiles, are add-
ing acid to Algonquin’s lakes and streams, mainly 
as sulphur dioxide (SO

2
) and nitrogen oxides (NO

x
).  

The major sources of atmospheric SO
2
 in central On-

tario are coal-burning utility plants and ore smelters.  
There have been major reductions in the emissions 
from both of these sources over the last 30 years.  
Sudbury smelters have undergone a 90% reduction 
in emissions (Jeffries et al. 2003).  Although fuel-
burning utility facilities do add to atmospheric NO

x 

concentrations, the major source of this acid form-
ing compound is the internal combustion engines of 
automobiles and trucks.  Catalytic converters have 
helped reduce the quantity of these NO

x
 emissions.  

Nitrogen oxide levels have not been reduced as sul-
phur dioxide levels have, but they are, at the mo-
ment, only a minor component of lake acidification 
in south-central Ontario (Jeffries 1995).

Acidity is known to detrimentally affect aquatic life 
below a pH of 6 (Doka et al. 2003, Holt et al. 2003).   
Many lakes or parts of lakes from the Algonquin wa-
tersheds fall into this category (see Table 8.2).  The ef-
fects of acid rain on freshwater ecosystems have been 
listed in Environment Canada (2004): reduced algae 
and invertebrate taxonomic richness, reduced fish and 
amphibian abundance and distribution, impacts on 
waterbirds through disruption of their food webs, sim-
pler food webs dominated by acid tolerant biota, the 
extirpation of acid-sensitive taxa, loss of preferred prey 

species, reduced nutritional value of remaining prey, 
and the extension of  toxicological effects such as met-
al toxicity from primary producers (e.g. algae) through 
to the tertiary consumers (e.g. birds and fish). 

Algonquin Park’s 2456 lakes (Ontario Ministry of Natu-
ral Resources 1998) have a considerable range of pH 
and alkalinity levels (see tables 8.1 and 8.2).  In the mid 
1970s, the peak years for acid rain in central Ontario, 
the average pH of the acid rain in shield areas in near-
by Haliburton-Muskoka was 4.14 (Dillon et al. 1978).  
There is no doubt that at this time some of Algonquin’s 
lakes with little buffering capacity became more acidic 
and suffered the incumbent biological effects. Acid 
precipitation in Eastern Canada was reduced by 54% 
between 1980 and 1997 (Canadian Council of Minis-
ters of the Environment 2001), but significant further 
decreases are required if sections of Algonquin are not 
to exceed critical load values for sulphate deposition. 
“Critical loads for sulphate deposition are defined as 
the amount of sulphate that can be deposited on the 
area and still maintain 95% of the lakes in the region 
at or above a pH of 6” (Canadian Council of Minis-
ters of the Environment 1998).  Further reductions in 
acid precipitation are needed to prevent the continued 
acidification of some of Algonquin’s lakes and streams.  
Ontario has made the commitment to reduce suphate 
emissions by another 50% from its Countdown Acid 
Rain Program Cap by 2015 (Canadian Council of Min-
isters of the Environment 2001).  

<5 5.0 - 5.4 5.5 - 5.9 ≥6

Algonquin 2001-2003 <5 2.5 3 3 11 7

Watershed 5 to 15 2.5 3 9 4 38

Baseline 10 1 6 3 5

>15 2.5 0 0 4 27

10 3 12 13 6

20 7 11 4 1

Apios 1982-1984 all depths 1 15 55 352

CWS 2006 all depths photic zone 1 8 11 16

Algonquin Watershed Baseline Study data include lakes situated outside the Park in watersheds draining into the Park.  The other two data 
sets are from lakes inside the Park.  APIOS = Acid Precipitation in Ontario Study, CWS = Canadian Wildlife Service.

Study Year(s) Lake Depth Sampling pH Category
  Category  Depth
  (m) (m)

Table 8.2.  Number of lakes in selected pH categories from sampled lakes in Algonquin Watersheds
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Alkalinity

Alkalinity is the measurement of the water’s ability 
to neutralize acids.  The Gran alkalinity method gen-
erates a more “integrative measure of lake acidifica-
tion” than pH because it uses a multi-point titra-
tion method and its determination is not affected by 
environmental variables that influence pH measure-
ment (Environment Canada 2004).  An alternative 
method of measuring the same characteristic is the 
Acid Neutralizing Capacity (ANC), the sum of the 
base cations less the sum of the acid cations (mea-
sured in equivalents) (Environment Canada 2004).  
When Gran alkalinity and ANC are negative, all acid 
neutralizing capacity has been lost.  The degree of 
negativity is an indication of the level of acidifica-
tion (Environment Canada 2004).  Alkalinity is now 
most frequently expressed in microequivalents/litre 
(μeq/l), essentially an expression of the amount (in 
micrograms) of hydrogen ions than can be neutral-
ized by a litre of the water being analyzed.  Lakes 
with negative alkalinity values are considered acidi-
fied, those with values between 0 and 50 μeq/l ex-
tremely sensitive, 50 and 200 μeq/l moderately sen-
sitive, 200 to 500 μeq/l low sensitivity, and greater 
than 500 μeq/l as not sensitive (Ontario Ministry of 
the Environment 1982).     

There are considerable, but expected, differences be-
tween the three data sets in tables 8.2 and 8.3.  There 
is a “high degree of inter-annual variation in the pH and 
alkalinity data for many lakes” (Environment Canada 
2004).  The water chemistry in shield lakes is changing 

due to reduced SO
2
 emissions (McNicol et al. 1998, Jef-

fries et al. 2003).  The Canada Wildlife Service (CWS) 
information is concentrated on smaller lakes because 
of their importance to waterfowl and other wildlife 
species.  These lakes tend to be more acidic (see Table 
8.1) and may have lower alkalinity values.   

Pulses of decreased pH are a characteristic of 
spring runoff on the Canadian Shield (Jeffries et 
al. 1979; Gunn and Keller 1984).  When shield 
wetlands dry out during periods of drought, 
reduced sulphur compounds are oxidized into 
SO

4
 which is flushed from the watershed when 

streamflow resumes, causing a pulse of reduced 
pH (Eimers et al. 2007).  Increased acidity and 
associated high inorganic aluminum concentra-
tions make these periods of pH depression the 
most biologically damaging.    

Alkalinity is extremely important because it mod-
erates the effects of these acidic episodes; the 
greater the alkalinity, the greater the potential to 
neutralize acid. 

Conductivity

Conductivity is a measurement of how easy it is 
for electricity to pass through a substance.  For 
aqueous solutions, conductivity is a measurement 
of the relative concentrations of charged particles 
dissolved in the water.  Since the solubility of Al-
gonquin’s bedrock and overburden is quite low, 
conductivity values from lakes and streams are also 
low.  A mean conductivity value (2.5 m depth) of 

Algonquin Watershed Baseline Study data include lakes situated outside the Park in watersheds draining into the Park.  The other two data 
sets are from lakes inside the Park.  APIOS data comes from Conrad (1986). APIOS = Acid Precipitation in Ontario Study, Algonquin Bl. = 
Algonquin Watershed Baseline Study, CWS = Canadian Wildlife Service.

Extremely Moderately Low or not

Acidified sensitive sensitive sensitive

< 0 μeq/l 0-50 μeq/l 50-200 μeq/l >200 μeq/l

APIOS 1982-1984 3 26 54 17

Algonquin Bl. 2001-2003 0 3 48 49

CWS 2006 3 83 14 0

 Study Year(s) Alkalinity Category

Table 8.3.  Percentages of sampled Algonquin Watershed Lakes in selected alkalinity categories.
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29.4 μS/cm (standard deviation = 9.0 μS/cm) was 
calculated from 104 lakes in Algonquin water-
sheds from data collected during the Algonquin 
Eco Watch Baseline Study (2005). Lakes adjacent 
to highway 60 were left out of this data set be-
cause they exhibited inflated conductivity values, 
probably due to road salt. 

In the Algonquin Eco Watch (2005) study there 
was little difference between the conductivity val-
ues from the three different lake depth categories 
(see Table 8.1).  Excepting the increased values oc-
curring in areas of anoxic hypolimnia, conductiv-
ity values appeared to be unrelated to sampling 
depth. Acidic Deposition in Ontario Study (APIOS) 
data from 422 lakes sampled from 1982 to1984 
(Ontario Ministry of the Environment 2007) re-
ported higher conductivity values (mean = 36.1 μS/
cm, S.D. = 14.5 μS/cm), but they include the salty 
highway 60 corridor lakes.  The thirty - six small 
Algonquin lakes sampled by the Canadian Wildlife 
Service (CWS) in 2006 had much lower conductiv-
ity values (mean = 17.3 μS/cm, S.D. = 3.2 μS/cm).  

Road Salt  

All sampled lakes less than 50 ha in area, located 

downslope and within 500 m of highway 60 in 
Algonquin Park had considerably higher conduc-
tivity values than similar interior lakes (see Fig. 
8.5).   The corridor lakes, Brewer, Costello, Jake 
and Found, sampled in 2002 had mean water 
column chloride concentrations (up to a depth 
of 15 m –the limit of the probe) of 26 mg/l (June 
1), 28 mg/l (July 10), 93 mg/l (June 21) and 17 
mg/l (July 10) respectively, while none of the in-
terior lakes sampled had any detectable amount 
of chloride (Banks and Wilton 2005).  Road salt is 
the obvious explanation for both the conductiv-
ity and chloride values.   

The observed chloride concentrations in the high-
way 60 corridor lakes fall within the 12 – 235 mg/l 
range specified by Environment Canada (2001) 
as capable of leading to shifts to more salt toler-
ant algae populations.  Since salt water is dens-
er and heavier, there is a tendency for it to sink 
and “pool” in the lower lake levels. In headwa-
ter lakes with a low flushing rate, this condition 
will be exacerbated.  “Increased salt concentra-
tions in lakes can lead to stratification, which re-
tards or prevents the seasonal mixing of waters, 
thereby affecting the distribution of oxygen and 
nutrients” (Environment Canada 2001).  Unusual 
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) measurements taken a depth of 2.5 m for small lakes (< 50 ha) downslope and within 500 m of Highway 
60 in Algonquin Park.  The “Interior Lakes” column is the mean of values from small lakes that are not in close proximity to highway 60.  
Data from Banks and Wilton, 2005.
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spring oxygen and conductivity profiles (Fig. 8.6) 
suggest that this is already occurring in Jake Lake.  
There are exceptionally low deep-water oxygen 
concentrations for this early in the spring and con-
ductivity values are increasing with depth (rather 
than remaining constant). This is strong evidence 
supporting the theory that chemical density strati-
fication has interfered with spring mixing.  Clearly, 
road salt is having an effect on Algonquin’s small 
highway 60 corridor lakes! 

Road salts are “toxic” as defined in the Section 64 of 
the Canadian Environmental Protection Act, 1999.  
The Ontario Water Resources Act does not exempt 
road salts from its provisions (Environmental Com-
missioner of Ontario 2007).  Ironically, Regulation 
339 of the “Environmental Protection Act” con-
tradicts the Water Resources Act and does exempt 
them.  Unfortunately, there does not seem to be any 
cost effective replacement for road salt and there is 
no question that public safety is paramount.  New 
winter road management technology such as the 
pre-wetting of salt, direct application of liquid salt, 
electronic spreader controls and a “Road Weather 
Information System”, should all help reduce the to-
tal salt that has to be applied to highway 60 (Steve 
Birminghan, MTO. pers. comm.).  Although the chlo-
ride ions are still toxic, the base cation components 
(calcium and magnesium) of the liquid brine might 

actually be beneficial to the corridor lakes.   

The mean DOC values in Table 8.4 are remarkably 
similar even though they are from different years, dif-
ferent lakes and different sized lakes.  Excluding DOC 
and aluminum values, the Dorset values are lower than 
the A.P.I.O.S.  Perhaps only attributable to year-to-year 
variation, these decreasing trends over time for these 
parameters are consistent with those observed in the 
much more rigorous Environment Canada (2004) analy-
sis.  The reduced ion concentrations in the CWS data are 
likely attributable to the smaller lake size.

Calcium in Lakes and Streams

The calcium cation (Ca2+) is relatively rare in shield 
lakes and streams (see Table 8.4), because it is not 
a major component of the bedrock and because 
the bedrock is not very soluble (Jeriorski and Yan 
2006).  Calcium is very important to aquatic eco-
systems.  It is the major basic cation capable of 
neutralizing acid inputs and an important micro-
nutrient.  Calcium is a major component of crus-
tacean carapaces and low calcium concentrations 
can influence the presence or abundance of certain 
crustacean zooplankton species (Wævågen et al. 
2002).  These crustaceans are often an important 
component of aquatic food webs.  Unfortunately, 
the calcium concentrations in many shield lakes 
and streams have been decreasing (McNicol et al. 
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1998, Jeffries et al. 2003, Watmough et al. 2005).  
Acid precipitation and timber harvesting are two 
factors responsible for the depletion of calcium 
from a watershed. 

Acid precipitation has already depleted the pool of 
the Ca2+ ions from forest soils (Likens et al. 1996).  
The sulphate ion is a carrier for cations (Galloway 
et al. 1983), so recent reductions in acid precipi-
tation have led to runoff with a lowered capacity 
to export calcium from the terrestrial watershed.  
Calcium ion precipitation has also been decreasing 
(Sirois et al. 2001).   Reductions in the concentra-
tions of the acidic sulphate ions in lakes have been 
partially, and sometimes completely, compensated 
by lowered concentrations of the basic calcium 
ions.  In many lakes, the increased pH and alkalin-
ity values expected due to reduced acid deposition 
have been offset by reduced Ca2+ concentrations 
(Jeffries et al. 2003). 

When you remove trees from a watershed, you re-
move the calcium that they contain.  “Calculations 
suggest that harvesting will lead to dramatic reduc-
tions in lake base cation levels and that many lakes 
will exceed the critical load of acidity unless substan-
tial decreases in SO

4
2- deposition occur” (Watmough 

et al. 2003).  The removal of calcium from a water-
shed during timber harvesting has the potential to 
have a negative effect on the acidity of some of the 
sensitive lakes in Algonquin Park.   

Although not as environmentally significant, the re-
sponses of other base cation concentrations, such as 
Magnesium (Mg2+) and potassium (K+) to acid rain 
are roughly similar to that of calcium. 

Aluminum, Mercury and Cadmium in 
Lakes and Streams

Three potentially toxic metals, aluminum, mercu-
ry, and cadmium are also a threat to Algonquin’s 
aquatic ecosystems.  In sufficiently acidic forest 
soils, acid rain transposes aluminum initially found 
as components of a static organic compounds into 
toxic soluble mineral forms (Driscoll et al. 2004).  
This mobilized aluminum can be easily carried with 
runoff into streams and lakes.  The same chemical 
reaction occurs in acid lakes: the aluminum com-
plexed with DOC molecules is transformed into 
toxic inorganic forms.  

One of the reasons that acidity is harmful to organ-
isms in aquatic environments is the associated in-
crease in toxic mineral aluminum concentrations.  
Instream bioassays conducted as part of the “Epi-
sodic Response Project” in the Adirondacks showed 
that fish mortality of the test species (brook trout, 
mottled sculpin, Cottus bairdi, slimy sculpin, Cottus 
cognatus, and blacknose dace, Rhinichthys atratu-
lus) was more closely related to monomeric Alumi-
num concentrations than it was to pH (Driscoll et 
al. 2004).  This suggests that the increased mineral 
aluminum concentrations are more harmful to the 
fish than the lowered pH values.  

Seventeen of the twenty Algonquin lakes sampled 
by the Ontario Ministry of the Environment for mer-
cury (Hg) contamination listed fish with restricted 
consumption advisories.  No lake trout were sam-
pled in the remaining three lakes, and one of the 
three, Galeairy Lake, had no fish longer than 30 cm 
included in the analysis (from a table in Strickland 

Study Years Parameter

DOC Ca2+ Mg2+ K+ SO
4

2- AL

(mg/l) (μg/l) (μg/l) (μg/l) (μg/l) (μg/l)

A.P.I.O.S. 1982-1984 5.04 3.05 0.98 0.50 7.47 39.3

Dorset 1988 & 1992 5.8 2.4 0.8 0.4 7.2 87.2

CWS 2006 5.33 1.41 0.42 0.33 3.89 NA

A.P.I.O.S. and Dorset values were calculated from data in the Dorset Environmental Science Center Inland Lakes Database.  DOC = dissolved 
organic carbon, A.P.I.O.S. = Acid Precipitation in Ontario Study, CWS = Canadian Wildlife Service

Table 8.4  Comparison of means of chemical parameters from Algonquin Lakes.
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2002).  Mercury contamination of fish in Algonquin 
Park is extensive.  Mercury is a potent neurotoxin, 
especially in its methylated form (MeHg), which can 
cause motor, sensory and developmental problems 
in vertebrates (Clarkson 1992).   

The ability of most organisms to excrete MeHg is 
very limited.  Fish, especially older and larger ones, 
are very inefficient at excreting MeHg, the major 
component (>95%) of mercury in fish (Trudel and 
Rasmussen 1997).  This means that MeHg will “bio-
accumulate” in fish.  Most of the consumption of 
carnivores is used for energy, not growth; the weight 
of food consumed is always many times larger than 
any increase in body weight.  Therefore, mercury 
concentrations will be amplified each step up in 
trophic level (biomagnification).  “It can be concen-
trated more than a million-fold in the aquatic food 
chain” (Grigal 2002).  Mercury is a health concern 
in relation to Algonquin’s fish, and the consumers of 
those fish, both wildlife and human.  Lake trout, as 
a long-lived fish at the top of the aquatic food chain, 
are very susceptible to mercury contamination.  

The major differences in the mercury (Hg) contami-
nation levels frequently found in similar-aged species 
of fish in neighbouring lakes cannot be attributed 
to differences in deposition or climate (Bodaly and 
Kidd 2004).  The variability of Hg concentrations in 
the flesh of these otherwise-similar fish, therefore, 
are ascribed to the trophic level of the fish and the 
combination of the various factors affecting the 
concentration of MeHg in the lakes.  Studies using 
stable nitrogen isotope ratios in tissues (Kidd et al. 
1995) and studies in lakes with differing food webs 
(Cabana et al. 1994, Cabana and Rasmussen 1994) 
show that the Hg concentrations in predators in-
crease as food chains lengthen.  Since the presence 
of rainbow smelt (Osmerus mordax) often increases 
the length of the food chain, their introduction to 
lakes can result in increased mercury concentrations 
in lake trout.      

Bodaly and Kidd (2004) list several factors that af-
fect the concentration of MeHg in lakes. The cooler 
epilimnion of larger lakes lead to lower MeHg con-
centrations due to reduced Hg methylization (Boda-
ly et al. 1993). The watershed to lake area ratio is 

important because it affects the MeHg input with 
runoff per unit lake area (Suns and Hitchin 1990, 
Evans 1986). Lakes with higher DOC concentrations 
tend to have higher MeHg concentrations because 
the MeHg is carried into the lake with DOC from 
the watershed (McMurtry et al. 1989). Methyl mer-
cury concentrations in lakes is proportional to the 
percentage of the watersheds that are peatlands 
because the peatlands are in important source of 
MeHg production (St. Louis et al. 1994).  MeHg con-
centrations are inversely proportional to pH because 
acidity increases the rate of Hg methylization (Mc-
Murtry et al. 1989).   

Next to mercury, cadmium is considered the most 
toxic metal (Bryan 1971, Förstner and Wittmann 
1983). Excessive human consumption causes “itai-
itai” disease that can lead to severe skeletal defor-
mities and even death. “Cadmium competes with 
and displaces Zn in a number of Zn-containing met-
aloenzymes by irreversible binding to active sites, 
thereby destroying normal metabolism” (Förstner 
and Wittman 1983). 

The uptake of cadmium (Cd) by aquatic plants and 
animals does not always seem to be related to its 
concentration in lakes (McCracken 1987). Other en-
vironmental factors such as DOC concentration, pH 
and hardness are major factors affecting Cd uptake. 
Similar to mercury and aluminum, cadmium uptake 
(and toxicity) is inversely related to both natural 
organic acid concentration and pH (Wong 1987). 
Although most organic acids are believed to com-
plex with cadmium to reduce its toxicity, evidence 
suggests that some of the low molecular weight 
fractions of these humic substances are actually re-
sponsible for the increased uptake of this metal by 
phytoplankton and zooplankton (Wong 1987).  

Water hardness is a measurement of the mineral 
content of water, the major component of which 
is the Ca2+ concentration. As water hardness in-
creases, cadmium uptake and toxicity decreases for 
many organisms (McCracken 1897, Wong 1987). 
It has been hypothesized that increased hardness 
causes an increased complexation of Cd2+ into 
nontoxic fractions.  It is also suspected that the in-
crease in cadmium uptake of aquatic biota in soft 
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waters is due to its chemical similarity to Ca2+. The 
organisms absorb cadmium in place of the relative-
ly scarce calcium.  

Experimental addition of cadmium to a lake in 
north-western Ontario area did increase the cad-
mium concentrations of organisms in all trophic 
levels, sometimes by a factor as high as 40 (Mal-
ley 1996). It appears that, in soft water conditions 
where all other environmental factors are kept con-
stant, the concentration of cadmium in aquatic or-
ganisms is influenced by the concentration of the 
metal in the lake. 

Algonquin’s lakes are frequently acidic and near-
ly always have low Ca2+ concentrations. Calcium 
ion concentrations are getting even lower (Jef-
fries et al. 2003). As shown earlier, anthropo-
genic environmental factors are likely reducing 
the DOC concentrations of lakes: compounds 
that can complex with cadmium, reducing up-
take and toxicity. Many of Algonquin’s lakes have 
characteristics conducive to elevated biological 
cadmium uptake.  

Evidence that cadmium is influencing Algonquin 
ecosystems is exhibited by its moose popula-
tion.  Aquatic macrophytes, one of the staples of 
moose diet, concentrate cadmium in soft-water, 
acid aquatic environments like those in Algon-
quin’s lakes and streams.  Measured cadmium 
concentrations in the kidney’s of moose from 
the Algonquin region (21.9 mg / kg) were higher 
than those in any other Ontario site, “compa-
rable to the highest regional mean values in Que-
bec and Manitoba and considerably higher than 
levels recorded in Manitoba, Norway or Sweden 
(Glooschenko et al. 1987).  The cadmium levels 
in moose kidney and liver are so high that it is 
recommended that these organs are not used for 
human consumption.   

There are large pools of mercury, cadmium and alumi-
num in terrestrial watersheds and aquatic ecosystems. 
Reductions in these terrestrial concentrations and re-
ductions in direct deposition could only be lowered 
by the reduction in the release of these metals into 
the atmosphere during industrial processes: burn less 

or burn cleaner. We do know that increased acidity 
increases the leaching of aluminum from the soils to 
the streams, as well as changing aluminum, cadmium 
and mercury compounds into their much more toxic 
forms. One method of limiting the harmful effects of 
these metals is to control acid deposition. 

Management Issues in the Aquatic 
Environment:

Endocrine Disruption Substances

Human activity is releasing ever-increasing quantities 
of chemicals into the environment, including Algon-
quin Park.  Many of these compounds are harmless 
and have little, if any, effect on the health of eco-
systems or individual organisms.  However, some of 
these substances can interfere with the well-being 
of both people and the environment.  Endocrine-dis-
rupting substances (EDS), some of which are phar-
maceuticals, along with many of the other non-EDS 
pharmaceuticals, have the potential to negatively 
impact both the environment and human health.  
EDS can mimic the action of natural hormones or 
interfere with their function by affecting hormone 
production, release, transport, metabolism or elimi-
nation.  Examples of EDSs are PCBs, DDT, atrazine, 
nonylphenol, polycyclic musk compounds, natural 
and synthetic steroids, and DEET.    

EDSs are found in pharmaceuticals, detergents, 
soaps, fabric softeners, insect repellants and per-
sonal care products such as perfumes, shampoos, 
lotions and shaving foams.  They have been found 
in waste water from sewage treatment plants in 
Canada (Miao et al. 2002, Lee et al. 2003).  Very 
low concentrations of estrogen compounds have 
been shown to induce female characteristics in male 
fish (Jobling et al. 1998, Islinger et al. 2003, Met-
calfe et al. 2003, Parrott and Blunt 2005).   A mix-
ture of pharmaceuticals has been shown to cause 
fish and plant mortalities and to affect algae and 
zooplankton diversity and abundance in simplified 
experimental aquatic ecosystems (Richards et al. 
2004).  These chemicals can affect aquatic ecosys-
tems in very low quantities and should be avoided 
whenever possible.   
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Pharmaceuticals and non-pharmaceutical EDSs could 
enter Algonquin’s lakes and streams as unused med-
ications, discarded cleansers, excreted pharmaceuti-
cals or when washed off the skin when swimming.  
Concentrations of these substances are likely to be 
very low in Algonquin water bodies, but the Park 
does have about 1 million visitors/yr (Winters 2007), 
and there are, undoubtedly, some of these chemi-
cals in the lakes and streams.  

West Nile disease and the abundance of insect pests 
during certain times of the year, make DEET a nec-
essary evil. In recent years, the use of one group of 
EDSs, the nitro musks, have been reduced because 
of their bioaccumulation potential and toxicologi-
cal effects on aquatic organisms (Lee et al. 2003).  
The nitro musks have been replaced by polycylic and 
macrocyclic musk compounds which are somewhat 
more environmentally friendly, but still qualify as 
endocrine-disrupting compounds.  None of these 
musk compounds are necessities and they should 
not be brought into the Park.   

Cleansers and personal care products with EDSs 

should not be brought into the Park.  It is often dif-
ficult to avoid doing so, however, because there is 
no law requiring the identification of chemicals as 
possible EDSs on product labels. Wisdom would dic-
tate that extreme caution must be taken with these 
environmentally altering compounds in the Park. 

Dams and Control Structures

There are 13 gated control dams and 10 weirs in Al-
gonquin Park (Ontario Ministry of Natural Resources 
1998) increasing the depths and the surface areas 
of the lakes, as well as regulating the discharge of 
the streams draining them.  Other lakes are enlarged 
by the remnants of barriers built in the 1800s when 
waterways were the main method of transporting 
timber out of the Park.  Rivers such as the Crow, 
Opeongo and Petawawa still show evidence of the 
human impact of the old sluices and cribs built to 
guide the timber down their channels.   

“Connectivity” theory suggests that dams can be 
ecologically detrimental by interfering with the 
natural dispersal of organisms (Søndergaard and 
Jeppesen 2007). This “connectivity” is necessary for 
the recolonization of restored sites (Hughes 2007).   
For example, if an Algonquin lake recovers from acid 
rain, it may not be able to be repopulated by species 
from a neighbouring lake if there is a dam between 
the two lakes.  One example of the pervasiveness of 
human influence on the wilderness (and an example 
of decreased connectivity) is on the southwest cor-
ner of Source Lake (Fig. 8.8a) where an old railway 
bed separates, all but a few centimetres of water in 
a culvert (Fig. 8.8b), a 12 ha deepwater bay from the 
body of the lake. 

Spatial analysis of fish populations on the Canadian 
Shield in Quebec, suggest that “past colonization 
routes are relatively more important than current 
ones in structuring fish communities at the land-
scape level” (Bertolo and Magnan 2006).  There are 
instances when interference with connectivity has its 
advantages. It is the dam at the south end of An-
nie Bay that is preventing northern pike (Esox lucius) 
from invading Opeongo Lake (Mandrak and Cross-
man 2003), where they would gradually be expected 
to reduce the species diversity of the lake.  

Figure 8.7.  Tea Lake Dam.
Allan Chamberlain
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The function of gated dams is to control dis-
charge and lake levels.  These lake levels can 
be manipulated according to non-natural time-
tables.  Algonquin lake discharges are controlled 
to “make water available for downstream use, 
as a measure of flood control to prevent shore-
line or property damage and to sustain summer 
recreational uses and fisheries habitat” (Ontario 
Ministry of Natural Resources 1998). The manage-
ment of discharge from the controlled Muskoka 
headwater lakes (Joe, Ragged, Burnt Island, Tea, 
Smoke and Canoe) is “guided by a formal agree-
ment with Ontario Hydro” (Ontario Ministry of 
Natural Resources 1998). Mortality of hibernating 
amphibians and reptiles can occur in instances of 
extreme winter drawdown.  Both brook trout and 
lake trout are fall spawners and frequently deposit 
their eggs in shallow water.  There have been nu-
merous reports in the literature of considerable 
lake trout egg mortality due to winter drawdown 
(Wilton 1985, Legault et al. 2004) although Frank 
Hicks has reported only “low” egg mortality from 
the 1.0 – 1.5 m drawdown of Algonquin’s Smoke 
Lake (Legault et al. 2004). 

Significant headway has been made to ensure that 
drawdowns do not result in lake trout egg mortal-
ity in water-level-controlled Algonquin lakes.  In the 
most recent management plans for both the Musko-
ka, South and Madawaska River watersheds, little, 
if any, additional winter drawdown is sanctioned in 
the Park following the fall lake trout spawning pe-

riod. (OMNR and OPG 2000, OMNR et al. 2006)   

There are pros and cons in the debate of the regu-
lation of water levels.  Canoeists may prefer the 
shorter portages between the larger lakes and the 
deeper late summer water levels in the streams 
where flow has been regulated.  There are those 
who believe that the Park’s waterbodies should be 
unregulated and left in as natural a state as possi-
ble to facilitate the natural succession of the lakes, 
streams and ecosystems they support, and are sup-
ported by, and to insure that a natural evolution 
of aquatic ecosystems can occur.  The inevitable 
compromises resulting from multiple demands on 
this drainage system create the potential for seri-
ous ecosystem interference.

Special Protected Status of Watersheds 
Outside the Park; Designation -E67 n

Several of Algonquin’s watersheds have headwaters 
outside of the Park’s boundaries.  The increasing 
populations of nearby southern Ontario urban areas 
will inevitably exert pressure for the development of 
these headwaters. If these waterbodies are fertilized 
as a result of increased use of cottages, homes, and 
farms, some of the nutrient generation inherent in 
such growth will be carried downstream and affect 
the water quality inside the Park.  To prevent this from 
occurring, the headwaters of these outside-the-Park 
watersheds with substantial downstream Algonquin 

Figure 8.8a. An old railway bed separating a 12 hectare bay from 
the body of Source Lake.

Figure 8.8b. The culvert under the old railway bed. Notice that the far end 
of the culvert is blocked.  Other than during spring runoff, or following 
major rainfall events, there would be no significant aquatic connection 
between the lake and the bay.

Mike Wilton Allan Chamberlain
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drainage have recently been given a special protected 
status designation -E67n (Ontario Ministry of Natu-
ral Resources 2006).  This policy does not allow the 
authorization or the disposition of Crown lands for 
seasonal residential, rural residential, remote cottage, 
private recreation camp or commercial outpost camp 
development (Ontario Ministry of Natural Resources 
2006). These aspects of this policy report are environ-
mentally sound and must not be rescinded or watered 
down under the inevitable pressure from people or 
institutions with different priorities. 

Aggregate Extraction and Mining in 
Designation E67n.

OMNR land use designation (E67n) allows for 
aggregate extraction and mining in Algonquin 
headwaters outside the Park itself.  Both of 
these activities have the potential to interfere 
with ground and surface water flow.  There is a 
caveat that applies to allowable mining and ag-
gregate extraction in the E67n designation “This 
activity must be conducted in a manner that 
protects the water quality of these watersheds” 
(OMNR 2006).  One aspect of water quality ex-
tremely important to brook trout populations, 
water temperature, is influenced by the quantity 
of groundwater influx.  It could be argued that 
groundwater interference is inherent to mining 
and aggregate extraction (Algonquin Eco Watch 
2001).  At the very minimum, a hydrogeological 
study would have to show that any proposed ex-
traction would be unlikely to result in any inter-
ference in groundwater recharge or flow or any 
other water quality parameter.

Timber Harvesting and Brook Trout.

Inside Algonquin Park logging is permitted in the 
land classified as “recreation / utilization zone.” In 
this zone, timber harvesting is prohibited within 120 
m of lakes and streams (Ontario Ministry of Natural 
Resources 1998).  This policy does not adequately 
protect important brook trout habitat.  “Most 
groundwater habitats used by YOY (young-of-the-
year) brook trout are not identified by current map-
ping information” (Borwick et al. 2006) and could 
potentially be ignored when building roads and har-

vesting trees.  Also, many of the areas of ground-
water recharge, or flow, so important to brook 
trout survival, fall outside the buffer zone (Curry 
and Devito 1996; Buttle 2002) and therefore can be 
subjected to logging or aggregate removal for road 
building, to the detriment of brook trout survival.  
Curry and Devito (1996)  suggest that “It would be 
more realistic to view the spawning and incubation 
habitats in terms of necessary hydrological require-
ments and thus develop a definition of buffer zone 
in terms of hydrological units” instead of the current 
prohibition based on distance. 

Brook trout are a cool water fish. They prefer 
temperatures from 14°C to 16°C (Sullivan 1954, 
Ferguson 1958, Fisher and Sullivan 1958, Cherry 
et al. 1977).  Creasar (1930) and Hokanson et 
al. (1973) report that the maximum temperature 
acceptable to brook trout is 19°C, although Fry 
et al. (1946) claim that conditioned brook trout 
can tolerate temperatures up to 25°C.  Many of 
Algonquin’s streams can be inhabited by brook 
trout, however, because they have stretches that 
are cooled by groundwater upwellings.  Trout use 
these “refugia” to keep cool during the summer 
months (Gibson 1966).   They also use these up-
welling areas in the winter when the groundwa-
ter is warmer than the surface water (Cunjak and 
Power 1986, Cunjak 1996).  Groundwater upwell-
ings are also very important to riverine brook trout.  
Therefore, recharge areas must be protected! 

The Algonquin Forest Management plan has recent-
ly been updated in an attempt to deal with these 
issues.  The buffer zone of restricted aggregate 
removal and road-building activities around self-
sustaining brook trout lakes has been expanded to 
500 m and the small, cool nursery streams are to 
be identified before logging can take place (Hicks 
2009, this volume).  

Biological Disruption of  
Aquatic Ecosystems

As previously mentioned, shield bedrock is not very 
soluble and releases relatively low amounts of nu-
trients into Algonquin’s waterbodies resulting in 
lakes low in productivity and biomass.  Algonquin’s 



Hugh Banks 265

glacial history and topography has limited coloni-
zation through drainage systems.   These two fac-
tors have led to the development of simple aquatic 
ecosystems with relatively little diversity.  These 
ecosystems “can be highly sensitive to invasions” 
(Vander Zanden et al. 2004b). 

Species already found in limited areas within the 
Park with the capability for further colonization 
are smallmouth bass (Micropterus dolomieu), 
largemouth bass (Micropterus salmoides), rock 
bass (Ambloplites rupestris), northern pike (Esox 
lucius), yellow perch (Perca flavescens), rainbow 
smelt (Osmerus mordax) and rusty crayfish (Or-
conectes rusticus).  

The bass originated from the Mississippi and Great 
Lakes watersheds. Smallmouth bass were first in-
tentionally introduced into Rock and Cache Lake 
around 1900 and to many of the other lakes easily 
accessible lakes in the first half of the twentieth 
century until the practice was discontinued (Hicks, 
2009, this volume). It is likely that both smallmouth 
bass and largemouth bass were illegally stocked 
into Algonquin Lakes (or waterbodies that allowed 
them access to Algonquin watersheds).  Rock bass 
were probably introduced and yellow perch ranges 
expanded by bait bucket transfers.  Smallmouth 
bass reduce the abundance and diversity of littoral 
zone minnows, severely reducing them as a com-
ponent of lake trout food webs (Vander Zanden et 
al. 1999, Vander Zanden et al. 2004a) leading to a 
reduced growth rate of the trout (Vander Zanden 
et al. 2004b). The introduction of bass or perch 
have also been shown to interfere with brook trout 
populations by reducing the average size of the 
trout as well as their abundance. 

Northern pike have reached Algonquin from the 
Ottawa River and the Great Lakes watersheds. It is 
thought that their advance into the Park has been 
facilitated by fisherman lifting them over dams or 
natural barriers. Pike are a competitor and predator 
of lake and brook trout (Mandrak and Crossman 
2003) and can cause major changes to fish, macro-
invertebrate and zooplankton community structure 
(Byström et al. 2007). 

Rainbow smelt are native to the coastal waters 
of eastern North America and were intentionally 
stocked into the Great Lakes in the early 1900s as 
prey for introduced salmon (Mandrak and Cross-
man 2003). They are found in North Tea and Mani-
tou lakes in the Amable du Fond watershed in the 
northwest corner of the Park as the result of an un-
authorized introduction in the 1980s (Mandrak and 
Crossman 2003). They have been shown to cause 
declines in lake whitefish and lake herring popula-
tions (Evans and Waring 1987) and are associated 
with higher contaminant concentrations in game 
fish, thought to be attributable to the lengthening 
of food chains (MacCrimmon et al. 1983, Vander 
Zanden and Rasmussen 1996). 

Rusty crayfish have been recorded in Lake Travers, 
most likely introduced by bass fisherman (Mandrak 
and Crossman 2003).  A native of the Ohio river 
basin, they tend to displace native crayfish (Berrill 
1978) and reduce the biomass of many of the plants 
and animals in the littoral zone (Vander Zanden et 
al. 2004b, McCarthy et al. 2006).

Spiny waterfleas (Bythotrephes cederstroemi), fish 
hook waterfleas (Cercopagis pengoi), Eurasian Mil-
foil (Myriophyllum spicatum), round gobies (Neogo-
bius melanostomus), tubenose gobies (Proterorhi-
nus marmoratus), ruffe (Gymnocephalus cernuus), 
zebra mussels (Dreissena polymorpha) and quagga 
mussels (Dreissena bugensis) are all invading Ontario 
lakes and streams. Not yet found in the Park, they 
have varying potential for invasion.  

Originally imported into Canadian waters from Eu-
rope and Asia, spiny waterfleas were not found in 
any of the zooplankton counts conducted on sam-
ples from any of the 191 lakes taken during the 
Algonquin Watershed Baseline Study (Banks and 
Wilton 2005). They are approaching the Park (see 
Fig.8.9). Their invasion into Algonquin is expected 
to occur because the dispersal mechanisms of the 
waterfleas are such that they can be spread any 
time organism-contaminated water or equipment is 
transported from one body of water to another. Wa-
terfleas have been shown to alter zooplankton com-
munities (Lehman and Caceres 1993, Yan and Paw-
son 1997, Pangle et al. 2006, Hovius et al. 2007). 
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As a larger zooplankton, they are less susceptible to 
predation from young fish, reducing their food sup-
ply (Hoffman et al. 2001).  

Eurasian water milfoil is also transferable with or-
ganism-contaminated water or equipment.  Its inva-
sion into Algonquin waterbodies is probably inevi-
table, if it has not already occurred. Eurasian milfoil 
can result in decline in native plant abundance and 
diversity (Smith and Barko 1990) and they have less 
value than native species as a food source for wa-
terfowl (Aiken et al. 1979). Thick weedbeds have 
a reduced abundance and diversity of invertebrates 
(Keast 1984) and can cause degraded water quality 
and lower oxygen levels (Honnel et al. 1992).  

The most frustrating aspect of invasion from waterfleas 
or milfoil is that it can be prevented. These species can 
be dispersed when water from bilges, transom wells, 
live wells, bait buckets or outboard motors is moved 
from a contaminated to an uncontaminated water 

body. Boat operators and fisherman must make sure 
that they are not carrying any water from one area to 
another.  Mud, plants or animals should be washed off 
boats well away from the water between excursions. 
Water from bait buckets must be dumped onto land. 
It is illegal to empty bait buckets with minnows from 
one body of water into another. Since the use of live 
minnows is not allowed in Algonquin Park, there is no 
need to even bring bait pails into the Park. Boats, trail-
ers and larger equipment should be washed with hot 
(>40°C) or high pressure water. Smaller gear should be 
submersed in hot water for at least 10 minutes. Even 
after the cleaning, everything should be left in the sun 
for at least five days to dry before reuse (Ontario Fed-
eration of Anglers and Hunters 2008).     

Fortunately, zebra mussels (Dreissena polymorpha) 
and quagga mussels (Dreissena bugensis), which 
have so dramatically influenced many of the water 
bodies in the Great Lakes watersheds, are unlikely 
to have any significant effect on Algonquin’s lakes. 

Figure 8.9. The advance of the spiny water flea invasion towards Algonquin Park. 

Map prepared by Noreen Goodliff from the Ontario Federation of Anglers and Hunters invasive species database using ArcGIS 9.2 on a 
Land Information Ontario basemap.  

0 250Kilometers

Before 2000

2000 - 2003
2004 - 2007

Algonquin
Park



Hugh Banks 267

Zebra mussels require calcium concentrations of at 
least 12 mg/L (Sprung 1987). Other researchers re-
port higher threshold values. The mean Ca2+ values 
from three different studies on Algonquin Lakes (ta-
ble 8.4) are less than a third of this value. Ironically, if 
calcium concentrations in Park lakes increase due to 
reductions in acid rain, the lakes will become more 
susceptible to mussel invasion. In Europe these mus-
sels only inhabit waterbodies with pH values higher 
than 7.3 (Ramcharan et al. 1992).  The only Algon-
quin lakes that might have such elevated pH values 
are Gilmour Lake and Tecumseh Lake situated atop 
the limestone in the Brent Crater.  

The round goby, the tubenose goby and the ruffe 
have been introduced into the Great Lakes in the 
bilge water from ships coming from Europe and 
Asia. Bait buckets are the only obvious method that 
these fish could reach Algonquin’s lakes. One would 
hope that anyone selling or transporting minnows 
would recognize these species and steer clear of 
them. If not, using minnows for bait in the Park is 
now prohibited. These exotics should not find their 
way into Algonquin in this manner. The natural bar-
riers that have kept many of Algonquin’s waterbod-
ies from being colonized by other aquatic organisms 
will also serve to inhibit access to these invasive spe-
cies through the drainage networks. Barring gross 
negligence, Algonquin should not be invaded by 
these fish any time soon.  

Conclusion: 

“...and they are us”

Throughout the 20th century and now into the 21st 
many factors have influenced the aquatic environ-
ment of Algonquin Park.  Industrial development, 
mostly outside the Park boundaries, has resulted in 
degradation of the aquatic environment in the Park, 
and some damage has been done.  A partial listing 
of the damage includes the following:

Over the years, dams have been erected in lake •	
outflows increasing lake sizes, releasing methyl 
mercury from the flooded land, and creating 
the potential for drawdown at inappropriate 
times of the year when lake trout egg mortality 

is likely;

Through acid deposition from the atmosphere, •	
Algonquin’s lakes and streams and terrestrial 
watersheds have become more acidic. As well 
as being directly toxic, the acid increases the 
mobilization of aluminum from terrestrial to 
aquatic ecosystems and changes both alumi-
num and mercury compounds into their simpler, 
more toxic forms;

Acid rain has reduced the pool of calcium in ter-•	
restrial watersheds, lowering the potential for 
the future transport of this important element 
to waterbodies where it functions to neutralize 
acid deposition;

Timber harvesting is also removing calcium from •	
terrestrial watersheds; 

Acid precipitation breaks down complex DOC •	
molecules important to the “well being” of 
a lake;

Reductions of the ozone layer result in the in-•	
creased photodegradation of DOC and the in-
creased level of biologically-harmful UV-B radia-
tion reaching waterbodies: 

Drought, a consequence of global warming, will •	
also result in decreased DOC concentrations in 
lakes as a result of decreased transport from ter-
restrial watersheds; 

Sulphur compounds in dried up wetlands will •	
be oxidized during these periods of drought and 
then further acidify lakes and streams with the 
runoff from the drought-ending storms;

Road salt is altering lake water chemistry;•	

Timber harvesting and associated road-building •	
activities are taking place in groundwater re-
charge areas that function to supply the water 
to brook trout spawning grounds and nursery 
creeks, altering groundwater recharge;

Man-made phosphorus compounds are fertiliz-•	
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ing aquatic ecosystems, reducing oxygen levels 
and thereby reducing the habitat available for 
Algonquin’s cold water fish; 

Some endocrine-disrupting substances, includ-•	
ing pheromones, chemicals that can affect 
aquatic organisms in extremely low concentra-
tions, are likely present, albeit in a very dilute 
amounts, in Algonquin’s more frequently visited 
lakes and rivers;

Ecosystem-altering fish (bass, smelt and pike) •	
and crayfish have been introduced into some 
of the lakes and streams.  Invasions by the 
spiny waterflea and Eurasian water milfoil are 
probably inevitable.    

Although the Park’s aquatic ecosystems have been 
altered, policies are changing and progress is being 
made towards mitigating the damage.  Significant 
efforts to improve the aquatic environment include:

There have been significant reductions in acid •	
precipitation over the last several decades;  

Water draw-down policy is changed and lake •	
trout spawning beds should no longer be af-
fected by water management;  

Restricted use designations of some watersheds •	
draining into the Park will limit the development 
of these areas; development that would have 
resulted in degraded Algonquin water quality; 

The protected area around self-sustaining brook •	
trout lakes has been expanded to 500 m;  

New laws should restrict the possible introduc-•	
tion of invasive species in bait buckets;  

New timber harvesting techniques are much less •	
environmentally intrusive than they once were; 

New winter road management practices are at •	
least reducing, if not eliminating, the amount of 
salt being added to corridor lakes; 

Because it is a Park, Algonquin is afforded •	

protection from many harmful anthropogenic 
influences.  From an ecological point of view, 
the majority of Algonquin’s lakes are still in 
excellent shape; 

There is a large pool of concerned •	
individuals;from Park managers and employees, 
to research scientists and technicians, members 
of non-governmental environmental agencies 
such as Algonquin Eco Watch, and Park visitors, 
all working towards keeping Algonquin’s lakes 
and streams the natural treasure that they are.  
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Chapter 9. 

Impacts of Roads on  
Algonquin Park Wildlife 

Chris Wedeles*

Introduction 

Roads have profound and wide-ranging impacts 
on the ecology of areas they transect.  One need 
only look at a map of settled areas with high road 
densities, such as southern and central Ontario, to 
understand that the impact must be pervasive. In 
the last decade or so the science of road ecology 
has emerged out of broad and growing concern 
regarding the impacts of roads.  Everyone has 
seen mangled animal remains on roadsides and 
many, if not most, drivers have felt the sickening 
thud under wheel as they inadvertently take an 
animal’s life.   Road ecology involves  more than 
concern about accidental animal collisions, al-
though that may be the most graphic evidence of 
the ecological impact of roads.  It also addresses 
such impacts as disruption of migratory routes 
and animal behaviour, changes in microhabitat 
and ground water flow, and transmission of in-
vasive exotic species into sensitive ecosystems.  
Road ecology has been broadly defined as the 
use of ecosystem science and landscape ecology 
to explore the interactions of roads and vehicles 
with their surrounding environment (Forman et al. 
2003). In short, it attempts to grapple with the ex-
tensive impact of roads on landscapes that mark 
a human footprint on the environment.  Several 
recent important publications and newly-created 

institutions are indicative of the rapid evolution 
and growing interest in road ecology.  To date, 
the synoptic book Road Ecology by Forman et al. 
(2003) is the hallmark publication. Recently, road 
ecology centres or research groups have started 
at several universities, including the University of 
California at Davis, Montana State University, and 
the University of New South Wales in Australia.  
Closer to home, the Toronto Zoo has a Road Ecol-
ogy Group, started in 2007.  

Ecological effects encompassed by road ecology 
have been summarized by Trombulak and Frissell 
(2000) as:

Mortality from road construction – usually a •	
concern for slow moving organisms in the path 
of the road, but also a potential issue for plants;
Mortality from collisions with vehicles - some •	
species are considerably more vulnerable than 
others;
Modification of animal behaviour – some species •	
show reluctance to cross roads and so their use 
of habitats can be greatly affected; others may 
use roads as travel corridors;
Disruption of the physical environment – such as •	
the creation of dust which affects plant growth, 
disruption of water flows, and the creation of 
noise and vibrations;

* Chris Wedeles M.Sc. is a wildlife biologist who has worked on many environmental issues over the last 20 years.
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Alteration of the chemical environment – such •	
as may be caused by the use of de-icing salts on 
aquatic ecosystems;
Spread of exotic species – which can “hitchhike” •	
on vehicles and use road corridors as pathways to 
spread; and
Changes in the intensity and manner of human •	
use of land and water - through facilitation of 
hunting and fishing, both legal and illegal in 
previously non-accessed areas. 

It goes almost without saying that the most signifi-
cant impact of roads in Algonquin  Park except for 
Highway 60, is that they facilitate forestry.  Practi-
cally all of the interior roads in the Park were built 
originally for forest management purposes – it’s their 
raison d’être.  In some way, therefore, almost all of 
the impacts in the Park’s forests, and many of the 
changes in other aspects of the Park’s ecology, are 
related to roads.  Other chapters in this book look 
in detail at the impacts of forest management and 
impacts on the Park’s ecology mediated by changes 
in the forest communities.  Here the emphasis is 
on impacts of roads caused more directly by their 
existence and use.  Even with this initial parsing of 
the topic, not all remaining aspects of road ecology 
(as described above) are equally applicable to Al-
gonquin Park and so the focus of discussion in this 
chapter will be only on some– particularly wildlife 
collisions with vehicles, modification of animal be-
haviour, spread of exotic species, and facilitation of 
hunting and fishing. 

Although Algonquin has been the site of tremen-
dous ecological research over the years, information 
from the Park itself does not cover the full range 
of likely impacts of roads.  Therefore in the follow-
ing discussions I have tapped into a broad array of 
information available from the scientific literature to 
consider the possible impacts of roads in the Park.  

Background and Context

Many people familiar with Algonquin Park are sur-
prised to learn that logging still takes place there, 
even if they know of the extensive white pine (Pinus 
strobus) logging that occurred in the 1800’s.  For 
industrial-scale logging to occur in any forest, sig-

nificant infrastructure is required.  The most promi-
nent feature of this infrastructure is a road network.   
Even those who know that logging is still taking 
place there would likely be astounded to learn of 
the extent of roads in the Park.  According to the 
2005 Forest Management Plan for the Park (Cum-
ming, 2005) and the Algonquin Forestry Authority 
(G. Cumming pers. comm.), there are about 5,800 
km of logging  roads of various types in the Park!  
(This total does not include the 63 km of Highway 
60 which traverses the Park and, although short in 
distance, has significant ecological impacts.)  More 
discussion of the ecological effects of the roads is 
provided shortly, but first it is worthwhile to briefly 
recount some history of the Park’s roads.  

Roads and transportation corridors have been a fact 
of life in the Park ever since it came into existence.  
As discussed in Chapter 6, the first rail line was built 
through part of what is now the Park in the early 
1880’s and provided transport for logs.  The 1890’s 
and first two decades of the 1900’s saw substan-
tial development of rail lines in the Park to provide 
for both the logging and developing tourism indus-
try.  The first “roads” of any sort in the area were 
early “colonization roads” which were established 
to encourage development of Upper Canada prior 
to confederation, and into the first decade of the 
twentieth century (Lee-Whiting, 1967; Cumming, 
2005).  These roads were located on the southern, 
western, and eastern perimeters of what is now the 
Park, however they did not extend into the Park 
area, perhaps because it was not available for colo-
nization.  These early roads were obviously not used 
by cars or trucks; horse-and ox-drawn carts were the 
vehicles they ferried.  

Similarly, the earliest “roads” inside the Park’s pres-
ent boundaries were really horse trails, built for haul-
ing logs out of the bush, either to waterways for 
river drives, or to rail sidings.  These “roads” were 
carefully laid-out and maintained over the course 
of their use.  I know of no estimate of their extent 
through the Park, but they must have been wide-
ranging, given the extent of logging which took 
place.  There is relatively little sign of the early roads 
left in the Park, likely because they were not expect-
ed to be in service long and therefore no roadbed 
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was built comparable to what would be constructed 
today.  However, we do know that the roads took 
careful planning and maintenance. Strickland`s 
(1993) booklet on the Algonquin Logging Museum 
provides a glimpse of the management of the early 
roads used when white pine logging was in its hey-
day.  The log sleighs which used these early roads 
carried heavy loads (up to 20 tons!), sometimes pre-
cariously balanced, and so it was important that the 
roads were laid out and managed carefully.  Uphill 
transport was avoided if at all possible and downhill 
slopes needed to be gentle so as to prevent the hors-
es and sleigh being overpowered by gravity.  Special 
horse-drawn plows were used to prepare the road-
bed for winter hauling and to maintain the roads in 
suitable condition.  The plows maintained grooves in 
the snow-packed road surface for the sleigh runners 
and pushed new snow far enough off to the side so 
as not to impede the progress of the sleighs.  During 
winter nights, special tanker sleighs were used to 
apply water (drawn from nearby lakes) to the runner 
tracks so that they would freeze quickly and pro-
vide clear icy surfaces for day-time hauling.  When 
downhill stretches could not be avoided hot sand 
was shovelled onto the roadways to provide friction 
to slow down oncoming sleighs.  Therefore, just as 
is the case today, the original roads needed main-
tenance in order to provide for safe and efficient 
transport of logs. The use of horse-drawn sleighs for 
logging continued well into the first decades of the 
twentieth century and road and trail development 
occurred in lock-step with the logging activities.

The 1940’s saw the first construction of all-weather 
roads, and since then road construction and main-
tenance has been an integral component of forest 
management in the Park. Mackay’s (1980) Park 
chronology reports that trucks were used for haul-
ing logs for the first time in 1940.  The 1945 District 
Roads Report of the Ontario Department of Lands 
and Forests outlined plans for the construction of 
245 miles (394 km) of “main truck road” and 150 
miles (241 km) of feeder roads in the Algonquin 
District (made up mostly of the Park).  These roads, 
described as having a 20–24 foot right-of-way, a 
12–24 foot road bed made of well-graded gravel 
with good drainage, were significant pieces of in-
frastructure.  Skipping ahead several decades, the 

The Ministry of Natural Resources classi-

fies logging roads based on their roadway 

width, right-of-way (the distance from one 

edge to the other, including ditches and 

cleared vegetation), and travel speeds.  Pri-

mary roads are intended to be more-or-less 

permanent infrastructure, whereas second-

ary roads (or branch roads) are intended 

to last 5 – 15 years.  However, in forests, 

such as those in Algonquin, many second-

ary roads are de facto permanent as well 

because they are required to access forest 

stands relatively frequently to support the 

uniform shelterwood and selection harvest-

ing systems used there.  Primary roads have 

rights-of-way of about 14 m, road widths 

of 5-9 m and are intended to support travel 

speeds of up to 80 km per hour.  Secondary 

roads generally have somewhat narrower 

rights-of-way and road-bed widths, and are 

intended to support travel speeds of up to 

60 km per hour.  The roads are not paved, 

but are intended to be kept at reasonable 

standards by grading and other mainte-

nance operations.

Primary and secondary roads are intended 

to provide access to forest stands for har-

vesting, however within these stands an-

other class of road, generally referred to as 

tertiary or in-block roads, are used.  These 

roads are narrower still than the second-

ary roads and are intended to facilitate 

movement of harvested trees and logging 

machinery within stands or harvest blocks.  

They are built to lower standards than are 

primary and secondary roads, however they 

too tend to persist in the forest because of 

the nature of harvesting which takes place 

in Algonquin Park. (Figure 9 - 1). 
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1980 Timber Management Plan for the Park (Brown, 
1980) identified that there were over 1,300 miles 
(2,108 km) of primary, secondary and tertiary log-
ging roads (road classes are discussed shortly) in the 
Park.  The most recent Forest Management Plan for 
the Park (Cumming, 2005) identifies that there are 
1,185 km of primary and secondary access roads in 
the Park, and staff from the Algonquin Forestry Au-
thority (AFA) estimated that there are an additional 
4,600 km of tertiary road in the Park (G. Cumming 
pers. comm.).  Environmental groups have estimated 
that there are considerably more roads in the Park- 
up to 8,000 km (Perkel, 2005).

Of the 1,200 km of primary and secondary roads in 
the Park, only about 140 km (not counting Highway 
60) are open for public use, meaning that well over 
1,000 km are intended primarily for forestry purpos-
es. Using estimates of the average width of rights-
of-way and the AFA’s data on the length of roads of 
various classes in the Park, I estimate that the Park’s 
roads occupy anywhere from 4,200 to 6,300 ha.  
This is approximately 0.6 – 0.9% of the Parks terres-
trial (i.e. not including lakes, rivers, etc.) area.

Algonquin Park is surrounded by four managed forest 
areas in which tenure for the Crown-owned forest land 
is held by management companies.  The four forests 
— the Ottawa Valley Forest, the French Severn Forest, 
the Bancroft-Minden Forest and the Nipissing Forest— 
range in size from approximately 550,000 ha to 992,000 
ha and so are comparable in size to the Park.  Road data 
available for three of these forests indicated that the 
densities of all roads on forested Crown lands ranged 
from 0.56 – 1.06 linear km per square km.  In Algon-
quin, roads are virtually absent from the Nature Reserve, 
Wilderness and Natural environment zones, which com-
prise about 22% of the Park’s total area.  The density of 
roads in the remainder of the Park is about 0.19 linear 
km per square km when only the primary and secondary 
roads are included and about 0.93 linear km per square 
km including the tertiary roads.  Therefore the density of 
roads in most of Algonquin Park is comparable to those 
in non-park managed Crown forests.  

There are several ways in which the comparison of 
roads inside the Park to those outside the Park is 
not really “apples to apples” – travel to the public 

is restricted on most roads inside the Park and there 
are no towns or municipal roads inside the Park.  
Nonetheless, the overall density of roads inside the 
Park does not differ markedly from the density in the 
region outside the Park.  This brings many ecological 
concerns into focus and also permits a comparison 
of some issues from areas outside the Park to those 
inside the Park.  Therefore, although Algonquin has 
many qualities which distinguish it from “normal” 
Crown land in Ontario, the extent of its roads is not 
one of these.

The first main road constructed in the Park was 
Highway 60.  The Algonquin Park Chronology (Mac-
Kay, 1980) provides a synopsis of the development 
of Highway 60.  Construction began in 1933 as a 
“make work” project during the Depression when 
a series of roads to the east and west of the Park 
were amalgamated into a continuous through route 
(Bevers, undated). By 1935, the first automobiles had 
reached Cache Lake, and in 1936 the new highway 
was used by almost 4,000 cars.  The road was des-
ignated as King’s Highway 60 in 1937, and the por-
tion inside the Park was given the dual appellation of 
the Frank McDougall Parkway in 1976 after the Park’s 
farsighted superintendent who served from 1931 to 
1941 (and who was known as the “flying superin-
tendent” for his enthusiastic use of a float plane in 
carrying out his duties).  Anyone who has travelled in 
the Park can attest to the busyness of its main thor-
oughfare.  In 2006, according to MNR statistics, there 
were 876,616 visitors to the Park, and 44,327 vehicle 
permits issued (Ontario Ministry of Natural Resources, 

Figure 9 - 1. Aggregate removal for road building and mainte-
nance can alter groundwater flow patterns and volumes. 

Mike Wilton
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2007).  Given that most of this traffic occurs in busy 
summer months, it’s apparent that Highway 60 carries 
a significant burden of seasonal traffic.  The Ontario 
Ministry of Transportation reports that for 2004 (the 
last year for which data are available), the average 
daily summer traffic on Highway 60 at Opeongo Lake 
Road in the Park was 4,500 vehicles (Ontario Ministry 
of Transportation, 2006a), or roughly three vehicles 
per minute over the course of a day. Obviously, most 
of this traffic occurs during daylight hours, and so the 
flow then would be considerably greater than three 
vehicles per minute.  The average flow during the 
winter at this same location is 1,600 vehicles per day, 
or slightly more than one-third of the summer flow. 
It is interesting to note that the current average daily 
summertime traffic on Highway 60 is approximately 
the same as for the entire year of 1936 – when the 
highway was first opened.

In contrast to the level of use of the Park`s main 
thoroughfare, is the use of its interior roads.  Data 
have not been routinely gathered, so detailed com-
parisons at different locations in the Park are not 
available.  However, data from a brief study in the 
summer of 2006 show that the average daily traffic 
through July, August and September (the busy sum-
mer months) at the Park gate on the Lake Travers 
Road (the busiest back-country access road) was be-
tween 250 and 320 vehicles per day (B. Steinberg 
pers comm.).   The data did not distinguish between 
logging traffic and other traffic, however there was 
a marked drop-off in traffic beyond a popular inte-
rior campground (down to an average of 50 – 100 
vehicles/day), suggesting that most of the traffic re-
corded was recreational. 

As noted earlier, the Park’s interior roads were, al-
most without exception, developed for and by the 
forest industry.  There are, however, other users of 
the roads, including: recreationalists, leaseholders, 
researchers (from academic and government institu-
tions), Park staff, and as is discussed in detail later in 
this chapter, members of nearby First Nations who 
routinely travel interior Park roads for the purposes 
of hunting and fishing.  Information on the relative 
extent of road use by these groups is not available.

Wildlife Collisions with Vehicles

For as long as they have been in existence, motorized 
vehicles have been sources of mortality for wildlife.  
One of the earliest notes about these collisions is 
found in an 1895 publication documenting bird fa-
talities along railways in Nebraska (Barbour, 1895): 

The Larks are attracted thither as much by the food 

and the grain dribbled along the way by passing trains 

as by the protection which the treacherous rails offer. 

Crouching at night in the shelter of the rails, and stupe-

fied by the noise and light of approaching trains they 

rise too late, are struck by the flying train, and thrown 

dead to either side of the track. I have seen them lying 

thus in scattered bunches of ten or a dozen […].

Automobile-related mortalities were documented in 
scientific terms in many articles in the first half of the 
20th century (Stoner, 1925; Blocher, 1927; Haugen, 
1944), mostly by providing the cold hard numbers 
of dead animals counted during individual trips or 
synopses of multiple trips.  Dead animals are, for the 
most part, relatively countable, and, as collisions oc-
casionally cause injury or even fatality to people, the 
topic of wildlife collisions with vehicles has received 
a reasonable measure of study.  

Estimates of the numbers of animals killed on roads 
and highways are staggering. One of the most fre-
quently referenced publications (Lalo, 1987) esti-
mated that one million vertebrates may be killed on 
roadways in the United States every day.  Although 
the estimate is based on conjecture rather than data 
(as the author admits), given that vehicle use has in-
creased notably over the last two decades (Forman 
et al. 2003), road mortality is very likely higher today.  
There are no such dramatic estimates for Canada; 
perhaps the closest similar data are from Transport 
Canada which reported that in the year 2000 there 
were 29,000 wildlife collisions involving vehicle dam-
age (L-P Tardif & Associates Inc. 2003).  This is un-
doubtedly a very small portion of the total number of 
collisions, as it obviously only involves collisions with 
large animals and only those which are reported; 
many collisions with large animals go unreported.
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In the Park, the dynamics of wildlife mortality as-
sociated with Highway 60 are undoubtedly differ-
ent from those of the Park’s other roads.  MNR staff 
have kept count of numbers of large animals killed 
on Highway 60 since 1986 (Figure 9-2).

No real trends through time are apparent in the data 
presented in Figure 9 - 2. Moose (Alces alces) are 
reported killed more frequently than are deer (Odo-
coileus virginianus), and bear (Ursus americanus) 
collisions are reported less than either of those spe-
cies.  However, these data may not accurately reflect 
patterns in road kill amongst these species.  Park 
staff recognize that not all the road kills are reported 
(B. Steinberg pers. comm.).  Estimates of the propor-
tion of deer killed on U.S. roadways which go unre-
ported range from 50% to more than 80% (Forman 
et al. 2003).  While it is relatively easy to understand 
how deer kills could go unreported, fewer moose 
kills likely go unreported because there is a consider-
ably greater probability that moose-vehicle accidents 
result in major vehicle damage.  It is likely therefore 
that the number of deer killed along the roadway 
may be considerably greater than reported and may 
even exceed the number of moose killed.

In a study conducted in 1997 for a university under-
graduate thesis, Clute (1998) surveyed road-kills dur-
ing the summer along a 23 km stretch of Highway 
60 in the park. The top five road-killed species he 
found were: chipmunk (Tamias striatus), red squir-
rel (Tamiasciurus hudsonicus), toad/frog (species 
unknown), ruffed grouse (Bonasa umbellus), and 
songbirds (species unknown).  During his surveys he 
counted 1661 live animals, and 231 dead animals 
of 43 different taxa (some taxa were grouped when 
the individuals could not be identified to species – 
such as unidentified songbirds -  so the number of 
species is undoubtedly higher than 43).  The species 
with the lowest live:dead ratios (i.e. most dead seen 
relative to live ones) were snowshoe hare (Lepus 
americanus), frogs/toads (of unknown species), deer 
mouse (Peromyscus maniculatus), small mammals (of 
unknown species), red squirrel, painted turtle (Chry-
semys picta), and ruffed grouse.  Small animals, such 
as most of these, are hard to see (alive) while driving 
and so this list is not surprising.  Animals with high 
live:dead ratios (i.e. most live seen relative to dead 
ones) include ravens (Corvus corax), crows (Corvus 
brachyrhynchos), evening grosbeaks (Hesperiphona 
vespertina), robins (Turdus migratorius) and moose.  

Figure 9 - 2. Recorded moose, deer, and bear collisions on Highway 60 from 1986 to 2006.  Data provided by MNR staff.  Records were 
not kept in 1997.  In addition to the data shown, there were also several recorded collisions with wolves.
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Clute’s study provides an interesting catalogue of 
road-kills and hints at issues which other studies 
have explored in detail, although not in Algonquin 
Park.  For example, many species killed by cars are 
likely uncounted as they are thrown from the road-
way, become unidentifiable as they are run over re-
peatedly or are consumed by scavengers.  This is less 
so the case with large animals, but for birds, frogs 
and other small animals, it leads to underestimates 
of mortality.  To investigate this, one North Carolina 
researcher (Stewart, 1971) threw 50 dead house 
sparrows onto an interstate highway to investigate 
how long signs of the birds remained.  He found that 
within 90 minutes, only parts of five birds remained, 
and in another 30 minutes no parts of any birds were 
found. In the same study he placed 20 birds on the 
surface of a paved county road and found that all 
signs of the birds disappeared within a day – he sur-
mised that scavengers removed the birds. 

Park staff note that road-kill is not restricted to High-
way 60 and that some large animals are killed on the 
Park’s interior roads (although no systematic records 
have been kept).  These roads have considerably 
less traffic but can still be lethal for some animals.  
Some species are more vulnerable than others to be-
ing killed, even on lightly travelled roads, by virtue 
of predisposing characteristics. In an analysis of the 
effects of roads on wildlife in managed forests in 
Canada, (Wedeles, in prep), I built on the works of 
Hels and Buchwald (2001) and Forman et al. (2003) 
to examine these characteristics: slow rate of travel, 
diurnal movement patterns, attraction to road habi-
tat, high intrinsic mobility, multiple resource needs 
and low density/large area requirements. Algonquin 
species which have an unfortunate combination of 
some of these traits include turtles, wolves (Canis 
lycaon), salamanders, frogs, snakes, some species of 
birds, moose and deer. 

Turtles

Algonquin has four species of turtles. Snapping tur-
tles (Chelydra serpentina) and painted turtles are the 
most often encountered. Wood turtles (Glyptemys 
insculpta) differ from most Ontario turtle species in 
that they spend much of their time out of the water 
and feed mostly on vegetation. Concern over the 

status of wood turtle populations in eastern Canada 
has recently increased and this has been recognized 
by the Committee on the Status of Endangered 
Wildlife in Canada (COSEWIC) which changed its 
ranking of wood turtles (in November 1997) from 
“special concern” to “threatened” (COSEWIC, 
2007).  Blanding’s turtles (Emydoidea blandingii) 
live in shallow water, using large marshes or shallow 
lakes – they are considered threatened by COSEWIC.  
A fifth species, spotted turtle (Clemmys guttata), 
may also occur in the Park, but only two individuals 
have ever been observed there – both more than 
three decades ago (COSEWIC, 2004a).   

A hint of turtles’ vulnerability to vehicles was provid-
ed long ago – in the mid-nineteenth century when 
Henry David Thoreau described the fatal results of 
a direct wagon-wheel hit on a turtle (Forman et al. 
2003).  Snapping turtles have qualities which make 
them particularly vulnerable to road-kill.  Not only are 
they slow moving, but they are attracted to the grav-
elly fill used on roadsides for nesting habitat.  Work 
done in Algonquin Park has highlighted the “bet-
hedging” approach to reproduction which snapping 
turtles have evolved and which makes their popu-
lations vulnerable not only to road kill but to any 
sustained mortality of adults (Galbraith and Brooks, 
1987).  Working on a population of turtles in a rela-
tively isolated part of the Park as part of a long-term 
research program, Galbraith and Brooks found that 
adult females had a remarkably low mortality rate – 
less than 1% per year.  Therefore, one could surmise 
that once a turtle reaches adulthood it may well live 
for one hundred years, although life spans of 50 to 
75 year are more commonly reported (Brown, 1969).  
The problem is that a very small proportion of turtle 
hatchlings make it to adulthood.  Quinn (2002) re-
ported that of the over 6,000 juvenile turtles tracked 
by researchers in the Park, only one has reached 
adulthood.  Snapping turtles (and other species of 
turtles) are said to “hedge their bets” by compen-
sating for low survival of their young by spreading 
their reproductive period over a lot of years. Snap-
ping turtles in the Park have been found to produce 
an average of about 34 eggs/year (Loncke and Ob-
bard, 1977), after their first year of egg production 
at 17-19 years of age (Galbraith et al. 1989).  There-
fore, a female turtle living for 50 – 100 years could 
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produce between approximately 1,000 and 3,000 
eggs over her lifetime.  However, many nests are 
destroyed by predators — skunks (Mephitis mephi-
tis), raccoons (Procyon lotor), mink (Mustela vison), 
foxes (Vulpes vulpes) — and even after emerging, 
hatchlings continue to suffer high mortality from 
predation, over-winter freezing, and other factors.  
Brooks et al. (1988) calculated that the probability 
of death between hatching and breeding age for 
female snappers in Ontario is 99.17%. The key to 
successful bet-hedging therefore is to produce eggs 
over a long life. As a result, snapping turtle popula-
tions are extremely vulnerable to mortality of adult 
females.  Brooks et al. (1991) described a situation 
in which about 70% of adult snapping turtles were 
killed in their Algonquin study area by river otters 
(Lutra canadensis) over the course of three winters.  
The turtle population showed no compensatory re-
sponse to this high rate of mortality – in other words, 
no more eggs were produced by the turtles which 
survived and hatchling survival did not increase in 
response to the lower population.  This highlights 
the liability of a bet-hedging strategy; populations 
are ill-equipped to recover from incidences of high 
adult mortality.  Given their vulnerability to road-kill 
(because they move slowly, nest on road sides and 
move between habitats) the long-term prospects for 
populations within reasonable distances of roads are 
not great.  Although this may seem like an issue for 
more settled areas, even infrequent mortality, such 
as is suffered on logging roads can have a negative 
effect on snapping turtle populations. 

Algonquin’s other turtles suffer from some of the 
same risk factors as do snapping turtles.  Wood tur-
tles move (slowly) over extensive upland areas mak-
ing them vulnerable to road mortality in areas not 
normally equated with turtles.  Wood Turtles are rare 
throughout their range – they occur discontinuously 
through southeastern Canada and portions of the 
northeastern United States.  It is classified as a threat-
ened species by COSEWIC, and is assigned varying 
degrees of protection in the United States. Wood 
turtle distribution in Ontario is very patchy, and there 
is reluctance to publicize the location of populations 
in the Province for fear that pet collectors will deci-
mate wild populations. Although habitat loss and col-
lection for the pet trade have been more frequently 

mentioned in association with wood turtle manage-
ment, Liztgus and Brooks (1994) in their report on the 
status of wood turtles for COSEWIC, note that road 
kill can also be a significant factor affecting the health 
of their populations.

Quinn (1991) believes that their susceptibility to 
road hazards is underrated and he (Quinn, 2002) 
notes that they are “regularly flattened on roads”, 
however it’s not clear if this is in reference to his ex-
periences in the Park or more broadly.  Quinn (2002) 
also notes that “The threat of this untimely demise 
is so great that Professor Brooks [Ontario’s leading 
herpetologist who has worked in the Park doing re-
search for decades] believes that the construction of 
roads through wood turtle habitat essentially dooms 
the animal.”  Road-killed wood turtles have been 
observed on the Park’s logging roads (R. Brooks 
pers. comm.) but no statistics have been kept.  As 
with snapping turtles, their evolutionary strategy of 
long life (females may live up to 50 years – (Lizt-
gus and Brooks, 1994)) and the production of many 
eggs, each with only a small chance of reaching 
adulthood, has not equipped it well to deal with the 
vagaries of road kill.

As hard as it seems to believe, there are reports and 
evidence of turtles being intentionally run over – as 
evidenced by tire tracks on dirt roads swerving and 
leaving squashed turtles in their wake.  Figure 9 - 3 

Figure 9 - 3. A road-killed Blanding’s turtle struck just outside the 
Sand Lake Gate on the Achray Road (just outside the Park) by 
a vehicle leaving the Park. Tire tracks indicated that the vehicle 
swerved to hit the turtle.  The turtle was equipped with a telem-
etric tracking device.

Daryl Coulson, MNR Pembrooke District Ecologist
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shows a Blanding’s turtle, equipped with a radio-
telemetric tracking device, that met such a fate.

This is certainly callous and cruel behavior.  The fact 
that anyone would do this highlights the need to 
continue public education efforts on the unique-
ness of the Park and the need to behave like re-
sponsible stewards. 

Like snapping turtles, Blanding’s turtles are attracted 
to gravel shoulders of roadways for suitable nesting 
habitat (COSEWIC, 2005).  That, and their propen-
sity to travel between wetlands, makes them vulner-
able to road mortality.  Research into the ecology of 
Blanding’s turtles is being conducted in Algonquin 
by outfitting adults with radio telemetry equipment 
(Edge et al. 2006).  Although no road mortality has 
been found as of 2006, 9 of 16 adult female turtles 
captured exhibited nesting behavior on roadways, 
and there have been recent reports of road-killed 
turtles just outside the Park. The COSEWIC status 
report for the species notes that “… given the long-
lived life history of this species, losses of adult fe-
males to vehicles have a long-term impact on the 
population, and it is difficult for the population to 
recover from these losses” (Congdon et al. 1993). 
Female Blanding’s turtles mature between 14 and 
25 years of age. Upon reaching maturity, adult fe-
males produce a maximum of one clutch per year 
of 3 to 19 eggs, but often less frequently, until 75+ 
years of age (COSEWIC, 2005).  Again, bet-hedging 
has not equipped the turtles with the resilience to 
deal with mortality of adult females 

Not only has the evolutionary strategy adopted by 
turtles made them ill-equipped to deal with auto-
mobile encounters, the fact that adult females are 
especially susceptible presents additional obstacles 
to their survival.  Because females produce off-
spring, survival of animal populations depends on 
them more so than on males.  Recent studies of tur-
tle populations have revealed dramatically skewed 
sex ratios.  In work which included areas with road 
densities comparable to those found in managed 
forests, Steen and Gibbs (2004) examined the ef-
fects of roads on the structure of freshwater turtle 
populations in an area near Syracuse, New York. 
They found highly skewed sex ratios of snapping 

and painted turtles in wetlands. In those areas, 95% 
of snapping turtles, and 74% of painted turtles were 
male, indicative of greater female mortality caused 
by their propensity to travel overland during nesting 
season and to lay eggs on roadsides. In a study near 
Minden, Ontario, Haxton (2000) found that 60% of 
road-killed turtles were females. In addition, the sex 
of some of the others could not be determined, so it 
is likely that more than 60% of the road-killed ani-
mals were female.  In a broad study which examined 
the sex ratios of 165 turtle populations in the U.S. 
between 1928 and 2003, Gibbs and Steen (2005) 
found that the male fraction of populations has in-
creased in concert with the expansion of roads.  

The future for turtles in roaded areas does not look 
promising. In a modeling study, Gibbs and Shriver 
(2002) found that  “as little as 2-3% additive annual 
mortality is likely more than most turtle species can 
absorb and still maintain positive population growth 
rates.”  In this context, land with > 1 km of roads/
km2 with traffic volumes of > 100 vehicles/lane/day  
“…were predicted to be sufficient to contribute ex-
cessively to the annual adult mortality thresholds”.

Snakes

Although snakes have not been the subject of 
nearly as much scientific inquiry in the Park as 
have turtles, enough is known about Algonquin’s 
nine species of snakes to understand that roads 
present important threats.  Found in the Park are 
northern watersnake (Nerodia sipedon), DeKay’s 
brownsnake (Storeria dekayi), red-bellied snake (S. 
occipitomaculata), eastern ribbon snake (Tham-
nophis sauritus), common garter snake (T. siralis), 
eastern hog-nosed snake (Heterodon platirhinos), 
ring-necked snake (Diadophis punctatus), smooth 
greensnake (Opheodrys vernalis), and milk snake 
(Lampropeltis triangulum). Three of these species 
are recognized by COSEWIC as needing special 
designation.  The eastern hognose snake is clas-
sified as threatened and the milk snake and east-
ern ribbon snake are both classified as species of 
special concern.  Specific data on road mortality of 
these species and other snakes in forested areas in 
Ontario is hard to come by, however the COSEWIC 
reports for both the milk snake and ribbon snake 
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specifically mention roadkill as an important threat 
(COSEWIC, 2002a; COSEWIC, 2002b).  

Snakes are vulnerable to roadkill for several reasons 
(Ashley and Robinson, 1996;  Roe et al., 2006; Greg-
ory, 2007; Wright, 2007):

•	 Thermal	attraction	–	snakes	are	attracted	
to paved roads at certain times of year because 
they  retain heat longer than the surrounding 
areas and because their exposure to sunlight 
makes them attractive for basking;
•	 Snakes	are	easy	“prey”	for	automobiles-	
they generally move slowly  and offer a large 
target as they stretch out across roadways; and 
•	 Snakes	(and	other	reptiles)	likely	don’t	
recognize the danger represented by passing 
vehicles (although anecdotal reports exist 
of snakes being “wary” of the vibrations of 
passing automobiles).

In a review of the impact of roads on reptiles, Wright 
(2007) provides a brief synopsis of anecdotal ac-
counts of snake road kill, including that of Schmidt 
and Davis (1944) recounting how the highways on 
the Great Plains were often “....littered with the 
mashed bodies” of snakes and Wright and Wright 
(1957) who surmised that the effects of various 
enemies on snake populations were “...as noth-
ing compared to the terrible slaughter of snakes 
by the automobile”.  In a rather bleak assessment 
of the constraints on conserving reptiles in Can-
ada, Brooks (2007) identifies road density as one 
of the major limiting factors and specifically cites 
southern Ontario as being of particular concern.  
Highway 60 clearly presents an obstacle to snakes 
in the Park, as eyewitness accounts of their vulner-
ability attest.  Steinberg (pers. comm.) reports that 
road kill occurs frequently in the summer months 
and Brooks (pers comm.) relates how sightings of 
snakes have declined markedly over the years near 
the wetlands abutting the highway which he at-
tributes to road mortality. 

Snakes which are more vagile (i.e. have a tendency 
to travel) are more susceptible to road kill than are 
more sedentary species (Roe et al. 2006).  As Wright 
(2007) notes  “No discussion of the effects of traf-

fic mortality on reptiles, regardless of how cursory, 
would be complete without mention of the situation 
of the Narcisse snake-pits of Manitoba.”  During the 
spring mating and fall pre-denning periods, in ex-
cess of 50,000 common garter snakes congregate at 
the dens in the Narcisse Wildlife Management Area 
in the interlake region of Manitoba (Manitoba Con-
servation, undated).  In the spring, snakes emerge 
from the dens and breed in the area immediately 
surrounding the den sites.  The nearby rural highway 
extracts a terrible toll. Each autumn approximately 
10,000 snakes are killed by automobiles, primarily 
along a 1.5 km stretch of road that abuts the den-
ning area (Wright, 2007).  Although this may seem 
somewhat removed from Algonquin Park, there is 
some relevance.  At an area close to the Narcisse 
snake dens, Shine et al. (2004) examined snake pro-
pensity to cross gravel roads.  They found that the 
gravel roads were actually cooler than the surround-
ing earth surface because of the higher reflectivity of 
the road surface, which was light-coloured gravel, 
suggesting that it was not an attractive basking sur-
face, and that snakes generally avoided gravel road 
surfaces, and crossed them, when they did, by us-
ing the shortest route (i.e. perpendicular to the main 
axis of the road).  This information suggests that the 
gravel roads in managed forest areas, such as in Al-
gonquin Park, may be less of a risk to snakes than are 
paved roads.  Not only do the gravel roads transmit 
considerably less traffic, but if they are less appeal-
ing to snakes, the relative danger may be reduced.  
There is a considerable amount of speculation in this 
supposition, however; the study in Manitoba was 
examining the habits of only one species, and it was 
in a considerably different geographic context than 
exists in Algonquin.

Salamanders and Frogs 

Given that a slow rate of travel can predispose an-
imals to susceptibility to vehicle collisions, it is not 
surprising that some studies have identified this 
concern for salamanders and frogs.  There are five 
relatively common species of salamander in the 
Park: blue-spotted salamander (Ambystoma later-
ale), yellow spotted salamander (A. Maculatum), 
eastern newt (Notophthalmus viridescens), eastern 
red-backed salamander (Plethodon cinereus), and 
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northern two-lined salamander (Eurycea bislinea-
ta); and two other species whose occurrence in 
the Park is very uncommon: mudpuppy (Necturus 
maculosus), and four-toed salamander (Hemidac-
tylium scutatum).  To make matters somewhat 
more confusing, the genetics of the blue-spotted 
salamander is rather complex, and from a taxo-
nomic perspective, their populations in the Park 
also include a hybrid with the more southern Jef-
ferson’s salamander (Ambystoma jeffersonianum).  
There are seven species of relatively common frogs 
in the Park—spring peeper (Pseudacris crucifer), 
gray treefrog (Hyla versicolor), American bullfrog 
(Rana catesbeiana), green frog (R. clamitans), mink 
frog (R. septentrionalis), wood frog (R. sylvatica), 
and northern leopard frog (R. pipiens)— and one 
species of toad, American toad (Bufo americanus).  
There are two other species of frogs known only 
from a small number of records — western chorus 
frog (Pseudacris triseriata), with only one record 
of a calling individual, and pickerel frog (Rana 
palustris) — found in records from about a dozen 
locations (Brooks et al. 2003).

Studies on busy roads and highways have docu-
mented extraordinary rates of mortality for am-
phibians.  For example, Ashley and Robinson 
(1996) recorded over 32,000 dead animals along 
a 3.6 km stretch of road adjacent to Big Creek 
National Wildlife Area on Lake Erie over two two-
year periods.  The majority of victims were leop-
ard frogs.  Along  Highway 441 in Paynes Prairie, 
Florida, 45.7% of species killed during a study of 
wildlife road mortality were frogs (Smith and Dodd 
2003).  The traffic volume was high on these roads, 
and they identify that amphibians are particularly 
susceptible to road mortality.

There are no data on mortality of amphibians in the 
Park, although they are commonly observed dead 
on the roads, particularly in springtime and during 
heavy rainstorms.  Some information in the pub-
lished literature allows extrapolation or discussion of 
possible effects in the Park.  As with other species, 
there is a difference in the vulnerability of amphibi-
ans between the Park’s back roads and its main road.  
Fahrig et al. (1995) studied frog road-kill on roads 
of varying traffic intensity (from 500 to 13,000 ve-

hicles/day) near Ottawa.  They found that although 
the number of dead and live frogs decreased with 
increasing traffic intensity, the proportion of dead 
compared to live increased with increasing intensity, 
and that the density of live animals, as measured by 
listening for choruses along the routes they inves-
tigated, decreased with increasing traffic intensity.  
Although their results seem largely intuitive, they do 
make the strong point that road traffic can decrease 
frog populations close to busy roads.

In addition to their slow speed, the highly syn-
chronized overland migrations that some species 
(e.g. spotted salamander, eastern newt) undertake 
is thought to contribute to their vulnerability (de-
Maynadier and Hunter, 2000; Hels and Buchwald, 
2001; Clevenger et al. 2003). These movements 
occur at nighttime during the spring (generally 
March-May), as dispersed individuals congregate at 
local pools to breed. The fact that most movements 
are at night, and that mass movements occur in the 
spring, when travel on logging roads tends to be 
low, may mitigate against significant mortality on 
most of Algonquin’s roads. 

In an elegant modelling study, calibrated based on 
populations of blue spotted salamanders, Gibbs 
and Shriver (2005) examined a variety of scenarios 
involving different configurations of road density 
and traffic volume.  They estimated that signifi-
cant population effects could occur in situations 
in which road densities reached about 2.5 km/
km2  and traffic volumes of about 500 vehicles/
day.  This road density is greater than that which 
exists in Algonquin, but the traffic volume is well 
within the range of that which occurs on Highway 
60.  The distribution of breeding ponds would, of 
course, affect whether or not an impact would 
be precipitated.  Gibbs and Shriver suggested that 
salamanders can withstand some threshold level 
of mortality, because density-dependent popula-
tion dynamics limit the number of larvae produced 
in natal ponds.  It is common for breeding pools 
to be inundated with eggs, which produce more 
larvae than the pond can support, leading to the 
deaths of many or most individuals.  Therefore, 
some level of adult mortality can be withstood 
because just as many larvae may be produced 
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from fewer eggs.  However, once the egg input 
of adults drops below the level needed for satu-
ration of larval habitats, the number of juveniles 
produced and the subsequent number of breed-
ing adults will be affected.  

Some reports suggest that even low traffic rates 
may lead to significant road kill of amphibians, 
although data from Canada are hard to come by.  
Reh and Seitz (1990) cited two studies from Ger-
many (Heine, 1987; Kuhn, 1987) that reported that 
relatively low traffic rates (20 – 40 cars/hour) are 
sufficient to significantly reduce local survival of 
toads (Bufo bufo).  In Holland, van Gelder (1973) 
estimated that 60 cars/hour passing by his study 
site would kill 92% of adult toads during breed-
ing migration. Heine (1987) estimated that 26 cars/
hour passing by his study site would kill all migrat-
ing toads. However, even these traffic levels are be-
yond those normal for the Park’s interior roads. 

There are few studies investigating road-kill effects 
on salamanders in situations comparable to those 

in Algonquin.  As will be discussed later, most stud-
ies on effects of forest roads on amphibians have 
focused on the barriers they present to travel.  In a 
review of the impacts of forest management on am-
phibians, deMaynaider and Hunter (1995) note that, 
for salamanders the traffic on most forest roads is 
“too light, especially at night, to warrant concern 
about direct mortality.”  Wyman (1991), however, 
notes that when they are on roads, salamanders 
may be more susceptible than frogs because: “...
when a car approached, the salamanders crouched 
closer to the pavement but did not run. They were 
squashed. Frogs, on the other hand, jumped when 
cars approached.”

Moose

Vehicle collisions do not threaten populations of 
Algonquin’s moose, although they exact a toll 
to be sure. The accidents are also very danger-
ous to the lives of humans. L-P. Tardiff and As-
sociates (2003) reported that between 1996 and 
2000 there was an average of 18 human fatalities 

Figure 9 - 4. Bull moose drinking from a roadside pool in Algonquin Park in the Springtime.
Peter Ferguson 
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each year from wildlife collisions in Canada.  The 
Ontario Road Safety Annual Report for 2004 (On-
tario Ministry of Transportation, 2006b) reports 
that there were eight fatalities and 726 injuries 
from collisions with wild animals on Ontario roads 
that year – the most recent for which data have 
been reported.  Sadly, there have been human fa-
talities from wildlife collisions in the Park: in 2005 
two motorcyclists died after hitting a deer and in 
1998 a man died when his vehicle collided with a 
moose (B.Steinberg pers comm.).

Collisions with moose are generally the most se-
rious of wildlife accidents.  The seasonal peak of 
moose-vehicle accidents in Ontario occurs in mid 
May – early July, before the peak traffic flow (Fraser 
and Thomas, 1982) which occurs later in July and 
into August.  The obvious question is why isn’t the 
accident rate in synch with the traffic rate?  The 
answer is related to moose physiology and winter 
road maintenance.  

Moose are attracted to roadsides by sodium  from 
the road  salt used to de-ice winter roads.  The salt 
accumulates in roadside pools as the snow melts and 
as the sodium-enriched meltwater percolates into 
ditches through roadside gravel.  There is little natural 
sodium available in browse through the winter and 
by the time spring arrives, moose have developed a 
sodium deficiency.  In addition, the early spring and 
summer foliage, which moose feed on as soon as it 
becomes available, is rich in potassium.  The out-of-
balance sodium:potassium availability at this time of 
year (Weeks and Kirkpatrick, 1976) likely exacerbates 
moose’s thirst for sodium. As if that wasn’t enough, 
Fraser and Thomas (1982) noted that the sudden 
springtime change to a lush diet tends to cause wet 
feces presumably accompanied by an extra loss of 
sodium in fecal moisture.   The sodium-potassium 
imbalance is naturally relieved by feeding on sodium 
rich aquatic plants. Compared to the leaves of land 
plants, aquatic plants commonly consumed by moose 
contain 50 to 400 times more sodium (McNicol, 
1990).  Before aquatic plants become abundant and 
broadly available, typically in late June and into July, 
roadside salty pools offer thirsty moose opportunities 
to quench their sodium cravings.  

Sodium from road-salt is not in short supply.  In 
northern Ontario, between 10 and 60 tonnes/year 
are applied to every kilometre of provincial highways 
(Singer and Chen, 2002).  The 63 km of Highway 
60 that bisects the Park may have between 630 and 
3,780 tonnes (or 3,780,000 kg!) of salt applied.  
That Algonquin moose find this sodium irresistible is 
evident in the spike in moose sightings that occurs 
in the spring time.  Quinn (2002) notes that “Each 
spring, right after snowmelt, moose appear by the 
dozens along roadsides in the Park; it is common 
for visitors to see 10 to 15 moose on the short drive 
across Highway 60.” 

There is also speculation that yearling moose are 
vulnerable at this time of year for another reason.  
Yearlings are driven away by their mothers at about 
this time and “….tend to wander aimlessly, often 
on to roadways. They are quite inexperienced  and 
vulnerable at that time, it being their first time away 
from their dam. I even suspect that the sound of 
truck tires on the highway draws them, as it can 
sound like a cow-call” (M. Wilton pers. comm.).

Deer

White-tailed deer also come to roadsides to drink 
from salty pools (Fraser, 1980; Leblond et al., 2007), 
although their use of roadside pools may not be as 
intense as that of moose (Fraser, 1979).  Automo-
bile collisions with deer have received a lot of atten-
tion in scientific literature (e.g. Bashore et al. 1985; 
Romin and Bissonette, 1996) although not as much 
directly related to sodium attraction.  White-tailed 
deer have behavioural and physiological mecha-
nisms to help maintain a positive sodium balance 
through the winter (Hellgren and Pitts. 1997) and so 
their thirst for sodium may not be as intense as that 
of moose, although they apparently do experience a 
peak sodium drive associated with high potassium 
intake in the spring (Weeks and Kirkpatrick, 1976).  
As figure 9 - 2 shows, deer also get killed by vehicles 
in the Park, and as discussed earlier, the number re-
ported may be considerably lower than those actu-
ally hit.  The number of deer hit by vehicles now is 
much lower than that which occurred in the 1960s 
when the deer population was near its peak.  Quinn 
(2002) relates a story from R.C. Anderson, a wild-
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life parisitologist who used road-killed deer for his 
research in the early 1960s, and reported having 
“hundreds” of road-killed deer to dissect.

Birds 

One final group of animals to discuss on the topic of 
road kill, also with a connection to sodium, is birds. 
Many species of birds figured in Clute’s (1998) counts 
of road-kill on Highway 60 in the Park.  The most 
common bird was ruffed grouse, followed by crow, 
robin, and evening grosbeak.  Probably not surpris-
ingly these birds, particularly the grouse and crow, are 
large compared to most songbirds.  Recall the earlier-
cited study of Stewart (1971) who threw dead spar-
rows along a busy road and found that virtually all 
trace of them disappeared within two hours.  There-
fore, it is likely that more birds are killed on the Park’s 
roads than Clute was able to estimate. 

In broad reviews of the impacts of roads, Forman and 
Alexander (1998) and Forman et al. (2003) conclude, 
based on several predecessor studies that roadkill 
rates, even on busy roads are not sufficient to affect 
broad populations of birds.  Similarly, none of the in-
dividual studies with which I am familiar suggest that 
songbirds were likely to be susceptible to roadkill ef-
fects in situations with road densities and use levels 
comparable to those in the Park’s interior.  

However, several literature review papers, (An-
drews, 1990; Wisdom et al. 2000; Gucinski et al. 
2001) noted that the attraction of granivorous 
birds to grains, seeds, and small pebbles along 
roads can lead to significant local mortality.  In the 
Park, this would include species such as evening 
grosbeaks, purple finches (Carpodacus purpureus) 
and even white-winged crossbills (Loxia leucop-
tera).  Species which regularly or occasionally 
overwinter in central Ontario, such as snow bun-
ting (Plectrophenax nivalis) and common  redpoll 
(Carduelis flammea), are susceptible to high local 
rates of mortality as they congregate near roads 
to gather grit or road salt during the winter.  In 
a study assessing the role of road salts on win-
ter finch mortality, Mineau and Brownlee (2005) 
relate how these species are sometimes referred 
to as “grill birds” due to their  “propensity to be 

collected by the front end of moving vehicles.”  
Mineau and Brownlee (2005) reviewed informa-
tion on bird use of road salt and concluded that 
this was a case of “fatal attraction” on busy roads.  
Ingestion of road salt may lead to toxic effects, 
particularly during the winter when water is not 
readily available to dilute the ingested salt.  The 
authors conclude that behavioural toxicity (i.e. 
disorientation of birds, reluctance to flush when 
disturbed) may contribute to road kill and that 
the toxic effects of consuming too much road salt 
may be a direct cause of bird mortality.  Hundreds 
of tonnes are used on the Park’s main road during 
the winter, just as on all Ontario highways during 
the winter.  In addition, approximately 120 tonnes 
of salt are used on the Parks eastern interior roads 
each winter (C. Corbett pers. comm.)  Although 
the salt is mixed with sand at a ratio of 90 parts 
sand: 1 part salt, local and unnaturally high ac-
cumulations likely still occur. (Salt is not used on 
interior roads in the western portion of the Park 
–the preference of roads managers there is just to 
use gravel to provide traction in the winter). Win-
ter finch mortality on logging roads is a known 
phenomenon.  One Ontario-based forest manage-
ment company has acknowledged this and has 
developed educational material for the company’s 
logging truck drivers asking them to be aware of 
flocks of birds as they use winter haul roads.

Barrier Effect of Roads and Impacts on 
Wildlife Behaviour

Although the evidence of road kill can be very ap-
parent in the corpses seen along roadways, other 
impacts of roads may be more important for some 
species.  The barrier effect of roads refers to animals’ 
inability or reduced tendency to cross roads (Forman 
and Alexander, 1998).  Of course, the barrier effect 
and road-kill are related; suffering mortality from 
roadways obviously creates a barrier for animal’s ac-
tivities.  However, even if barriers reduce the number 
of animals crossing them, the key question of course 
is whether populations are affected.  An individual 
animal can be deterred from crossing a road, but if 
the barrier only exists sometimes (i.e. when traffic is 
heavy), or if, in spite of the deterrence some animals 
cross anyway there may be no impact on wildlife 
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populations.  Key ways to judge whether the impact 
is significant are if populations on one side of a road 
are considerably lower than they are on the other 
side (i.e. if habitats are unused), and if populations 
separated by roads differ genetically.  

Concern about roads causing genetic impoverish-
ment of isolated populations is raised frequently 
in the biodiversity literature (e.g. Noss and Coop-
errider, 1994; Hunter, 1996) and road-effects lit-
erature (e.g. Oxley and Fenton, 1974; Swihart and 
Slade, 1984; Gibbs, 1998; Marsh et al., 2005).  
Only relatively recently has technology been de-
veloped to examine this issue.  Researchers in Eu-
rope have found decreased genetic differences in 
populations of frogs in France (Lesbarréres et al., 
2006), roe deer (Capyeolus capreolus) in Switzer-
land (Kuehn et al., 2006) and bank voles (Myodes 
glareolus) in southern Germany and Switzerland 
(Gerlach and Musolf, 2000) in situations where 
roadways have bisected populations.  However 
in all these instances, the roads were major high-
ways, with considerably more traffic and physical 

barriers than those in the Park, even compared to 
Highway 60. 

Informative work by Merriam et al. (1989) near Ot-
tawa, Ontario, may be the most applicable to much 
of Algonquin’s road network, even though it only 
dealt with small mammals.  They found that white-
footed mice (Peromyscus leucopus) tended to cross 
small roads in deciduous forest fragments much 
less than anticipated.  In an effort to gain insight 
into the genetic aspects of local-scale isolation by 
roads and agricultural landscapes, they conducted 
indirect analyses of genetic diversity (indirect be-
cause the present technology was not available at 
the time their analyses were conducted).  They ana-
lyzed enzymes indicative of genetic isolation from 
mice in eleven fragmented forests. They found no 
indication that the mice were genetically dissimilar, 
and concluded that although the populations were 
geographically somewhat isolated, there was no 
evidence to suggest that the isolation was sufficient 
to create metapopulation boundaries. Furthermore, 
they noted that, although some predecessor stud-

Figure 9 - 5. Wood turtle crossing a logging road in Algonquin.
Dan Strickland
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ies (Oxley et al.,1974; Mader, 1984; Bàkowski and 
Kozakiewicz,1988) raised such concerns based on 
findings of demonstrable effects of small roads act-
ing as inhibitors to small mammal movement, cross-
ings were sufficiently frequent so that the roads 
could not constitute genetic boundaries. 

The science involved in assessing genetic diversity 
and the perceived role that roads may play in affect-
ing diversity will undoubtedly blossom in the rela-
tively near future as the techniques become more 
accessible and continue to be refined.  Researchers 
will have the opportunity to assess a broad array of 
circumstances in terms of both roads and species, 
which will, hopefully include some similar to those 
found in the Park.

Although the question of genetic effects cannot yet 
be fully addressed, it is possible to examine, at least 
partly, barrier impacts which may have a local ecologi-
cal role.  In addition to any possible genetic effects, 
roads may inhibit normal movements of an animal 
within its home range, or as it undergoes seasonal 
movements; define boundaries of home ranges; di-
vide populations  into smaller demographic units, 
which may be a precursor of sorts to genetic changes; 
or displace animals sufficiently so that they no longer 
inhabit or use the area in proximity to roads.  

There is a considerable amount of work on barrier 
effects of forest roads, such as those in the Park’s 
interior, on salamanders, particularly from the north-
eastern United States.  Several studies (Gibbs, 1998; 
deMaynaider and Hunter, 2000; Marsh and Beck-
man, 2004; Marsh et al. 2005) examined the pro-
pensity of salamanders to cross small forest roads 
and found that they pose barriers to movement, al-
though the effect was variable across species.  The 
potential effect was stated most strongly by Marsh 
et al. (2005) who stated that “there is substantial 
evidence that most forest roads are partial barriers 
to terrestrial salamander movement,” and Gibbs 
(1998) who stated that “roads appear to be an im-
portant anthropogenic and landscape component 
hindering amphibian movements.”  Red-backed sal-
amanders seem particularly sensitive to road barri-
ers.  The authors of the above studies generally con-
sidered that roads formed barriers because of their 

“hostile” physical conditions (i.e. they are dry, dusty 
and open, compared to normal salamander habitat 
on forest floors, which are humid, and shaded).  In 
addition to avoidance of road beds, some species of 
salamanders avoid forest floors near roads, presum-
ably because they are more dusty and open than 
interior conditions. 

Although the specter of genetic impairment is dis-
cussed by some authors, this seems mostly a prior-
ity concern for populations which are already small 
and isolated (Marsh et al. 2005).  A more immedi-
ate impact may be the interruption of the process of 
overland dispersal.  This is an important component 
of amphibian ecology; perturbation of that process 
may have negative impacts on local populations. 

Most studies of frogs in roaded forest areas have ex-
amined road kill, although frogs have been included 
in some studies of barrier effects.  deMaynayder and 
Hunter (2000) found no barrier effect of roads on 
several species they examined.  In a study assess-
ing amphibian road mortality in Kouchibouguac 
National Park in New Brunswick, Mazerolle (2004) 
found only equivocal evidence that spring peep-
ers may avoid roads in response to traffic.  None 
of the other species included in his study (American 
toad, green frog, leopard frog, wood frog) seemed 
to avoid roads.   In general, frogs’ greater mobility 
seems to make roads a less daunting obstacle for 
them to cross than for salamanders (Wyman, 1991; 
Gibbs and Shriver, 2005).  So although frogs are fre-
quent victims of road kill, roads do not seem to pres-
ent a significant behavioural barrier. 

Most work on the effects of roads on snakes and 
turtles, well summarized by Wright (2007), have 
focused on road kill and the associated problems 
and implications for local and broad populations.  I 
know of few studies that have looked at behavioural 
avoidance.  In fact, for snakes the big issue seems to 
be their attraction to roads for their thermal charac-
teristics rather than avoidance of roads.  The work 
of Shine et al. (2004), discussed earlier, did find that 
garter snakes seemed to minimize the time spent on 
gravel roads as they crossed them, and there are ob-
servations of snakes “hesitating” before attempting 
to cross roads (R. Brooks pers. comm.).  However, it 
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seems in general that the issue of road mortality is 
far more important than whatever effects any be-
havioural aversion may precipitate. 

As for the large mammal species found in the Park, 
there is some evidence from the scientific litera-
ture that they avoid roads in some circumstances, 
but as far as I know none which imply a basis for 
concern in situations similar to those found in the 
Park.  Based on their research in a forested area in 
North Carolina Brody and Pelton (1989) suggested 
that black bears do not adjust movement patterns in 
their home ranges in response to roads, but rather 
they avoid roads by adjusting their home ranges so 
that they do not overlap with roads.  However, they 
also suggested that bears learn to avoid roads be-
cause of a perceived risk associated with hunting.  If 
that is in fact the case, then the Park’s bears might 
not have much to worry about.  However, the  bears 
in the Park may still be nervous about roads because 
bear hunting is conducted in areas abutting the Park 
– in fact, one outfitting service advertised on the in-
ternet that it provided excellent hunting because it 
is adjacent to the Park boundary!  As evidence of 
this, a radio-telemetry study conducted by Algon-
quin Eco Watch in the 1990’s found that six of 11 
collared bears which exited the Park died as a result 
of hunting (Inglis and Wilton, undated) 

Deer are known to respond skittishly to vehicles 
(Wisdom et al., 2000), however, given the broad is-
sue of deer mortality on North American roads (For-
man et al., 2003), it is not surprising that there is lit-
tle concern that road avoidance is a strong factor in 
their ecology.  From work in northern Ontario, Fraser 
(1979) noted that deer are attracted to roadsides in 
the spring to eat herbage.  Although Rost and Bailey 
(1979) found that deer tend to have lower densi-
ties near roads in the western U.S., they also noted 
that unhunted populations are more apt to habitu-
ate to these disturbances.  Indeed, given the many 
accounts of deer abundance on the roadsides in Al-
gonquin (e.g. Quinn, 2002) there does not seem to 
be an issue with deer avoidance of roads.  

Some researchers have examined the willingness of 
forest-dwelling birds to cross gaps in forest cover.  
St Clair (2003) found that forest-dependent birds in 

Banff National Park (e.g. warblers (Parulidae spp.), 
kinglets (Regulus sp.), and  nuthatches (Sitta sp.)) 
were reluctant to cross rivers, but not roads.  She 
and others (e.g. Desrochers and Hannon, 1997) hy-
pothesized that birds may be reluctant to cross open 
spaces because of a perceived risk of predation.  Per-
haps because roads are unnatural openings, birds 
may not perceive a risk along road rights-of way.  
Although Ortega and Capen (2002) did not exam-
ine whether roads posed impediments to bird travel, 
they did find that several species had lower abun-
dances near roads compared to areas farther away.  
This is not surprising, as they were studying birds 
with affinities for forest interior.  Their work was in 
Vermont, so the species they focused on, primarily 
ovenbirds (Seiurus aurocapillus), are common in the 
Park.  They suggested that forest borders created 
by roads caused “passive displacement” of the ter-
ritories of forest interior birds, suggesting that roads 
were a barrier of sorts.  Working in Minnesota, Ha-
nowski and Niemi (1995) found that edge-affiliated 
species were more common along roadsides.  So 
bird abundances near roads may have more to do 
with the habitat there than any avoidance of roads 
per se.  A note to the contrary comes from studies in 
Europe which have found considerably lower densi-
ties of both woodland and grassland birds adjacent 
to roads (Reijnen  et al. 1995; Reijnen et al. 1996).  
These authors suggested that birds’ sensitivity to 
noise may explain their lower densities. However, 
they were studying high-use roads (i.e > 10,000 
vehicles/day, travelling at speeds up to 120 km/
hour), so the relevance of their findings to most of 
the Park’s roads is likely limited.  In my recent work 
on the effects of forest roads on managed forests, I 
(Wedeles in prep) conclude that forest roads similar 
to those in the Park’s interior do not pose an appre-
ciable barrier to forest songbirds.

The relationship between wolves and roads is rather 
complex.  In general it seems that highly travelled 
roads may be avoided, but lightly travelled ones may 
not be, and can even be used as travel corridors 
(Murie, 1944; Dyer et al. 2001 and others).  Kun-
kel et al. (2005) provided an assessment of various 
methods for surveying wolves, with many based on 
the fact that wolves use lightly-travelled roads and 
their tracks and scats along roadways can be used 
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as indices of abundance. Work from western Can-
ada has explored the notion that wolves may use 
lightly-travelled roads and seismic lines to facilitate 
hunting of woodland caribou (Rangifer tarandus) 
(Dyer et al. 2001), although the evidence for this 
was not conclusive.  Similarly, in Ontario, Godwin 
(1996) noted that road access increases the mobil-
ity of wolves and implied that this is a factor in the 
decline of woodland caribou there.  Caribou, of 
course, are no longer found in Algonquin, but in 
a similar vein, Hengeveld (2005) noted that wolves 
use roads to hunt in areas which have been recently 
logged. From work in Alaska, Thurber et al. (1994) 
found that wolves avoided use of roads open to the 
public in an area abutting a wildlife refuge, but that 
they were attracted to nearby gated and secondary 
roads which had little vehicular traffic. 

Somewhat contrary to these notions is the work of 
Whittington et al. (2004) who followed wolf trails 
through the snow in Jasper National Park and found 
that, although roads and hiking trails did not form 
barriers to wolf movement, their paths crossed linear 
features somewhat less than statistically expected.  
They also found that, although roads in the area re-
ceived well over 100 times the daily traffic of the trails, 
there was no meaningful difference in the wolves’ 
avoidance of these types of features.  They suggested 
that wolves may have difficulty associating the me-
chanical motions of vehicles with danger to the same 
extent as they do the organic scent of humans.

Quinn (2002) notes that the Park’s interior roads, 
used by wolves as travel routes, may provide oppor-
tunities to see wolves.  However, in their work sum-
marizing twelve years of study on the Park’s wolves 
(Canis lycaon), Theberge and Theberge (2004) make 
relatively few specific references to roads.  They note 
that wolf use of roads for within-territory move-
ments was largely “unpredictable”. “Wolves crossed 
[roads] in various places and travelled down them for 
varying distances.”   Similarly, Pimlott et al. (1969) 
made very scant reference to roads in their publica-
tion documenting a comprehensive study of wolves 
in the Park from 1958 to 1965.  They note anecdot-
ally that logging roads were used for travel and that 
scats were frequently collected along old logging 
roads.  However, in their more detailed discussions 

of hunting behaviour, home range, movements and 
territory, the role of roads is not described. 

The MNR has been using GPS-enabled radiocol-
lars to track the precise movements of wolves in 
Algonquin since 2003.  This research includes an 
examination of the influence of roads on wolf 
movements and hunting behaviour (B. Patterson, 
MNR Research Scientist, pers. comm.).  Although 
the analysis of whether wolf kills occur dispropor-
tionately close to the Park’s roads is not yet final, 
initial movement analyses suggest that wolves are 
largely indifferent to the presence of roads, neither 
preferentially using them for travel, nor avoiding 
them (Mackenzie 2007).  

In their summary of work in south-central Ontario 
outside the Park, the Theberges note that road 
density, as an index of human activity is useful in 
explaining wolf mortality due to hunting and trap-
ping.  Similarly, several publications from north-
eastern United States in the 1980’s explored the 
relationship between road densities and wolf dis-
tributions (Thiel, 1985; Jensen et al. 1986; Mech 
et al. 1988).  In general, they found that once road 
densities exceeded a critical point of about 0.6 km/
km2, wolf mortality increased notably.  The con-
clusion was that higher road densities facilitated 
human persecution of wolves.  As noted by Mech 
et al. (1988) “our findings should not be taken to 
imply that roads themselves prevent wolves from 
inhabiting an area…the primary threat of high road 
densities to wolves comes from the accessibility 
they allow humans who deliberately, accidentally, 
or incidentally kill wolves by shooting, snaring or 
trapping.”  Somewhat later, work by Mladenoff  et 
al. (1995) in the same region found that wolves 
were occupying areas with considerably higher road 
densities and attributed that to the fact that society 
(in that area, anyway) had grown more tolerant of 
wolves and that they were not being persecuted to 
the same extent as had formerly been the case.

One final consideration regarding wolves and 
roads in Algonquin is the history of the Park’s pub-
lic wolf howls.  This most popular activity of the 
Park’s interpretive programs involves closing High-
way 60 to through traffic on selected nights in 
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August so that throngs (often in excess of 2,000 
people) can listen hopefully for wolf responses to 
the howls of Park naturalists. The activity takes 
place at various pre-selected points along the high-
way.  Since the activity began in the 1960’s, well 
over 100,000 people have participated.  Wolves 
have been heard on more than three-quarters of 
the outings.  The success of this program testifies 
strongly to the fact that wolves are not repelled by 
the Highway 60 corridor.

Although there are records of wolves being killed 
by automobiles in the Park (at least four since 
2002), wolves can coexist with roads in situations 
such as those in the Park.  Although Highway 60 
itself is likely not a positive force in the wolves’ 
existence, it does not seem to present a barrier 
either.  The logging roads appear to be a benign 
feature in the Park, wolves may use them when 
convenient, but appear not to go out of their way 
to travel on them.

Exotic Species

The management and effects of non-native, or exot-
ic, species are among the most confounding and se-
rious challenges for resources managers (Coblentz, 
1990; Ricciardi, 2007 and many others).  Exotic spe-
cies can drastically alter the ecology of many eco-
systems, with serious effects, including extinction 
of native species.  In Ontario, exotic forest species 
such as gypsy moth (Lymantria dispar) and the fungi 
that cause Dutch elm disease and chestnut blight 
have significantly changed the province’s forests.  
Prior to the virtual elimination of American chestnut 
(Castanea dentate) trees in the province, they made 
up 25% or more of the forest in parts of southern 
Ontario (COSEWIC, 2004b).  At present, the Asian 
longhorn beetle (Anoplophora glabripennis) and 
emerald ash borer (Agrilus planipennis) are causing 
tremendous concern. Should either of these species 
become established in the hardwood forests of cen-
tral Ontario, the effects would be devastating. 

Although roads may play a role in the transport of 
exotic species, it would be inaccurate to identify 
roads and vehicles as prime vectors for their spread 
in all cases.  Other mechanisms, such as dispersal 

of plant seeds by wind, self-propelled movement of 
insects, and transport of parasites by biotic hosts for 
parasites, etc. are often the main agents of spread.  
In this examination of exotic species, therefore, we 
have limited discussion to circumstances in which 
roads and vehicles have specifically been identified 
as the main vectors of spread.  In particular, I focus 
on two circumstances in which exotic species have 
spread with the strong assistance of roads. 

Many species of exotic (and native) plants spread with 
the assistance of roads.  Roadsides, or the strips of 
land known as “verges” that form part of the road 
right-of-way adjacent to the road surface, are hospi-
table habitats for many species of plants.  They have 
ample light (i.e. more than the forest interiors which 
abut them), and often have good moisture from road 
drainage (Forman and Alexander, 1998).  In addition, 
when roads are being constructed, and for several 
years afterward, the verges have little cover and so 
a good seedbed is often exposed (Watkins et al., 
2003).  Roads, therefore, provide a corridor of hospi-
table conditions for colonizing plant species.   Seeds 
“hitchhike” on vehicles or spread with the assistance 
of wind down road corridors.  In one of the most 
cited investigations of this phenomenon, Lonsdale 
and Lane (1994) found that over half of the 300 cars 
they inspected in a national park in Australia car-
ried plant seeds, and one vehicle carried almost 800 
seeds.  In another study, Von der Lippe and Kowarik 
(2006) gathered the “seed  rain” of vehicles in three 
highway tunnels in Germany, and collected from 
635-1579 seeds/square meter/year. Over half of the 
204 species whose seeds were collected were exotic.  
Although neither of these studies was in the Algon-
quin area, they both serve to illustrate the importance 
of vehicles as agents of seed dispersal.

In a study in a forested area in Oregon, Parendes 
and Jones (2000) found that exotic plants were 
almost completely restricted to roadsides, and to 
a lesser extent along streams.  Their conclusion — 
that roads act as corridors or agents of dispersal 
— confirmed the anecdotal and intuitive experi-
ences cited in previous, broader publications (e.g. 
Forman and Alexander, 1998).  In a similar study, 
Watkins et al. (2003) found that virtually all exotic 
species were found within 15 m of roads in the 
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hardwood forest of Wisconsin.  Although these 
results imply that forest interiors may be spared 
invasion by species whose spread is mediated by 
roads, Parendes and Jones (2000) cite a note of 
caution in this regard, observing that three highly 
invasive plant species are threatening the forest 
in which their study took place.  They implicate 
spread along corridors as a possible means for 
their establishment in the forest.  

In a brief investigation as part of an undergradu-
ate thesis, Pither (1995) searched for non-native 
plants along sections of logging roads and portages 
in the northern and eastern portions of the Park.  
He recorded 17 species of exotic plants along the 
roadsides and 3 along portages.  He attributed the 
greater abundance along roads to the more favour-
able conditions there (i.e. more light). As part of his 
investigation he examined for the presence of ex-
otics for 50 m into the forest perpendicular to the 
examined corridors.  Similar to the results of Wat-
kins et al. (2003) he found no exotic plants in the 
forest interiors.   Although, perhaps foreshadowing 
a current issue, he raised concern about garlic mus-
tard (Alliaria petiolata) using roadsides as a means of 
spreading into forest interiors.  

The prospect of this seems to have increased since 
1995 when Pither did his work.  Park staff found small 
patches of garlic mustard  along Highway 60 (all of 
which have been treated with herbicide and killed).  
Garlic mustard is a very invasive species, originally 
from Europe, which is well established in southern 
Ontario and throughout much of the northeastern 
United States.  Recent research in southern Ontar-
io (Stinson et al. 2006) found that garlic mustard 
suppresses the growth of native plants in forests by 
disrupting the mutualistic associations between vas-
cular plants, including trees, and mycorrhizal fungi.  
This mechanism likely explains how the species can 
invade forested areas and the local extirpations of 
native plants and impoverishment of forests in which 
garlic mustard becomes established. 

Park staff also found a non-native species of reed 
grass (Phragmites sp.) along the Highway 60 corri-
dor, raising concern of its potential invasion into the 
Park’s wetlands.  Park staff removed the plant manu-

ally, and recognize that continued vigilance will be 
required to ensure that it does not spread.

The fact that both of these species were found 
along the Highway 60 corridor highlights the fact 
that roads are important corridors for spread.  As 
one mechanism to forestall such occurrences, the 
Ontario Ministry of Transportation has agreed to use 
only native Algonquin species for bank stabilization 
in the Park.  

One possible factor to explain why some exotic 
plants become disruptive in native settings is that 
native herbivores (both vertebrates and insects) may 
not prey on them, giving them a sort of “free pass” 
from a potentially important ecological constraint.  
In an experiment testing this hypothesis, Cappuc-
cino and Carpenter (2005) sampled invasive and 
non-invasive exotic plants in Ontario, New York and 
Massachusetts and found that invasive plants suf-
fered considerably less leaf damage from herbivores 
than did non-invasive ones.  In what may be a posi-
tive sign for the future control of garlic mustard, 
researchers in Ontario (Yates and Murphy, 2008) 
provided the first significant report of herbivory on 
that species.  They reported instances of a native 
moth (Plutella xylostella) and a spittlebug (Philaenus 
spumarius) attacking and successfully proceeding 
through different stages of development on garlic 
mustard plants.  The researchers hypothesize that 
these insect species may be candidates for the man-
agement of the invasive species. 

The second group of exotic species in need of dis-
cussion in relation to roads is earthworms.  Many 
people think that earthworms are a natural compo-
nent of Ontario’s ecosystems, but in fact this is not 
the case.  In most of Canada and the northern Unit-
ed States, native earthworms were extirpated during 
the Pleistocene glaciations (Gates, 1982; Reynolds, 
1994).  So most of Canada’s forests have evolved 
in the absence of this common invertebrate, and 
its effects when introduced into forests are striking.  
When most people think of earthworms, the night 
crawler or dew worm (Lumbricus terrestris) comes 
to mind, however many other species are also com-
mon.  There have been 36 species of non-native 
earthworms reported in North America (Reynolds, 
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1995). Most, including the night crawler, are native 
to Europe, and the remainder are from Asia.  Earth-
worms were likely first introduced with the importa-
tion of plants from other countries (Gates 1982).

Only in relatively recent years have researchers begun 
to explore the ecology and effects of earthworms in 
forested areas.  Earthworms are commonly spread 
into forested areas by fishermen who dump or lose 
their live bait near lakes and along portages and trails 
(Cameron and Bayne, 2007; Keller et al. 2007).  The 
other main vector of earthworm spread is vehicles.  
Cameron and Bayne (2007) examined the spread of 
earthworms in the central boreal forests of Alberta 
and found they were most likely to be present in ar-
eas with the greatest amount of vehicle traffic.  They 
found that a smallish worm (Dendrobaena octaedra) 
was the most common species and suggested that 
because of its small size it would likely not be used 
by fishermen, and therefore it, as well as the similar 
species D. rudibus, was likely being introduced by 
vehicles.  This is similar to the results of Gundale et 
al. (2005) who found that, in Michigan, forest sites 
close to roads with a history of timber harvest were 
more likely to have earthworms than similar sites 
without roads or a history of timber harvest.

Worms and their cocoons can be spread as “hitch-
hikers” on vehicles and they may also be present 
in the soils and gravels that are used in road con-
struction (Hendrix and Bohlen, 2002; Gundale et 
al., 2005; Holdsworth et al., 2007).  With the reli-

ance of logging on a road infrastructure and ve-
hicles of various sorts, the risk of spread of earth-
worms while conducting forest management is 
high, as attested to by the work of Gundale et al. 
(2005) in Michigan. 

Earthworms seem benign and many people likely 
have an image of worms benevolently digesting 
dirt, making gardens productive and providing food 
for “the early bird.”  However, earthworms can se-
riously alter the ecology of forests in which they 
become established.  Bohlen et al. (2004) explain 
that “earthworms shift the soil from a slower cy-
cling fungal-dominated system to a faster cycling, 
bacterial dominated system….This is accomplished 
through the redistribution and transformation of 
soil organic matter as earthworms consume organ-
ic-rich forest floor material and incorporate it into 
underlying mineral soil.”  Forests with established 
earthworm populations are noticeably depauper-
ate in fallen leaves and fine litter, particularly from 
mid summer on.  The mat of fallen leaves is sim-
ply absent, and in its place one sees the unnatural 
sight of bare soil on the forest floor (Figure 9 - 6).  
Bohlen et al (2004) draw upon the work of many 
researchers to identify the known and possible im-
pacts of earthworms in forests:

Possible net loss of carbon from the forest as the •	
pool of carbon tied up in surface organic matter 
is exposed to greater mineralization rates through 
earthworm activity;

Figure 9 - 6.  Comparison of forest floors with and without earthworms.  The photo on the left is from a mature tolerant hardwood stand 
in south-central Ontario with abundant earthworms.  The photo on the right is from a similar stand with no earthworms.  Photos taken at 
the same time of summer.  Notice the striking difference in accumulated leaf litter.

Chris WedelesChris Wedeles
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Increased leaching and altered cycling of nitro-•	
gen, phosphorus and other nutrients;

Reduction in seedbed and substrate for seeds •	
and seedlings and exposure of seedlings to desic-
cation and predation; 

Possible decreased abundance of mycorrhizal •	
fungi, upon which vascular plants rely for as-
sistance in the uptake of water and nutrients 
from soil;

Loss in the diversity and abundance of •	
mycorrhizal plants and increases in non-
mycorrhizal species;

Decrease in vigour of existing trees by removal of •	
the forest floor and exposure of fine roots;

Loss of habitat for soil and surface-dwelling inver-•	
tebrates; and

Decreased abundance of vertebrates which prey •	
upon soil invertebrates.

Earthworm-infested forests can become drastically 
altered in terms of soil chemistry and stability and 
the diversity and relative abundance of plants and 
animals.  As efforts to understand the impacts of 
earthworms in forests become more extensive, the 
related web of effects comes more into focus.  For 
example, a recent study (Marez et al. 2005) sug-
gests that introduced earthworms may play an im-
portant role in the ecology of red-backed salaman-
ders in some forests.  Earthworms are consumed 
by adult salamanders and increase their fecundity.  
However, as Bohlen et al. (2004) point out, in spite 
of producing more offspring, the overall impact 
of earthworm establishment is likely detrimental, 
because the survival rates of young salamanders 
are negatively affected by reduced populations of 
smaller invertebrate food sources which become 
less abundant due to the changes in the forest floor 
caused by earthworms.  In addition, we note that 
the absence of leaf litter on the forest floor may 
create a situation in which there is an abundance 
of food for adults (i.e. earthworms), but reduced 
habitat for them.  Complex relationships such as 

this likely also exist for birds, small mammals and 
predators of soil invertebrates.

There may be temptation to moderate concerns re-
garding earthworms because their rate of spread is 
generally taken to be rather slow – generally 4 – 10 
m/yr (Marinissen and van den Bosch, 1992; James, 
1998).  However, these estimates may be conser-
vative.  Mather and Christensen (1988) found that 
Lumbricus terrestris is capable of travelling almost 20 
m on the soil surface in one evening.  Furthermore, 
when one considers a scenario such as exists in Al-
gonquin, where logging trucks and equipment are 
frequently in many parts of the forest (due in part 
to the selection and uniform shelterwood harvesting 
which is practiced there), and where canoeists/fish-
ermen travel throughout the Park, the potential for 
establishment at many places seems evident.  From 
multiple nodes of establishment, even a slow rate of 
spread can have serious implications as the advance-
ment could occur on many fronts.  

Park staff are attuned to the concerns regarding 
earthworms.  Ads have been run in the Park tab-
loid for the last couple of years asking that readers 
“trash” their worms and providing a brief message 
regarding the harm that earthworms can do to the 
Park’s forests.  There is also hope that the next ver-
sion of the Park’s Fisheries Management Plan will 
embrace this issue in depth. 

Access for Hunting and Trapping

The harvest of moose in the Park has already been 
discussed briefly in Chapter 7.  The topic of native 
use of wildlife in the Park is reviewed here again be-
cause of the connection to the Park’s roads.  The 
Algonquin First Nations in the area of the Park and 
the Federal and Provincial governments have been 
for some time negotiating a land claim initiated by 
the First Nations.  The claim is linked to a series of 
petitions from the Algonquins to the Crown dating 
back to the late 1700’s, and was formally submit-
ted to the Government of Canada in 1983 and the 
Government of Ontario in 1985 by the Algonquins 
of Golden Lake, now known as the Algonquins of 
Pikwàkanagàn.  The claim has since been broad-
ened to include several other Algonquin communi-
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ties, and in the early 1990’s both the Government of 
Canada and the Government of Ontario accepted 
the claim for negotiations. The land claim contin-
ues to wind its way through the lengthy legal and 
political negotiating process.  Although not part of 
any explicit land claim settlement, First Nations have 
been allowed access to the Park’s fish and wildlife 
for consumptive activities based on their history of 
such use in the Park area. The most prominent as-
pect of this has been a moose harvest. Since the 
early 1990’s the First Nations harvest of moose in 
the Park has been about 100 animals per year.  The 
harvest is well regulated and managed jointly by the 
MNR and the Algonquins.  The parameters used to 
identify harvest quotas are very similar to those used 
on non-park Crown lands; in general about 8-12% 
of the population is harvested each year depending 
on the population’s status.  Each year the First Na-
tions enter into a hunt agreement with the MNR and 
cooperate in ensuring that the harvest is conducted 
within the bounds of the agreements.  

In Chapter 7, Norm Quinn questions whether such 
a harvest should be allowed to interfere with the 
natural dynamics of the Park.  The key point relevant 

to this chapter is that the harvest is enabled by the 
Park’s road network.  Practically all of the hunters 
use the Park’s access roads to gain entry and to move 
about within the Park whilst hunting (B. Steinberg 
pers. comm.).  Without the road network, the hunt 
would likely not exist in its present form. The philo-
sophical concern raised by Quinn could be moot if 
the Park were not encumbered by its road network.  

Although the moose harvest is regulated by the an-
nual harvest agreement, harvests of other wildlife 
species by First Nations do not benefit from the 
same protocol.  During the harvest of moose, some 
deer and bear are also taken, but they tend to be 
harvested in an opportunistic manner, and generally 
are not tracked (B. Steinberg pers. comm.).  More 
striking is the harvest of furbearers.  From 1993 to 
2004/05, the last year for which data are available, 
almost 12,000 animals have been harvested. Figure 
9 - 7 shows that beaver (Castor canadensis) was the 
species most commonly harvested, but that many 
other species were taken too.  Comparable to the 
concerns expressed in Chapter 7, this level of har-
vesting, although well within the bounds of normal 
furbearer management, is not consistent with the 

Figure 9 - 7. Proportion of different wildlife species harvested in the Park 1993 – 2004.  Data provided by MNR  .

Wolf (0.27%)
Squirrel (0.36%)
Weasel (0.78%)
Coyote (0.84%)
Raccoon (2.27%)
Fox (3.05%)
Muskrat (4.83%)
Mink (4.95%)
Otter (6.76%)
Fisher (10.27%)
Marten (22.46%)
Beaver (43.17%)
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protection of the unique values that large wilder-
ness parks afford.  

It should be noted that the First Nations hunt and 
trapping harvest are not the only ones which occur 
in the Park.  In 1961, Clyde and Bruton Townships 
(much of the southern panhandle) were added to 
the Park.  Their addition included a specific condition 
that hunting and trapping be permitted to continue.  
This is recognized in the legislation (The Algonquin 
Park Extension Act), that facilitated this addition to 
the Park.  Because of the similarity of historical use 
in the McRae Addition (in Eyre Township, also part 
of the panhandle), it has been managed in the same 
way since it was added to the Park in 1993. 

Perhaps the most potentially important issue re-
lated to First Nations access to the Park’s resource 
relates to fishing in brook trout (Salvelinus forti-
nalis) lakes.  Much of the following information is 
taken from a brief report written by Quinn (2004).  
As described in Chapter 5, one of the Park’s most 
treasured resources is its brook trout lakes.  Of 
the more than 250,000 lakes in Ontario, fewer 
than 1,000 contain natural or self-sustaining 
brook trout, and the majority of these are in the 
far north.  The Park has about 250 such lakes, rep-
resenting virtually all of those which occur south 
of the French and Mattawa Rivers and a number 
well out of proportion with its size.  The trout 
populations in these lakes have likely continued 
to exist in the Park while lakes in the surrounding 
areas have lost their trout populations because of 
the access controls which exist in the Park.  First 
Nations individuals have, by virtue of their le-
gal rights, unfettered access to the Park’s lakes.  
While many of these lakes are not immediately 
roadside, the use of Park roads greatly facilitates 
access and increases pressure on these lakes.  Park 
staff note that there are no records kept of the 
extent of First Nations catch from these lakes, nor 
are there data on the amount of fishing on these 
lakes.   Dangers to the lakes from uncontrolled 
access are not limited to overfishing, but include 
the accidental or intentional release of exotic spe-
cies into the lake.  Brook trout are very sensitive 
to competition from coarse species.  Brook trout 
lakes are very unproductive, as the following text 

from Quinn (2004) illustrates: 

Field studies and mathematical models have shown 

that trout lakes in Alqonquin Park can support the 

removal by fishing of only about 0.70 kg/ha of trout 

flesh per year.  In other words, take more than one 

good size trout per hectare per year and you are over-

fishing the lake!...Most brook trout lakes in the Park 

are about 40 ha so the annual harvest can only be 

about 28 kg.  Furthermore…a typical small lake in the 

Park may have only 60 – 80 fish in the spawning popu-

lation.  Clearly, these populations can be easily over-

fished; even a few successful trips by skilled anglers 

can take a year’s production.

The concerns expressed about the Park’s brook trout 
lakes are validated to a large extent by the work of 
Gunn and Sein (2000).  They examined the impact 
of fishing on a population of lake trout (Salvelinus 
namaycush) in a small lake north of Sudbury.  Within 
five months of access being created to within 100 m 
from the lake, the population was reduced by 72%.  
No advertisements were made regarding the newly-
created access; word-of-mouth accounted for a tre-
mendous increase in fishing pressure that led to the 
striking decline in the lake’s trout population.  

Park staff note that First Nations members are sym-
pathetic to concerns regarding the management 
of the Park’s lakes.  Although this is heartening, it 
draws attention to the fact this very significant as-
pect of the Park’s ecology exists in a management 
vacuum. There is no agreement in place regarding 
First Nation’s fishing comparable to that related to 
moose hunting.  The Algonquins are free to fish 
any time with any gear, and for any species.  Given 
the sensitivity of trout in particular in the Park, it 
will take exemplary stewardship to ensure that First 
Nations’ rights to fish do not damage the Park’s 
trout populations. 

Gravel Pits

Although not roads per se, the potential impact of 
gravel pits on the Park’s ecosystems needs some dis-
cussion.  As described earlier, the vast majority of 
the Park’s roads are gravel, and the aggregates to 
build and maintain them come largely from inside 
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the Park. Ontario’s Aggregate Resources Act regu-
lates the management and extraction of aggregates 
in the province.  Most aggregate extraction activi-
ties require various sorts of permits, however the 
forest industry is exempt from permitting require-
ments if the extracted gravel is to be used to imple-
ment activities already approved in a Forest Man-
agement Plan, and provided some basic guidelines 
are followed.  The Park Management Plan (Ontario 
Ministry of Natural Resources, 1998) requires that 
aggregate management in the Park follow the re-
quirements of the Aggregate Resources Act, that 
gravel pits not exceed 1 ha, and generally not be 
within 120 metres of a body of water.  The man-
agement plan also requires that aggregates from in-
side the Park may not be used outside the Park and 
that aggregates for construction and maintenance 
of provincial highways and Park maintenance and 
development projects are to be supplied from out-
side the Park. Therefore extraction of gravel inside 
the Park is focused on the construction and mainte-
nance of forestry roads within the Park.

The 2005 Forest Management Plan for the Park 
(Cumming, 2005) identifies that no new primary or 
secondary (branch) roads are to be constructed dur-
ing the 2005-2010 plan term, but that maintenance 
on almost 1,200 km of these roads will take place 
and that such activities will include supplemental 
gravelling.  Furthermore, gravel will be required to 
construct the tertiary (operational) roads which are 
required for harvesting activities.

Information on the total number of pits in the Park is 
unavailable, however the 2008-2009 Annual Work 
Schedule for the Park’s forestry operations (Algon-
quin Forestry Authority, 2008) lists 52 gravel pits that 
are to be used for construction and maintenance of 
roads during the year.  If more than 50 pits are to 
be used for a single year’s activities, the total num-
ber in the Park is likely significantly higher.   One of 
the main ecological concerns associated with gravel 
pits is their potential to affect groundwater.  If a pit 
should come into contact with groundwater, subsur-
face flows and water temperature can be affected 
(Green, 2005). Precaution against these impacts ex-
plains the restrictions on extraction of gravel below 
the water table in the Aggregate Resources Act and 

in the Park’s management plan.  Nonetheless, there 
are risks involved in the extraction of gravel, as the 
depth of the water table is not always definitively 
known prior to extraction activities (Figure 9 - 1).  In 
Algonquin Park, the implications of degrading the 
groundwater are troublesome because of the role 
groundwater plays in providing upwellings useful to 
brook trout as spawning sites and in keeping the 
brook trout lakes and nursery streams healthy, as 
described in Chapter 8.  Furthermore, although the 
Aggregate Resources Act restricts excavation below 
the water table in most circumstances, this restric-
tion does not apply if the proposed site is further 
than 500 m from a coldwater stream.  Many brook 
trout nursery streams are very small (Figure 9 - 8) 
and their locations unknown, and so may be at risk 
from aggregate extraction which appears to comply 
with the regulatory requirements.  Interruption of 
groundwater flows can seriously impair their ability 
to serve as nursery habitat. Algonquin Eco Watch 

Figure 9 - 8. Tiny coldwater spring-fed streams often too small to 
show on any map may act as brook trout  nursery creeks.

Jeremy Inglis
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(2001) expressed concern that aggregate extraction 
in the Park may have these effects. 

The recent report of the Ontario Parks Board (On-
tario Parks Board 2006) on lightening the ecological 
footprint of logging in the Park expressed concern 
regarding the potential impact of gravel pits in the 
Park on groundwater and recommended that the 
Ministry of Natural Resource and the Algonquin For-
estry Authority develop more rigorous standards for 
aggregate pits and reduce their number and maxi-
mum size.  In addition, the most recent published 
Independent Audit of the management of the Park’s 
Forestry Operations (KBM Forestry Consultants, 
2003) identified some issues with management of 
the gravel pits in the Park.  The audit found that 
many tertiary roads were constructed with exces-
sive amounts of gravel and suggested that the AFA 
should consider minimizing the use of gravel in their 
construction.  The audit also found that the wording 
associated with the restriction on pit size (1 ha) was 
misleading.  The actual restriction on pit size was ap-
plied only to active portions of pits; if portions had 
been rehabilitated, then the total size of individual 
pits was not limited.  Furthermore, the audit also 
found a number of problems with pit operations, 
including: poor boundary marking, no buffers to 
allow for proper rehabilitation, and extraction ac-
tivities occurring in rehabilitated portions of the pits.  
Although the audit’s findings are required to be ad-
dressed, the fact that several issues were identified 
indicates that there is room for more thoughtful use 
and management of gravel pits in the Park.

Roads and Fragmentation

Fragmentation of natural habitats is one of the most 
vexing issues in conservation biology (Reed, 2004; 
Watling and Donnelly, 2006, and many others).  Is-
sues often associated with fragmentation include 
loss of ecosystem resilience, declines in species rich-
ness, loss of area-sensitive species, declines in pop-
ulations of those species which do persist, loss of 
genetic diversity, increased turnover of species, and 
invasion by exotic and generalist species (Saunders 
et al., 1991; Hunter, 1996; Wiegand et al., 2005; 
Kupfer et al., 2006, and others).

Forest fragmentation prominently came into the 
consciousness of North American ecologists when 
concerns related to the fate of forest wildlife (pri-
marily songbirds) in scattered woodlots in agricul-
tural and settled landscapes came under study (e.g.  
Galli, 1976; Whitcomb et al. 1981; Wilcove, 1985).  
With the realization that fragmentation represented 
a serious ecological threat, its role in predominantly 
forested environments came under scrutiny (e.g. 
Harris, 1984; Rochelle et al. 1999).   However, as 
concerns related to fragmentation expanded, the 
concept became generalized, burdened with inexact 
language and became a catch-all for a broad array 
of ecological issues (Bunnell, 1999; Haila, 2002; Lin-
denmayer and Fischer, 2006).

The conceptual history of fragmentation helps one 
to understand some of the issues regarding the 
rather muddled application of the concept.  Con-
cerns regarding fragmentation have their roots in 
the theory of island biogeography (MacArthur and 
Wilson, 1963; 1967) and metapopulation concepts 
(Levins, 1969).  Together these important theories 
address aspects of the ecology of species occupying 
isolated habitats (the islands in island biogeography) 
and the role of the area between the habitats, gen-
erally referred to as the matrix.  The basic concepts 
of island biogeography, which hold that the number 
of species is related to island size, are true when real 
islands are being considered, but become subject to 
a wide variety of caveats when patches of forest sur-
rounded by other terrestrial habitats are being con-
sidered. The land between the forested areas may 
not be a truly unusable matrix, and so issues related 
to forest fragmentation become complicated by 
such things as the contrast between the matrix and 
fragments, successional dynamics in the matrix, the 
breadth of species’ habitat requirements, etc. 

So what is the role of roads in the confusing mo-
rass of fragmentation ecology?  The effects of roads 
cited in discussions of fragmentation include those 
discussed in this document– road kill, formation of 
barriers, loss of habitat, transmission of exotic spe-
cies, etc. Do these effects exist independent of the 
role that roads play in fragmenting landscapes or are 
they a function of it?   While there is a semantic 
element to this question, it is not entirely abstract; 
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at least it’s not intended to be.  Some clarity comes 
from considering the normal sequence in which 
natural landscapes change as a function of human 
alterations.  Forman (1995) described this sequence 
as proceeding in five simplified stages: perforation, 
dissection, fragmentation, shrinkage of habitat area, 
and attrition.  These stages represent a continuum 
of progressively more serious and deleterious situa-
tions.  Roads generally are the means through which 
perforation occurs and are main means through 
which dissection occurs.  So, using this generalized 
framework, one can see that roads play an obvi-
ous role in fragmenting landscapes.  Even if their 
initial presence is not fragmenting per se, roads are 
a means through which progressively more serious 
impacts occur and are facilitated.

In a well-managed environment such as Algonquin, 
logging roads and even Highway 60 may not in-
evitably lead to the “normal” sequence of change 
which alters landscapes from “natural” to highly 
stressed, but they most certainly position the Park at 
a place on the fragmentation continuum.  The im-
pacts which occur, while not being as deleterious as 
those associated with environments at the extreme 
end of the continuum, are demonstrable and can be 
very serious depending on the species being consid-
ered.  Nonetheless, in spite of the fact that a human 
footprint is very evident in the Park, it is not in a 
state so altered as to be considered highly perturbed 
in a fragmentation context, using the continuum of 
Forman (1995).  

Broad concepts such as fragmentation and its 
theoretical progenitor island biogeography pro-
vide important context for understanding impacts 
of roads and other agents of landscape change.  
However, roads, and not fragmentation per se 
are the proximate causes of the impacts discussed 
in this report; roads and their use kill snapping 
turtles, facilitate the introduction of earthworms 
into the Park’s interior, provide access for hunting 
and fishing, etc.  Therefore, it may be clearer and 
simpler to consider the impact of roads unbur-
dened by the baggage of fragmentation and its 
semantic and conceptual morass when thinking 
about human impacts on Algonquin’s ecosystems.  
I suggest this not to shy away from the important 

context which fragmentation considerations bring 
to discussions on the Park’s ecological integrity, 
but to bring focus to discrete and important is-
sues, such as the impacts of roads.

Conclusions

Roads are an integral part of Algonquin Park, pro-
viding access for those who treasure its wilderness 
and recreational attributes, and for the forest indus-
try to harvest and manage its forest resources. With 
almost 6,000 km of roads, their extent is likely sur-
prising to most people who think of the Park as a 
wild area.  Although the vast majority of the road 
network is used only by the forest industry, its foot-
print on the ecology of the Park is nonetheless indel-
ible.  The main ecological impact of the roads is the 
facilitation of forestry activities.  Although not dealt 
with explicitly in this chapter, it is apparent in Chap-
ters 6 and 7 that forest management is perhaps the 
dominant human impact on the Park’s ecology.  

Outside of their role in enabling forestry, the impacts 
of roads range from obvious to subtle.  The most 
obvious impact to most people may be collisions 
between automobiles and wildlife.  The sight of a 
road-killed moose or deer in the Park is disturbing to 
say the least, however the Park’s ungulate popula-
tions are healthy enough that the additional mortal-
ity caused by vehicles is likely incidental.  Obvious 
impacts such as this may not be the most conse-
quential; effects which are not readily apparent to 
the casual observer likely have the most serious con-
sequences for the Park.   For example, the transmis-
sion of exotic organisms into environments poorly 
equipped to handle them can lead to severe ecologi-
cal consequences.  Earthworms, although generally 
thought of as benign, can change the characteristics 
of the forest floor, impact a myriad of plants and 
animals, and ultimately alter the nature of a for-
ested environment.  Although earthworms are not 
yet seriously established in the Park’s interior, with 
the continual use of interior roads by logging trucks 
and the capacity for trucks to unwittingly trans-
port worms, the possibility of serious consequences 
looms.   Another example of potentially serious im-
pact relates to the use of roads by hunters, trappers 
and anglers.  Although their impact is not immedi-
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ately apparent, the harvesting of wild animals from 
the Park can change its aesthetic appeal for many 
people and more importantly alter its environmen-
tal integrity.  A lake whose brook trout have been 
extirpated or are imperiled looks the same from the 
surface as a lake with a healthy population, but the 
quality of the ecosystem suffers when brook trout 
populations are lost. 

Although impacts of roads have been the subject of 
scientific study for many years, the science of road 
ecology, which attempts to place the impacts in a 
broader ecological context and deal with effects and 
solutions in an integrated manner, is barely a decade 
old.  Important work on reducing the footprint of 
roads is the subject of study at a number of aca-
demic and research institutions in North America.  
The staff at Algonquin Park are keenly aware of the 
impacts of roads and are beginning to put measures 
in place to attempt to mitigate, or dampen them.  
Speed reductions have been implemented at a num-
ber of places, speed bumps and warning signs are 
being installed to raise motorists’ awareness.  Per-
haps most significantly, the upcoming (2010) Forest 
Management Plan for the Park is to include a roads 
management and use strategy which goes beyond 
previous efforts at access management.  Should 
impacts such as those discussed in this chapter be 
addressed in the roads strategy, it will mark a signifi-
cant step for the Park to embrace road ecology and 
in its efforts to deal with the broader and pervasive 
impacts of roads.
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Chapter 10. 

The Spirit of Algonquin 

Linda Leckie*

Introduction

“Algonquin Park, so wild and free, 
You’ve got a lariat on me.”1

John W. Millar, who served as Algonquin Park’s 
Superintendent in 1922 and again from 1925 to 
1930, was referred to as the “Poet-superinten-
dent” for sharing his talent as a writer of prose 
(Garland, 1989, p. 110). One of his lyrical vers-
es was penned to express his admiration for the 
beauty of the landscape and pay tribute to those 
forces, both natural and human, that founded 
Algonquin Provincial Park. In the first two lines 
of that poem “Algonquin Park so wild and free, 
You’ve got a lariat on me,” Millar provides a pow-
erful metaphorical image of “rugged hills, lakes, 
rippling streams and towering pines” encircling 
him like a rope and securing him to what he called 
“this mystic land” (Garland, 1989, p. 109). An 
emotional bond that ties people to a place, like 
the lariat hold Algonquin had on Superintendent 
Millar, is known as a ‘Sense of Place.’

1 This poem was written in 1927 by John W. Millar. A copy of the 
poem was found in the Algonquin Park Museum Archives and 
printed in the book Glimpses of Algonquin which was compiled 
by George D. Garland and published by The Friends of Algonquin 
Park, in 1989 and 1994.

Historically, the concept of Sense of Place has roots 
in the Deep Ecology movement and the work of the 
late Norwegian philosopher Arne Naess, who ap-
plied his skills as a philosopher to understand the 
ecological crisis. Naess, a university professor in Oslo, 
took an approach to ecology that went far beyond 
the scope of a traditional academic. In addition to 
being a lover of knowledge, Naess was also enthusi-
astically devoted to spending his time observing and 
climbing the Hallingskarvet mountains of Norway, 
an area that was a key influence in his life and work. 
From the simple cabin that he built there in 1937 he 
wrote at length about the principles of deep ecol-
ogy and created a model of ecological wisdom to 
resolve the environmental crisis that was based on 
developing a loving and intimate relationship with 
natural space.

Yi-Fu Tuan, a China born environmental psycholo-
gist, originated the term “topophilia” to describe 
the study of the relationships, perceptions, at-
titudes, values and a world view that affectively 
bond people and place (Tuan, 1974). As a profes-
sor at the University of Minnesota in the 1970’s, 
Tuan published two books, “Spirit and Place” and 
“Place, Art and Self,” to record his research on the 
emotional connections between physical environ-
ments and human beings. Profoundly influenced by 

* Linda Leckie M.Ed. (Ed.D. candidate) is Director of Outdoor Education at the Bishop Strachan School, Toronto. In this 
chapter she describes her own personal identification with the “Spirit of Algonquin”. She has been a camper, canoe tripper, 
winter traveller, and cottager in Algonquin Park for over 50 years.
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the writings of Arne Naess, Tuan was instrumental 
in the development of Environmental Psychology, a 
branch of psychology that systematically accounts 
for the relationship between people and their envi-
ronment. Today, cultural geographers, anthropolo-
gists, sociologists, psychologists, urban planners 
and others all study why a certain place can hold 
special meaning to particular people or peoples.

There is no question that Algonquin Park holds a 
special place in the hearts and minds of Canadians. 
According to Dan Strickland, Algonquin’s Chief Park 
Naturalist for over 30 years, “Algonquin Park - more 
simply ‘The Park’, to its admirers - is held dear by 
countless people as one of Canada’s very special 
places. This ancient dome of hill and lake country, 
at the southern edge of the Canadian Shield - Al-
gonquin - evokes an affection, almost a reverence, 
that must go far beyond anything that the found-
ers could have imagined when they conceived the 
idea of a Park nearly a hundred years ago” (Reynolds 
and Dyke, 1983, p.5). Algonquin National Park, as 
it was first known, was created in 1893 to prevent 
any further clearing of land by settlers thereby pre-
serving the forests for timber production, to protect 
the headwaters of the seven rivers that originate in 
the area, and to provide a sanctuary for fur-bearing 
animals.2 While the Algonquin landscape was recog-
nized as a place of exceptional and notable beauty, 
the idea to reserve and “set apart” the area as a 
“health resort and leisure ground for the benefit, 
advantage and enjoyment of the people of the prov-
ince” was not the primary motive of the founding 
guardians. (Standfield and Lundell, 1993, p.5)

However, many of the early visitors were drawn to 
the area now known as Algonquin Park for explo-
ration, resource extraction, and other commercial 
interests, pleasure, or due to their strongly held 
aesthetic, religious, scientific, and educational 
concerns and convictions. They imbued the expe-
rience of being in the Park with significance and 
meaning, and in doing so, inspired future genera-

2 In 1893, when the Algonquin National Park Act was formulated 
it referred to seven major rivers with headwaters within the Park 
(Amable Dufond, Petawawa, Bonnechere, Madawaska, Muskoka 
with the tributaries Big East and Oxtongue, Magenetawan and 
South) In Chapter One eight rivers with headwaters in the Park 
are documented, however, the York River was added later.

tions. When naturalist John Macoun arrived in Al-
gonquin Park in 1900 he saw this place of high-
lands and headwaters, where northern spruce 
and sugar maple meet in the native land of pine, 
as an interesting place to study and then set out 
to inventory the significant natural history of the 
area. Educator, Fannie Case, a trailblazer in the 
field of Outdoor Education came to Algonquin 
in 1905. The young women, who were students 
in her open air classroom, developed outdoor 
skills, self-reliance, physical competence, as well 
as imaginative, creative and artistic expression. 
Tom Thomson,who arrived in Algonquin Park in 
1912, spent five years painting the landscapes 
that would become a lasting documentation of 
the splendors of Algonquin Park in all four sea-
sons and provided “some of the most unforgetta-
ble images of Canadian art” (Reynolds and Dyke, 
1993 p.6). The impassioned and influential work 
of Macoun, Case, Thomson and a long list of oth-
ers has inspirited writers, film makers, scientists, 
naturalists, musicians, educators, and artists. Ac-
cording to Dan Strickland, saying that “Algonquin 
Park is a place of outstanding importance to the 
recreational, scientific and cultural life of Cana-
da seems like stating the obvious, however, it is 
another matter altogether to be able to express 
just how this weighty significance came about.” 
(Reynolds and Dyke, 1993, p.5-6). 

The geographic space that makes up Algonquin Park 
holds great importance and significant meaning for 
many people. As Ontario’s oldest Park and  one of 
the best known parks outside the province, Algon-
quin is an icon. Jim Murphy, Algonquin’s Manager 
of Backcountry Operations, recalls feeling extremely 
honoured when he arrived at the Park to work full 
time with the Ministry of Natural Resources  in 2000 
as a Park Planner. For him, Algonquin was a “special 
iconic piece of geography” with a “symbolic land-
scape” and “very strong human values.” Murphy 
compares coming to work in Algonquin to getting 
drafted by the Montréal Canadiens, as he was now 
working for an organization who not only valued 
heritage and tradition but had millions of adoring 
fans who supported these same values as well (Mur-
phy, 2008). 
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Algonquin Park is also known internationally and 
while this iconic status is in part due to an apprecia-
tion of its flora and fauna created by arts, books, 
and film, it is also because of the tremendous affec-
tion that people all over the world feel for the Park 
that comes from first hand experiences. Algonquin 
is the place that many take their first canoe trip, at-
tend summer camp, stay at one of the lodges or 
pitch their tent in one of the many campgrounds. It 
is where we may have seen our first moose, heard 
a wolf howl or been put to sleep by the call of the 
loons. It is where we return to take novices and in-
ternational visitors for a uniquely Canadian experi-
ence. And, most importantly, it is where humans 
come into direct contact with the natural world; 
seeing, learning, feeling, smelling, hearing, loving 
and developing a relationship with the northern 
lakes and rivers made famous in the paintings of 
Tom Thomson.

The history of a human presence in Algonquin Park 
goes back as far as 7000 BC when Paleo-Indians 
occupied the area.3 Since that time many others 
have made Algonquin their permanent residence, 
summer camping ground, spiritual home or final 
resting place. Although Algonquin is officially 
classified by the Ministry of Natural Resources as 
a Natural Environment Park, the traveller in search 
of the sights and sounds of wild territory will find 
much evidence of a human presence and influence 
on the land. A set of old stone steps, remnants 
of a wooden fence, discarded pieces of logging 
era machinery, old river rock foundations, a grave 
marker, and wide open clearings that were once 
depot farms all have stories to tell. Some of the 
early inhabitants and visitors left their lasting im-
print on the Algonquin region with a lake name, 
material structure, environmental policy, public 
awareness, or scientific knowledge. Their relation-
ships and intimacy with Algonquin may differ, but 
they have all developed a special connection with 
the landscape.

3 Kennedy, C.C. 1970. The Upper Ottawa Valley. Renfrew Coun-
ty Council. As cited in A Chronology of Algonquin Provincial Park 
by Rory MacKay. This Algonquin Park Technical Bulletin No.8 was 
first printed in 1988, reprinted in 1990, revised and reprinted in 
1993 by The Friends of Algonquin Park. Whitney, Ontario.

Human ecologists define an ecosystem as an “eco-
logically integrated set of relationships between 
the environment and all other living and non-living 
things.” The ‘human ecosystem concept’, there-
fore, denotes a way of thinking about the world 
that sees humans and human communities as part 
of the earth’s ecosystem. As an academic disci-
pline, human ecology deals with the relationship 
between humans and their natural, social and cre-
ated environments. With foundational roots in biol-
ogy and economics, human ecology now includes 
a more far reaching cross-disciplinary perspective 
on the ways human-environment relationships are 
influenced by physical environment, psychologi-
cal, cultural and societal factors. Researchers in the 
field of human ecology study the influence of hu-
mans on their environment. Human ecologists are 
also equally interested in the affect of the environ-
ment on the human which is the purpose of this 
chapter.

In this essay, The Spirit of Algonquin, I explore my 
continuous personal relationship with a place - Al-
gonquin. As Roy MacGregor, a noted Canadian 
writer, Algonquin cottager, and author of several 
books about Algonquin Park, once wrote “there 
is something magnificently persistent about this 
huge sprawl of grey granite and hardwood bluff 
and tamarack swamp and dark, dark, water” 
(Standfield and Lundell, 1993,ix). For me, Algon-
quin’s impressive and tenacious spirit has created 
an affectionate bond that has persisted for almost 
half a century. In the preceding chapters of this 
book foresters, fish and wildlife biologists, geolo-
gists, historians and First Nations people all share 
their research findings, scientific data, charts and 
historical facts regarding human impact on the 
ecological state of the Algonquin ecosystem. This 
chapter provides the reader with yet another voice 
speaking from a different perspective. Telling the 
story of how Algonquin has left its enduring stamp 
on me is not dependent on statistics or developed 
through study but based on a feeling deep with-
in my heart strengthened by the character of the 
place itself - the Spirit of Algonquin.

When Audrey Saunders published her book Algonquin 
Story in 1946 it was the first attempt to write down the 
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reminisces of some of the early Park residents. In the last 
paragraph she wrote that “to many a former resident of 
Algonquin Park, to many a past visitor, the name brings 
back a nostalgic flood of memories. But the Park, with its 
roots in the past, stretches its branches up towards the fu-
ture; a young lusty pine, bursting with sap, and reaching 
out into the clean northern air.” (1946, p. 196) I wasn’t 
even a pine seedling when Audrey Saunders was writing 
the story of Algonquin Park, but now, after almost 50 
years of my own Algonquin memories I could be one of 
those old timers that she interviewed. 

My Sense of Place in Algonquin developed over 
many years and evolved from not only spending 
time there, but from learning about the natural 
and cultural history of the place. While my feel-
ing of attachment to Algonquin is derived from 
the natural environment, it is a mix of natural 
and cultural features in the landscape, as well 
as the people who occupy the place that has 
enabled me to feel a connection to the unique 
identity and character of that environment in 
a holistic way. My Sense of Place in Algonquin 
has been enhanced by poetry, works of fiction 
and non-fiction, as well as art and music. Learn-
ing that others share the same deep affection 
for a place, through a variety of mediums, has 
assisted me in the ability to articulate my own 
feelings about Algonquin and at the same time 
strengthen my strong sense of belonging and 
attachment to this place.

My relationship with the character of Algonquin, 
its people and landscape, has guided my percep-
tions on how to live my life personally and profes-
sionally. My well developed Sense of Place here 
in Algonquin has given meaning to the person 
that I am today and no doubt will continue to 
give my adventures of the spirit both purpose and 
direction in the years to come. There is an ‘intan-
gible spirit’ of this place Algonquin and it is this 
subtle, perhaps even indescribable, feeling that 
continues to be the reason why the rangers, resi-
dents, visitors and all who know Algonquin truly 
love it. Perhaps my story will resonate with oth-
ers and that in weaving together cultural stories 
with memories, and most importantly the natural 
world itself, an ancient bond with the landscape 

will be re-established. It is also my hope that 
when people find their own sacred place in na-
ture they will be inspired to nurture and protect 
that place in the same way that it has enhanced 
and enriched their own lives.

Lecko’s “Algonquin Story”

“Algonquin has something magical to offer for 
anyone who visits for a day or stays a lifetime.” 

Lorne Pigeon4

My “Algonquin Story” begins at a cottage on 
Cache Lake. My aunt’s simple cabin nestled in the 
woods on an island holds fond memories of swim-
ming in the lake, drying my hair by the wood stove, 
and watching the deer eat their breakfast of cedar 
sprigs and maple leaves while I enjoyed a steam-
ing hot bowl of oatmeal smothered with brown 
sugar. The sounds of those summer days spent in 
Algonquin have been recorded forever in my con-
sciousness causing the slam of a screen door and 
the splash of water from a hand pump to bring 
a youthful smile to my now weathered face. And 
no matter where I am the sound of waves lapping 
against the shore will always take me back to the 
loft of the boat house where I was tucked into bed 
under a red Hudson Bay blanket and rocked to 
sleep by an Algonquin lullaby.

I was just five years old when my ears first caught 
the beautiful sound of singing and the steady beat 
of paddles on a wooden gunwale from somewhere 
down the lake. From that moment on it didn’t mat-
ter what the weather was like, what time of day it 
was, where I might have been or what I was doing, 
I would drop everything and run down the winding 
path from the cottage to the dock. There I would find 
the most amazing sight ever. Three canoes would 
appear from out of the mist or around the tip of the 
island and I would stand there motionless with my 

4 Lorne Pigeon, an Algonquin Park Ranger, lived year-round on 
Cache Lake. He and his wife Mary raised their two sons, Tom and 
Jake, in Algonquin Park. Mary (nee McCormick was also born 
and raised in Algonquin as her father was Chief Park Ranger Tom 
McCormick), a certified teacher, taught the children of the other 
full time residents using her own cabin as the school. Today, Tom 
resides and works on Cache Lake and Jake manages the Brent 
Store on Cedar Lake.
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eyes fixed on a canoe trip of girls from an Algonquin 
camp who were either coming from or going to the 
unknown lakes that were just over that first portage. 
Very seldom were there any words spoken. Those 
girls must have known that I had a trace of Voya-
geur blood somewhere deep inside me because they 
would always wave in such a way that made me feel 
completely connected to them. I would wave back 
watching them intently until their canoes were long 
out of sight. The spirit of adventure combined with 
the idea of traveling to new and faraway places by 
wood-canvas canoe with other girls was all I wanted 
to do and to this end the rest of the day would be 
spent driving my parents crazy with questions about 
going to camp.

It didn’t take my family long to realize that I was 
serious about spending my summers under a canvas 
shelter and exploring Algonquin beyond the islands 
and bays of Cache Lake regardless of any future 
plans they might have had for me. We tried that 
fall to get into the camp on the adjoining lake but 
were told, that at six years of age, I was still too 
young. A friend of my parents mentioned another 
girls camp in Algonquin and before too long I was 
getting ready to have an interview with a woman 
named Couchie in a place called Toronto. I remem-
ber my mother and Couchie talking as I patiently 
sat in a huge chair swinging my legs back and forth 
and looking around the office. I really had no idea 
what was being discussed as my focus was on the 
photographs on the wall and the natural artifacts on 
the shelves but I did hear Couchie when she asked 
me if I had any questions. Of course I did and I liked 
her already; “Do I get to go on a canoe trip?” To 
which she replied; “If you think that you are ready 
then you will be sleeping in a tent next summer.” I 
wriggled myself free from the big leather chair to in-
form my mother and Couchie that I would be going 
to camp next summer for a month.

The following July I boarded a train at Union Sta-
tion along with hundreds of other campers bound 
for Algonquin Park. I gazed out the window with 
interest and watched as the paved sidewalks of 
the city gave way to winding trails through farmers 
fields and wildflowers that lined the railway tracks. 
Eventually the meadows and pasture lands turned 

to dense forests and swamp lands interspersed with 
small lakes and outcrops of glorious grey granite. As 
the conductor walked through the car announcing 
our arrival in Huntsville I noticed that my box lunch 
lay uneaten on the seat beside me. I had been too 
excited and too preoccupied to eat. When I stepped 
down from the train the air smelled of northern ad-
venture. A neatly parked line of yellow school bus-
es were at the ready to take all of us campers to 
Ontario’s oldest provincial park. The bus ride was a 
blur and I could hardly see out the window. Eventu-
ally I heard someone say “We are in Algonquin.” 
(how they knew remained a mystery until I too had 
traveled the concrete portage for several years and 
gained the necessary inches to spy the rock cairn out 
the window myself.) When the bus came to a stop 
about twenty minutes later this was still not our final 
destination. The docks were filled with boats and 
canoes of all shapes and sizes to take us across the 
lake on the last leg of our journey to the island.

I found myself that summer in a cabin with five 
other little campers and began a relationship with 
a special place and the very remarkable people 
that I found there. One day we were invited to visit 
Couchie’s mother who was the founding director 
of the camp. When we arrived at her log cabin we 
looked through the screen and saw her sitting in a 
wheelchair looking back at us. “What kept you girls 
so long? Come on in!” she called out. We ended 
up sitting on the porch in the warm sunshine, all 
our eyes focused on Tonekela, as she read us unbe-
lievable stories of adventure in the wilderness from 
an old musty book with photographs of young men 
and women living in the outdoors and adopting na-
tive ways. She closed the book at the end of one 
of the stories and told us that it was time to quietly 
walk back to our cabin. This was to become a favou-
rite rest hour ritual.

Before we could go on a canoe trip every camper 
had to pass their twenty-five yard swim test. I came 
to camp as a non-swimmer which meant that I had 
to wear a red bandana around my neck at all times 
to let the other staff members know of my lack of 
aquatic prowess. As an eager canoe-tripper-to-be 
this was my motivation for passing the swim test. 
Every day I attended swim classes in the shallow 
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water of the ‘chippy pool’ blowing bubbles, bob-
bing up and down and turning my dog paddle into 
a rookie front crawl. After weeks of practice with 
patient instructors the day came when I was able 
to swim unassisted and with confidence the entire 
length of the swim dock in deep water. That evening  
after dinner while the whole dining hall cheered, 
Tonekela untied the ‘chippy scarf’ from my neck and 
congratulated me on my success. I smiled outwardly 
to acknowledge the applause, although inwardly, I 
was joyfully celebrating getting closer to my goal of 
going on a canoe trip.

In addition to learning to swim, canoeing lessons 
were also a big part of our preparation for our first 
canoe trip. With paddles in hand we made our way 
every morning after breakfast to the canoe docks 
where we were met by our engaging and cheerful 
canoe instructor. He was part kid himself despite 
being over 50 years old. Canoe lessons with Omer 
Stringer were always held in a section of the lake be-
tween the main canoe docks and the shore that was 

boomed off with logs to keep us together. He would 
be paddling his trademark red Chestnut canoe and 
each of us six year olds would be the master of our 
own craft - a green twelve foot wood and canvas 
‘sports car’ complete with grey racing stripe.5 We 
paddled, played, splashed, and laughed while Omer 
glided effortlessly among his students all the while 
reminding us to feel the paddle and keep our eyes 
on the bow of our canoe and the beauty of Algon-
quin beyond. As a ‘grandfather’ of canoeing and 
one of the great exponents of the Canadian style of 
paddling, Omer relished in getting us little campers 
all excited and riled up and sending us back to our 
counsellor to settle down. He successfully demon-
strated canoeing skills to millions of people through 
live presentations, radio, TV and motion picture 
films. For this Omer was later awarded the Friends of 
Algonquin Park Directors Award in 1988 for making 

5 These small canoes were referred to as ‘Chippy’ and ‘Inky’ ca-
noes to correspond with the name of the youngest sections at 
the girls and boys camp. According to Dave Standfield, Head Ca-
noe Builder at the Taylor Statten Camps, these canoes were most 
likely a Chestnut Teddy or Trapper model, that were purchased by 
the camp in the 1940’s for the smallest campers.

Figure 10.1. Lecko (on the right) with cabin mate Mary Jean Mitchell on the Camp Wapomeo docks. 1965
Fred Leckie
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a significant contribution toward the appreciation 
of Algonquin Park. His future celebrity status aside, 
back then Omer was our friend too.

We also developed a friendship with Dr. Harry 
(Couchie’s husband and the Camp Doctor), who 
was known to us as the ‘keeper and feeder of the 
turtles.’ The ringing of the three bells, to signal that 
our dinner was in half an hour (and time to feed 
the turtles), sent us racing as fast as we could to the 
turtle pond. There we would find our pal Dr. Harry 
talking to his four-legged friends. He shared with us 
everything he knew about turtles and we knelt on 
the ground with elbows perched on the side of the 
rock walls watching the every move of those slow 
moving reptiles. Lessons in ecology also came more 
formally and we always looked forward to the spe-
cial evening programs when the Park Rangers arrived 
at camp to tell us about flora and fauna that was na-
tive to Algonquin Park. They showed us specimens 
that could be passed around so we could closely 
examine the beaver teeth, touch the moose antler 
and feel the softness of the deer hide. The visiting 
rangers showed us wonderful films and answered 
our questions with their own stories of experienc-
ing Algonquin Park first hand while out on patrol by 
canoe. They were my heros and I always marveled 
at how they kept those crisp beige uniforms clean 
while camping and canoeing throughout the park.

As a cabin group we were also busy exploring our is-
land home and came to know every trail and pathway, 
every nook and cranny, every plant, tree, rock and piece 
of shoreline intimately. We knew where to find the 
first ripe blueberries, where to find the ducks, sunning 
snakes, and chipmunk holes. The red squirrels woke us 
up, the loons put us to sleep and throughout the day 
there were turtles to feed, trees to climb, and rocks to 
sit on. Global warming and acid rain were unfamiliar 
terms to us. We wanted to know how to share the is-
land with the locals - the flora and fauna. Therefore, 
we were taught to collect dead-fall for fires and not live 
trees or potential habitat, to show care for wildlife and 
their young, not to feed the bold brave chipmunks no 
matter how much they begged, and not to wash dishes 
in the lake and other practices that would be harmful to 
the environment. In that first year of our Algonquin ed-
ucation we came to know everything (well we thought 

it was everything) about our Algonquin summer home. 
Although just a speck on the large map of Algonquin, 
that island made an enormous impression on all of us.

We did go out on a canoe trip, and, although it was 
just to the Joe Lake portage (which was around the 
corner and two kilometers away), we all thought 
that maybe we had paddled to the other side of the 
world. It was absolutely everything that I had already 
imagined it would be. We swam in our lifejackets 
when we arrived at the campsite. We cooked all our 
food on an open fire, baked goodies with a reflec-
tor oven, and it all tasted delicious. We listened to 
our counsellor tell stories and we squealed when we 
lost marshmallows to the red hot coals. We slept 
side-by-side like sardines in a canvas tent that kept 
us warm and dry. We woke up to our guide sticking 
his head in the door and telling us to come quietly 
outside and see a moose. We had a morning dip 
and then warmed up beside the fire where bacon 
and eggs were cooking. When we loaded our ca-
noes and pushed off from our very first campsite to 
go back to camp I was completely in love with the 
whole process. Here I was living my adventure - pad-
dling in wooden canoes with a bunch of girls and 
singing as we travelled down the lake. There was no 
way to realize that this first summer was the begin-
ning of a number of very special relationships that 
would include; lifelong friendships, meaningful alli-
ances with significant mentors and guides, a lasting 
personal emotional bond with a place, professional 
partnerships, and a deep abiding connection with 
the Spirit of Algonquin.

For the next ten years I lived for my summers of 
camping and canoe tripping in Algonquin Park. 
Each July when I returned to camp the canoe trips 
became longer and longer and my cabin mates 
and I ventured further and further afield to travel 
deeper and deeper into the heart of Algonquin. I 
became familiar with the Park knowing my way 
along the well travelled routes leading in all di-
rections from the camp. Winter months would 
be spent studying the map and wondering where 
the next summer of canoe travel would take me. 
Would we climb the hills to Nadine or swim in 
Eustache the deepest lake in Algonquin? Could I 
talk my guide into going to White Partridge, Di-
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viding Lake, or Rosebary which were all places 
that I had not yet been? I was drawn to the black 
lines on the canoe route map that designated low 
maintenance portages not yet fully developed 
that would take us off the beaten path. When the 
map claimed low water and difficult travel it only 
made me want to go there more for the sense 
of adventure and to be seeing a part of the Park 
not yet traversed by many. When not memoriz-
ing the map and fantasizing about paddling every 
lake and canoe route in Algonquin Park I was busy 
working on my canoe trip wardrobe. Dubbin was 
rubbed into leather Grebb boots, the perfect pair 
of wool socks had to be found, a pair of bluejean 
shorts had to be worn in just so, and I had to work 
on getting my father to give up one of his, and 
soon to be my, favourite plaid flannel shirts.

While others earned awards in camp for demon-
strating their canoeing prowess and painted stripes 
on their paddles to recognize their achievements I 
was perfecting my draws on the twists and turns 
of the Nipissing River, learning to paddle with short 
quick strokes in a head wind in time with my canoe 
mates, and to use the muscles of my back to keep 
the steady rhythm all day long. I learned to paddle 
close to shore and together, to trim the canoe, to 
read the wind and waves, to use the islands to make 
crossings on the big lakes like Lake Opeongo, and 
to negotiate the swift current on the Crow River. 
My badges of honour were the Otterslides, Maple 
Creek, Hogan-Crow, Bonfield-Dickson, and Ink Lake, 
the names of rites of passage canoe routes and chal-
lenging portages. After ten summers as a camper 
there were not many places that I had not yet been. 
I could pack a well-balanced pack and wanigan, 
pitch a tent, find dry wood and build a hot cooking 
fire, read a map and remember where the ‘five star’ 
campsites were. This time spent in Algonquin also 
opened my eyes to the beauty of the landscape and 
I learned to appreciate and respect nature. Hiking 
through the old growth on Big Crow Lake, paddling 
Hailstorm Creek, watching the peregrine falcons on 
White Trout, counting over twenty moose in Grassy 
Bay, and paddling among a group of forty loons on 
Lake Lavieille could not be painted on my paddle. 
However, they were significant blazes on my journey 
that would not fade or diminish over time.

When the time came to say farewell to Algonquin 
at the end of every summer the smells that lingered 
on my skin and clothes, sights etched in my mind 
or recorded in photo albums, and the memorable 
tastes, sounds and senses of a canoe trip would hold 
me over for another year. 

Algonquin was the smell of wood smoke, canvas, 
linseed oil and leather. Algonquin was the sight of a 
small patch of blue water between the trees letting 
me know that the long carry was almost finished. 
Algonquin was the taste of fresh picked raspberries 
from the Du Fond farm on Manitou Lake eaten right 
out of our hands or baked into pies and bannock. Al-
gonquin was the feel of cedar ribs under my knees, 
the itch of mosquito bites, and the bracing fresh-
ness of the northwest wind. And Algonquin was the 
sound of a crackling fire, the beautiful song of the 
hermit thrush and what started it all - the echo of 
wooden paddles on the wooden gunwales.

In addition to these sensory experiences and lasting 
impressions of the natural environment there were 
also many memories of the people with whom I 
shared the trail and the Algonquin landscape. During 
those years as a camper my cabin mates and I had 
many wonderful counselors and guides who looked 
after us, while making sure that we were well fed, 
safe, and having the best time of our lives. Even today 
I see many of those trip leaders in myself as I con-
tinue to carry on their teachings and routines. Like 
John Cockburn, all personal gear must be packed 
up before coming out of the tent and all packs are 
packed before breakfast. Like Zoe Durst, the portage 
is a magical trip in itself and a journey that is to be 
savored and experienced without any thought to 
the destination or endpoint. Like Tony Stanton and 
Barb “Snod” Southee, laughter is the best medicine 
and a little bit of humour can go a long way even 
in the most adverse conditions or unpleasant situa-
tions. Along the way we met families, groups from 
other camps, bird watchers, fishing parties, rangers 
and those who made Algonquin their home. Despite 
their differences in personality, purpose and profes-
sion their love for the Park was evident. 

One of the more notorious full time residents of Al-
gonquin Park was ‘Smiling Gerry’ McGaughie who 
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ran the store at Brent. I can clearly recall my very 
first visit to the Brent Store as if it was yesterday. We 
had arrived on Cedar Lake mid-afternoon after mak-
ing our way from Portal Lake (Burntroot as it is now 
known) to Catfish and then onward to a series of 
portages that enabled us to travel down the Nipiss-
ing River. We were welcomed by a strong north wind 
which invited us to camp on the western shore and 
save the trip across the lake to the store for the fol-
lowing day. All night we dreamed of the legendary 
wilderness shop keeper who would greet us with 
soda pop, candy bars and a friendly grin as wide as 
the lake itself. The next morning when the canoes 
hit the beach we all raced to the store and bounded 
through the door expecting to find Smiling Gerry 
ready to greet us with open arms. “Three against 
the wall while the other three pick out what they 
want” barked the not so congenial clerk behind the 
cash register. “Once you have paid leave the store” 
he added. Smiling Gerry proved that a nickname for 
what someone is known for is not nearly as effec-
tive as a moniker that describes what they are not 
known to do. We still loved the gruff and grizzled 
character for although not sugar coated himself he 
satisfied our sweet tooth nonetheless. Thirty years 
later I learned that Gerry really was an affable fellow 
who carried out the frosty and disagreeable facade 
to keep canoe trippers and campers in line. This rev-
elation only meant that I loved him more.

One of the people with whom I shared the trail that 
had a significant and enduring impact on my leader-
ship style and philosophy of travel was Norman Bates. 
He was my guide on a two week canoe trip in the 
Temagami area during which time he introduced me 
to fire irons, wanigans and reflector oven baking. He 
also taught me the art of camping and traveling com-
fortably with style. Norman had worked for one of 
the Temagami camps and not only was he a skilled 
canoe tripper educated in the traditional Temagami 
ways but he knew the magic of the area known as 
“the place of deep water” as well. He shared his inti-
mate knowledge of the people and places that made 
this area special and unique during evenings around 
the campfire telling us stories of the legendary men 
and women who made the Temagami region their 
home. During the day we took time to visit the places 
of natural and cultural significance even if it meant 

paddling out of our way. We celebrated crossing a 
height-of-land portage, hiked through stands of 
old growth pines, and toured the native settlement 
at Bear Island. When I made the transition from ca-
noe tripping throughout Algonquin under the care 
of knowledgeable guides and leaders to becoming a 
staff member myself I wanted to share with my camp-
ers what I had come to know and learn. I wanted to 
teach them the canoeing and camping skills, share 
with them the wonders of nature, and help them 
to use all of their senses to apprciate and value the 
beauty of the landscape. I also wanted to include a 
cultural element to the canoe trip experience so in 
addition to field guides about the flora and fauna I 
took along resources to share the stories of the hu-
man history of Algonquin as well. One of those books 
would completely change the way I looked at Algon-
quin from then on.

As a camper and counsellor I had travelled extensively 
throughout the Park by canoe and with this freedom to 
roam I had connected to this special place and learned 
about it simply by being there. However, when Audrey 
Saunders’ book, “Algonquin Story”, fell into my hands 
it transformed my relationship with Algonquin Park. In 
1946, Audrey Saunders was commissioned by the On-
tario Department of Lands and Forests6 to collect ma-
terial from every available source to write the story of 
how Algonquin came to be. Selwyn Dewdney wrote 
in the introduction, “out of this conscientious study 
has come a character as well as a story: the character, 
if one may speak so, of the Park itself.” Algonquin’s 
character, a total impression that Saunder’s herself 
described as the Park’s “flow of activity” came from 
“the beauty of the landscape, the vital energy of the 
wildlife, the warm humanity of old Park residents and 
rangers, the big ideas of the lumber kings, and the ca-
sual activities of the summer visitors.” Dr. Lester Scott, 
one of the many Algonquin characters that Saunders 
interviewed, referred to Algonquin as “a place apart” 
and that “camping in Algonquin Park leaves a mark.” 
Reading Algonquin Story enlightened me to the con-
cept that my Algonquin was loved by many and con-
sidered uniquely significant for all Canadians (Saun-
ders, 1946, p. vii, viii, 191-2).

6 The name Department of Lands and Forests was changed to 
the Ontario Ministry of Natural Resources in 1972.
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There were other books that furthered my Algonquin 
education. George Garland, a noted Algonquin au-
thor, park historian and summer cottager, in his book 
“Glimpses of Algonquin”, acknowledges that “since 
its inception in 1893, Algonquin Park has meant 
many things to many people: to hundreds of thou-
sands of people, in fact. But it is not easy for one 
writer either to explain the almost magical attraction 
that Algonquin has exerted on so many or to capture 
the spontaneous quality of this attraction” (Garland, 
1989, p.1 ). To this end, Garland’s book shares the 
personal impressions of thirty-two people who, be-
tween 1824 and 1987, visited the region now known 
as Algonquin Park for periods ranging from a few days 
to over half a century. These were favourite writings 
of George’s that he had collected over the years in 
which fur traders, trappers, explorers, surveyors, lum-
bermen, fishermen, tourists, rangers, guides, youth 
leaders, scientists and summer residents recounted 
the history of Algonquin Park and, perhaps even 
more importantly, their stories provide an insight into 
just how the beauty of the Algonquin environment 

casts its spell to create this bewitching allure. 

Regardless of whether these glimpses of Algonquin 
were for pleasure or for purpose, for a brief time pe-
riod or for a lifetime, while wandering aimlessly with-
out a time restraint or traveling in haste on the way 
to a destination, all of the writers were inspired by 
the beauty of the natural world. For explorer David 
Thompson it was “all the vivid tints of October” and 
for surveyor James Dickson it was the “huckleberries 
of Redpine Bay.” Ranger Mark Robinson described 
the colour of the Royal Fern after the first frost as “the 
most beautiful brown you ever looked at” and fisher-
man John Robins traced with words the “long light 
shaking across Lake Lavieille.” For naturalist Frank 
Morris it was when he first saw the Woodsia Fern 
and for wolf biologist John Theberge it was when the 
wolf he called Big Gray answered his wife’s howl. For 
Johnny Bowser, who came to Algonquin as a college 
student, the spell was sensed almost at once and for 
trapper and guide Ralph Bice the magic lasted for de-
cades. These stories connect the park visitor of today 

Figure 10.2. A green wood canvas canoe with grey racing stripes.
Don Standfield 
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with past generations who stayed at the same camp-
sites, shared the same portage trails and admired the 
same landscapes (Garland, 1989 p. 161).

The more I read about Algonquin the more inter-
ested I became in the human history of the region. 
I knew of the Park’s natural beauty and I was now 
learning about a landscape that was rich in cultural 
history as well. The land was coming alive for me as 
I travelled with the early rangers, farmers, lumber-
men and trappers; and it was through their diaries 
and journals that I came to better learn of Algon-
quin’s character and her characters! I developed an 
appreciation for the uniqueness of Algonquin and 
in realizing its meaning for others I discovered my 
own personal connection to this particular place. Al-
gonquin was a very significant landscape and it was 
enlightening to know that I too was becoming part 
of the on-going Algonquin story.

It was this interest in the historical perspective of 
canoe travel that took me away from Algonquin 
to paddle with the voyageurs along their famous 
fur trade route through the Quetico-Superior re-
gion. Although Algonquin had been my canoe 
tripping realm the opportunity arose to guide 
longer trips in the Quetico Superior area. It was 
in Quetico that I met Sigurd Olson. I didn’t actu-
ally meet him face to face but I developed a de-
voted relationship with this remarkable teacher, 
guide and storyteller through his many books on 
the Quetico-Superior area, especially Reflections 
From the North Country. It inspired me like noth-
ing else that I have read since. Affectionately re-
ferred to as the poetic voice of the wilderness, 
Sigurd Olson understood and wrote about the 
natural history, knew how to swing an axe and 
tump a load, and had travelled the trails and wa-
terways of Quetico Provincial Park, Lake Superior 
National Forest and the Boundary Waters Canoe 
Country. In addition to his skills and knowledge 
as a canoe tripper and guide, Sigurd could articu-
late his feelings for the land. Sigurd had a cabin 
on the shores of Burnside Lake, that he called 
Listening Point, which was the touchstone for 
his soul and where he developed and then wrote 
about his simple and contemplative approach to 
the wilderness.

There have been many forays to Kipawa, Killar-
ney, Temagami, Lake Superior and other canoe 
tripping areas, travels down the Dumoine, Cou-
longe, Noir, Stikine and other rivers and even 
kayaking trips to Nova Scotia, the Mingen Is-
lands and Georgian Bay. However, it was Algon-
quin that continued calling me back. Algonquin 
was to become my ‘Listening Point’ - that sacred 
place in my heart and mind and dreams. I felt 
personally connected to this place having spent 
so much of my time there, especially in my forma-
tive years. Algonquin was a place of wonderful 
memories and where I learned the skills to make 
my way comfortably in the outdoors. Algonquin 
allowed me to develop a special relationship with 
others, past and present, the natural world and 
myself. Algonquin was where I wanted to be and 
I lengthened my time to all four seasons. I also 
returned to the cottage life, this time on Smoke 
Lake, with thanks to an old camp friend whose 
extended family has now become an important 
part of my Algonquin tribe.

Spending my recent summers on Smoke Lake enabled 
me to develop a relationship with that lake and the 
neighbouring trails and waterways. I was a six year old 
Kiowa camper once again and gaining a heightened 
awareness of my surroundings in knowing where the 
sun rose and set, where and when the moon would 
come up over the hills in the evening, and where the 
loons were nesting. I was finding my Sense of Place 
in Algonquin and getting to know those individuals 
who knew this place, Algonquin, intimately. One of 
those unique people was Esther Keyser.

It was with a great deal of anticipation that I first 
traveled south down Smoke Lake to meet the leg-
endary Esther Keyser. I had heard so much about 
this woman and it seemed that we were predes-
tined to meet and share our similar Algonquin 
stories generations apart. We were both touched 
by Algonquin’s magic at an early age as campers 
and canoe trippers, we each had our own guiding 
careers and led canoe expeditions for women, we 
both chose our life partners for their shared pas-
sion for camping and canoe travel, and we had 
each made lifelong commitments to being in Al-
gonquin Park. The pictures that I had seen of her 
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as a young woman reminded me of myself- pad-
dle in hand, hair in two long braids, and smiling 
from ear to ear.

I was so delighted and very excited to have arrived 
at Esther’s cabin. I could smell the wood smoke 
from her kitchen stove and watched it drifting 
up into the trees as I walked up the worn path. 
I reached for the screen door and heard a voice 
inside wishing me a good morning and then ask if 
I would like a cup of tea. That same scene played 
out regularly summer after summer. We developed 
a very special relationship from our mutual love for 
canoe tripping, the campfire and Earl Grey tea. Ev-
ery time I left her cottage I felt a little more con-
nected to her, my own self, the natural world, and 
the Spirit of Algonquin.

Esther Sessions Keyser first arrived in Algonquin 
Park in 1927 to attend Northway Lodge, a girls 

camp founded and directed by an American edu-
cator Fannie Case. When a twelve year old Esther 
stepped down from the train at the Cache Lake 
Station she heard the loons calling out a welcome. 
After a short paddle down the lake she arrived at 
the camp with its rustic buildings and wall tents on 
platforms that made her feel right at home. (Keyser, 
2003 p. 25) That same summer Esther took her first 
canoe trip through the Park. One evening after din-
ner, as she was looking out over Cedar Lake, a real-
ization came to her like a bolt of lightning and she 
remarked to her self that “this is where I belong.” 
(Keyser, 2003, p. 26) Esther claims that she fell in 
love with Algonquin Park. She loved the natural-
ness of living outdoors and the simplicity of canoe 
tripping. She loved the smell of woodsmoke from 
a campfire and to sleep touching the earth. Esther 
had words of advice to the modern-day voyageur, 
“make sure you get yourself a good heavy pair of 
wool socks for if your feet stay warm and dry you 

Figure 10.3. Esther Sessions Keyser - My Spiritual Guide in Algonquin.
Don Standfield 
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will be happy and content.” (Keyser, 2000) This 
was her way of accepting the bush, for it was the 
simple things that can give the most pleasure – the 
colours, sounds, smells, and dry socks.

Day trips with Esther made me slow down. Like a 
young Esther I would have wanted to spend the 
day quickly paddling and portaging through many 
lakes to see as much of the beauty of Algonquin as 
possible. However, my wise octogenarian compan-
ion led me slowly around the shoreline of Ragged 
Lake and in doing so showed me a deeper mean-
ing in looking more intently at one lake. She would 
delight at seeing the details of every plant, rock, 
and tree. We would sit at lunch under the shade of 
a big pine and she would share stories of a life well 
spent here in Algonquin Park.

As Algonquin’s first and only licensed female guide 
she was a mentor in sharing her many experiences 
and learned wisdoms that have shaped my own ca-
noe trip guiding practices. As my spiritual guide, her 
well developed sense of place in Algonquin mod-
eled how to live life simply, to appreciate and make 
the most of what is, and to find your sacred place in 
the natural world for it will give you strength, confi-
dence, health and a closeness to the spirit. 

Like Esther, I felt a sense of belonging to this unique 
and special landscape and she taught me how that 
affective bond could influence my personal and pro-
fessional life. In understanding how I related to the 
Algonquin landscape and the significant role it played 
in my everyday life my Sense of Place in the natural 
world as a whole was established. Algonquin was the 
place where I developed my own land ethic and per-
sonal philosophy about life and nature. In addition to 
Esther, I have several other influential Sense of Place 
pedagogues and on every trip, in any season, no mat-
ter where I am, my reading kit includes several well 
worn and well loved essays.

One of those essays written by Hugh Stewart; a 
legendary wilderness canoeist, camp director, envi-
ronmental activist and canoe builder is titled, sim-
ply, “Temagami.” It speaks to the importance of a 
place where he had the chance to define himself 
in relation to the outdoors and its elemental forces. 

“Having had to live (in Temagami) with water, wind, 
snow, ice, slush, swamp, and rock for extended pe-
riods of time, I have acquired some idea of how I, as 
a human, fit into the world around me.” He under-
stands the importance of continuing to feel these 
forces from time to time and to be humbled by them 
(Labatt and Littlejohn, 1989, p. 172).

In another essay by Warner Troyer, a respected Ca-
nadian journalist and Algonquin Park summer resi-
dent, he asks himself why it is that this particular 
chunk of geography, with all of Canada’s natural 
places to choose from, was the centre of his life. 
His essay, “Algonquin Park: Some ‘Freeze Frames’”, 
provides the answer in a series of sensory snapshots 
and a “dipperful of memories” derived from both 
the natural environment and the people with whom 
he shares the Algonquin landscape. According to 
Troyer, Algonquin Park is a nature sanctuary, not just 
for wildlife, but for people as well. For it is within 
these preserves where people develop a deeper ap-
preciation of nature and at the same time recognize 
that they cannot live independently from wild na-
ture (Labbatt and Littlejohn, 1989, p. 136).

And in the last essay to be mentioned, Dan Strick-
land, explains why he thinks Algonquin has what he 
calls “intense appeal” and a “lasting and compelling 
magnetism.” (Reynolds and Dyke, 1983, p.8 ) For 
Strickland, Algonquin’s charm is three-fold. First it is 
the sense of space and freedom which comes from 
the vast grandness of the place where one can lose 
themselves far from home. It also comes from expe-
riencing the wonders of nature and the pleasures of 
life on the trail with friends. Thirdly, for those who 
have taken the time to explore Algonquin and be 
attentive to its many moods they will “find the in-
credible, incomparable beauty that is everywhere, 
and in a thousand ways, is an endless succession of 
enchanting images that casts a simple lasting spell” 
(Reynolds and Dyke, 1993, p.11).

What I learned from these three personal essays is 
what Jim Raffan called the “numinous connection 
of people to a place,” (Raffan, 2008 ) which refers 
to a deep-seated emotional and spiritual bond that 
connects people to a landscape. Dan Strickland’s 
Algonquin had no towering mountains, spouting 
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geysers, and exotic or endangered wildlife (at time 
of writing), therefore, the enchantment and fascina-
tion with a place is not to be found in any obvious 
dramatic features but in the more subtle sensations 
and perceptions of the individual. As Hugh Stew-
art says about his Temagami, “it is a place where I 
can feel part of the natural system, a place where I, 
as a human, feel at home” (Labatt and Littlejohn, 
1989, p.172). It is this respect for natural ecosys-
tems, Troyer concludes, that gives people a greater 
determination to protect it. The spirit of this place 
Algonquin was grounded in the awareness of my 
knowledge, appreciation, and attentiveness for the 
place I called home.

The whole idea of traveling by canoe within a wil-
derness landscape remains an important part of my 
personal life and I am fortunate to have also made it 
my career. My decision to become a teacher evolved 
naturally over time. There was no defining moment 
when I decided to become an educator. I loved 
canoe tripping, therefore, it seemed like a natural 

progression to become a trip leader to continue to 
paddle and share my knowledge and skills with oth-
ers. Teaching seemed to support my canoe tripping 
lifestyle. Life on the trail enabled me to understand 
the importance and significance of developing a re-
lationship with self, others, and the natural world.

In helping students to develop their own Algonquin 
story and Sense of Place in the natural world, they 
regain an awareness, admiration and sense of won-
der for the land. As an outdoor educator, the Al-
gonquin ecosystem has become my classroom and 
my curriculum is a blend of natural and cultural in-
terpretation activities - the stories that make Algon-
quin so unique. Instead of just paddling and hiking 
through any woods in Ontario, the land becomes 
alive when we discover who used to travel and live 
here, how they experienced the land, what is go-
ing on here today, and what might happen here in 
the future? Through a “landfull experience” in the 
outdoors students will understand why the land in 
which they are traveling and living is special (Molly 
Ames Baker in Nature First, 2006,p.246).

Figure 10.4. Reading a map to plot the route.
Don Standfield 
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What I share on a daily basis with my students has 
a direct correlation with my own life journey and 
personal connections to Algonquin. I tell my stu-
dents the stories of my youth that are important 
and meaningful to me. On some trips we paddle by 
the island cottage site where I first came to Algon-
quin almost 50 years ago. On another route, I show 
them the island where I attended summer camp, 
where my tent was pitched on my first canoe trip, 
and where I caught my first fish. It gives me great 
joy to see my students enjoying this sacred place. 
The pull of modernity has existed for centuries and 
will continue to disconnect us from the land with 
greater force and diligence in the future. Technology 
is here to stay, however, actively engaging students 
with natural places is a sure step towards creating 
a collective connection to landscapes and a more 
sustainable future. The land must have elements of 
sacredness for us to love and care for it. I hope they 
too find their Listening Point.

Algonquin Park has played a very important and 
significant role in my life. When I look at my par-
ents photographs hanging on the wall smiling from 
their respective places in the canoe I feel Algonquin 
running through my blood. When I hear a canoe 
trip coming down the lake I am taken back to my 
early cottaging days on Cache Lake and I still stop 
to watch them pass by the dock. When I close my 
eyes for an after lunch quiet time I become a Kiowa 
camper once again and Tonekela’s voice reading 
adventure stories carries me to the warmth of her 
porch dappled with afternoon sunshine. With the 
taste of Bakers semi-sweet chocolate I am a weary 
canoe tripper resting in the bottom of the canoe 
after a long carry on a portage trail unwrapping a 
special treat.

My travels through Algonquin today are taken with 
Couchie’s promise of a canoe trip, Esther Keyser’s 
plaid wool jacket, Mary Cline’s day pack, and a 
paddle handmade by ranger Aubrey Dunne. When 
I paddle across Lake Lavieille I can hear Bill ‘Swifty’ 
Swift’s hearty laugh echo from the hills of his fa-
vourite Algonquin lake. When I stop to place my 
canoe on one of the many canoe-rest bars that are 
found along the portage trails I thank Jack Gervais 
who truly was a ranger and friend. If I find myself 

on Potter’s Creek on a Saturday night the gladia-
tor inspired notes of The Hockey Night in Canada 
song (that we all knew and loved), will always be 
heard coming from the old Stringer place. The sign 
at Highview Cabin reads “Here you find mice, here 
you find snake, here you find everything that keeps 
a soul awake - it is shelter, it is home but you will 
never be alone.” I am never alone in Algonquin as I 
am part of the heritage of these legendary charac-
ters and I feel their presence and spirit.

Last fall I celebrated my birthday in Algonquin - 50 
years young and almost as many summers. The 
guest list was my extended Algonquin Park family 
and included a four month old just beginning his 
Algonquin Story, several wise elders with an Algon-
quin history that spans seven and eight decades, 
and everyone in between, including friends from 
summer camp, cottagers, park employees, and 
winter trail companions. Some of these characters I 
have known for over 40 years and others for only a 
few Algonquin summers. They came by boat from 
cottages on neighboring lakes, and others from 
homes in Huntsville, Dwight and Dorset - Algon-
quin’s sons and daughters gathered together on 
the most spectacular of fall days to enjoy a lunch 
cooked over an open fire, share bannock, roast 
marshmallows, and eat a birthday cake shaped 
like Algonquin Park. The Spirit of Algonquin was 
all around us as was her many spirits who are no 
longer with us - Wam Stringer and Jimmy Stringer 
played fiddle with thanks to a taped recording, 
and Couchie, Dr. Harry, Tonekela, Esther and Omer 
were there too. On that day and every other day 
I celebrate the uniqueness of Algonquin’s natural 
and cultural history, her distinctive attributes and 
features, my cherished memories of the people and 
places, and most importantly the lakes, forests and 
scenery, all of which equals the soul and true mean-
ing of this very magical place called Algonquin.

Conclusion

The Trail of the White Wolf

A lone traveller, camped on Wolf Lake in Algonquin 
Park, felt the presence of a powerful being. From 
the shadows a pair of glittering eyes took on the 
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shape of a wolf, however, this was no ordinary 
wolf. Formidable in size and presence, and all white 

in colour, this wolf had been appointed by the 
Spirit of Algonquin to patrol all the lakes and rivers 
and to guard the lakes, streams, forests, fish, birds 
animals, flowers, ferns, plants and myriad of secret 
hidden places throughout this park. The blowing 
wind was a signal from the Spirit of Algonquin 

for the wolf to be on the move and since the wolf 
travelled across the water his tracks left a trail of 
white foam on a blustery day. The traveller asked 
the wolf, “How is such a big responsibility man-
aged and such an enormous mission undertaken 

by just one individual?” The wolf explained that he 
was ably assisted by a number of men and women 

specially selected by the Spirit of Algonquin for 
their strong spiritual bonds to Algonquin and their 
sense of commitment to protect their sacred place 
in the natural world. The wolf then invited the trav-
eller to join the cause and follow the trails of white 
foam on the lakes and rivers of Algonquin Park to 
preserve this beautiful land and all of its treasures 

for future generations. Esther Sessions Keyser7

The patterns of foam appearing on lakes during 
windy days captured the interest and sense of won-
der for Esther Sessions Keyser ever since her early 
days as a camper at Northway Lodge. Her imagi-
nation stimulated the creation of “The Trail of the 
White Wolf” which became a standard campfire 
story that she told to her clients on all of her guided 
trips. One windy day while we paddled on Ragged 
Lake and the white foam swirled around our paddle 
blades, Esther shared with me her legendary tale. 
Her message, the moral of the story, is as far reach-
ing and important today as it was when she first told 
the story almost 70 years ago. We need places like 
Algonquin Park where a strong spiritual and emo-
tional relationship with a place can be fostered and 
developed. This feeling of connection and kinship 
between humans and their natural environment 
promotes a sense of commitment to protect their 
sacred place in nature, and the more people that 
the spirits can call upon to patrol and guard these 
special places the better. 

7 The complete story can be found in “Paddle My Own Canoe: 
The Story of Algonquin’s First Female Guide”.

Parks have been referred to as social experiments in 
the relationships between people and nature. (Clark, 
Hanna and Slocombe, in Eagles, 2008) For over 115 
years Algonquin Park has been such a study. As Mac-
Kay and Reynolds state in the introduction to their 
book “Algonquin Park owes its continued existence 
to the special place it occupies in the hearts of the 
people of Ontario - the landscape has entered the 
consciousness of all who have ventured there.” (Mac-
Kay and Reynolds, 1993, p. 9) How long would Al-
gonquin Park survive if no one visited it and therefore 
no one cared? If Algonquin was not a park then what 
other activities would go on there? However, while 
“the landscape may have entered the consciousness 
of all who have ventured there” and positively in-
fluenced them, at what cost to the flora and fauna 
and the natural sustainability of the Algonquin eco-
system? If there were no visitors there would be no 
impact, but this assumes that all human use causes 
damage. What about the environmentalists, conser-
vationists and park employees who work tirelessly to 
positively impact the Algonquin ecosystem? Today, 
with the publication of this book we see the outcome 
of this on-going research and become more educated 
on the current state of the relationship between peo-
ple and the Algonquin eco-system.

The very first inventory of Algonquin’s flora and fau-
na, conducted in 1900, revealed an incredibly rich 
natural history. Although the area had not yet been 
studied by naturalists or recognized for its varied 
and abundant plant and animal species the effect of 
people on the region was already highly visible. The 
preceding chapters in this book provide a chrono-
logical record of the impacts, both natural and hu-
man, on the Algonquin eco-system. Starting with 
the effect of the glaciers in shaping the landscape 
of the region today, then turning to a succession of 
human influences that includes first nations, settle-
ments, the railway, farming, logging operations and 
early tourism, the historical account ends with the 
impacts on the ecosystem that are being made to-
day. In 2008, the number of visitors to Algonquin 
Park was estimated to be a over a million people and 
that alone must have an impact on the eco-system.

However, what is also made clear is that despite the 
negative impact of human activities on the Algon-
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quin eco-system millions of people have been posi-
tively affected by their Algonquin Park experience. In 
Paul Eagle’s Chapter, the Algonquin summer camps 
are recognized for their influence on many children 
and one of those campers was Pierre Elliott Trudeau 
who as Prime Minister of Canada created ten new 
national parks. Eagles states that Trudeau’s “child-
hood experience canoeing and camping throughout 
Algonquin Park solidified his ideas towards wilder-
ness and parks so much that they encouraged his 
aggressive national park creation policies later in his 
life.” (Eagles, 2009)

In this high tech media focused world with comput-
ers, networks and video machines, less time is being 
spent outdoors and this holds significant implications 
for the youth of today who are potential future lead-
ers. Edith Cobb studied children’s need for a close 
and affectionate interaction with nature. Her research 
proposal stated that “children need to pass through 
a number of stages in order to evolve normally and 
attain full potential.” One of these required stages in-
cluded a period of bonding with the natural world. She 
found that “there is a special period, the little under-
stood, prepubertal halcyon, middle age of childhood, 
approximately between the age of 5 and 12, when the 
natural world is experienced in some highly evocative 
way to produce a sense of profound continuity with 
the natural world.” There is no substitute for direct ex-
perience with the land. In other words nature simply 
has no virtual reality. (Louv, 2006, p. 92-3)

In 1978, Thomas Tanner, a professor at Iowa State 
University, conducted a study of environmentalists 
and their formative influences that steered them to 
environmental activism. What he found was that the 
most frequently cited influence was a childhood ex-
perience of natural, rural or other relatively pristine 
habitat where they were involved in unstructured 
play and activities that allowed for exploration and 
discovery. (Louv, 2006 p. 149 ) Jim Murphy, Algon-
quin’s Manager of Backcountry Operations, supports 
Tanners research. Growing up on a farm and spend-
ing summers as a cottager on Bass Lake near Oril-
lia influenced Jim’s strong affinity for protected areas 
and guided his career path in park management. His 
Algonquin story began at Killarney Lodge on vacation 
with his grandparents and like any five year old he 

remembers wading in the water, catching frogs, and 
eating grilled cheese sandwiches. Almost 30 years lat-
er he returned to the Park as one of the many stew-
ards of Algonquin - still wading in the water and per-
haps enjoying grilled cheese sandwiches even more. 

Encounters with the natural landscape with mini-
mal distractions from commerce, industry and 
civilization enable children to have a personal ex-
perience with the land and create an emotional 
bond through this direct experience. The studies of 
Edith Cobb and Thomas Tanner support the need 
for wilderness places where people can develop 
a positive relationship with nature. Aldo Leopold 
said that “the key to a more intimate relationship 
with nature lay in the development of a genuine 
perception” and that the most serious obstacle in 
our path was “the fact that our educational and 
economic system is headed away from, rather than 
toward an intense consciousness of the land.” 
(Leopold, 1949, p. 166) In looking towards the fu-
ture we recognize that recreational use will con-
tinue and change, therefore, our relationship with 
the natural world needs to be regulated, directed, 
and shaped with the help of those who are fiercely 
mindful of the land. However, where will all the 
future environmentalists, scientists, foresters, con-
servationists, park managers and other stewards 
come from without direct formative experiences 
in the outdoors? Who will be Algonquin’s future 
Esther Keyser, Dan Strickland, or Jim Murphy. Who 
will be the next Norm Quinn, Hugh Banks, or Mike 
Wilton to write the next book as our future watch-
dogs of Algonquin and other natural areas. 

The Algonquin eco-system has been tested through-
out time and as Tarmo Remmel states earlier in this 
book; “The continued element of change in this area 
is the only constant. The Algonquin region has expe-
rienced significant changes throughout Earth’s history 
to witness the colonization by vegetative species and 
eventually forests. The forests adapted in the face 
of a changing climate and thus associated flora and 
fauna adjusted. Now, with an increasing human pres-
ence, the countenance of Algonquin Park is further 
tested.” Currently, increased population growth is 
placing even more pressure on parks and the chal-
lenge for park managers will be to maintain the rich, 
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diverse, abundant wildlife community of a Natural 
Environment Park like Algonquin in the face of this 
rise in visitor numbers.

The time has come for us to be tested. As George Gar-
land said, “Algonquin has seen the canoes of Indians 
who hunted and camped on its shores. It has seen 
the present-day trippers cross its portages and leave 
garbage at one end and it has seen other present-day 
trippers cross its portages and pick up the garbage. 
Algonquin has laughed as we try to protect ourselves 
from its rainstorms, and has rewarded us with bright 
sunshine as we pass its unexpected tests” (Standfield 
and Lundell, 1993, p. 184) The long term health of 
Algonquin will depend on our perspective of a vast 
and complex interaction among humans and nature 
and how we see our role in this relationship. Accord-
ing to Wendell Berry, a farmer, author and advocate 
of the good life which includes sustainable agricul-
ture, connection to place, and the interconnected-
ness of life , we need to ask ourselves the following 
questions. “What is here? What will nature permit us 
to do here? What will nature help us to do here?” 

(Berry, 1987, p. 146)

Humankind needs places like Algonquin Park to visit, 
to develop a long lasting relationship with or to just 
simply know that these places exist. The hope is that 
this personal narrative about a very strong sense of 
identity with a place, along with the perspectives of 
the other authors, will resonate with readers and in-
spire those who truly love Algonquin, or any natural 
place, to devote themselves to work towards keep-
ing it healthy. In conclusion, I raise my paddle into 
the vertical position and hold the blade high over my 
head like the voyageurs did to give recognition to 
others that they met along the way. To all the special 
people who were involved in this project, to all of 
my Algonquin family, and to the Spirit of Algonquin 
I offer the Voyageur Salute in gratitude. May we all 
continue to follow the tracks of the white wolf and 
whenever we see the trails of white foam on Algon-
quin’s waterways remind ourselves to educate and 
inspire others to join us on our mission.

Figure 10.5. The spirit of Algonquin!
Don Standfield 
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Chapter 11. 

Why Can’t the Law Protect 
Algonquin Park?

 
Dianne Saxe* and Jackie Campbell**

Introduction

Protected areas like Algonquin Park, which are sup-
posed to be safe havens of green that Ontarians 
steward for future generations, are subject to sig-
nificant adverse impacts of human activity. 

As so eloquently put by the Environmental Commis-
sioner of Ontario: 1 

“It is a common fallacy that protected areas are un-
impaired swaths of wilderness exhibiting pristine 
natural conditions. In reality, Ontario’s provincial 
parks and conservation reserves are threatened by 
numerous stresses, some of which originate be-
yond their boundaries. In most cases, the bound-
aries of protected areas are artificial constructs 
that do not reflect natural boundaries.”

What are these threats? External threats include:

Effluent from future mining operations that •	
could adversely impact headwaters of rivers that 
flow through the Park;

1 In his 2006/07 Annual Report, Reconciling Our Priorities, 
at 106. Available at http://www.eco.on.ca/eng/uploads/eng_
pdfs/2007/Annual_report-0607-FINAL-EN.pdf (Last Accessed 
March 27, 2009)

Air pollution, such as sulfur dioxide from emis-•	
sions stacks from industries (e.g., Vale INCO) 
hundreds of miles away;

Climate change that could decrease water flow •	
in headwaters and alter the delicate balance of 
the Park ecosystem;

Invasive species introduced into the Park (e.g., •	
pests like zebra mussels and the spiny water flea 
that enter the waters from boats and trailers;  
live bait fish like bass, smelt and pike);

Road salt used along road corridors.•	

Internal threats include:

Possible impacts from the (decommissioned) CN •	
rail line that runs through the Park;

Grey water, domestic sewage – from cottagers, •	
residents;

Logging activities;•	

Roads;•	

Recreation, ecotourism;•	

* Dianne Saxe, Ph.D. in Law, Barrister and Solicitor, Certified Specialist in Environmental Law. One of the Top 25 
Environmental Lawyers in the World according to Best of the Best 2008. Details at www.envirolaw.com.   
** Jackie Campbell L.L.B. is an associate at the Saxe Law Office. She is a member of the Board of Directors of the 
Canadian Institute for Environmental Law and Policy (CIELAP).  
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Garbage disposed of in the Park – causes con-•	
tamination and becomes a non-natural food 
source for wildlife (e.g., bears)

For more than a decade, Algonquin Eco Watch 
(AEW), with the assistance of the Saxe Law Office, 
has tried to invoke federal and provincial environ-
mental laws that are supposed to protect Algonquin 
Park from serious threats, especially:

Possible future acid mine drainage from the •	
Kearney Graphite Mine, just up-gradient of the 
Park (an external threat); and

The abandoned Canadian National Railway •	
rail line, across the Park (a threat from within 
the Park).

However, throughout this period, government de-
partments have often refused to take the actions 
that we believe they can and should take to protect 
the Park. This chapter summarizes the efforts we 
have made to invoke the law to resolve these two 
issues, and the responses of our federal, provincial 

and municipal governments.2 These issues are excel-
lent case studies that illustrate the need to eliminate 
the silo approach (“Not my Ministry!”) of govern-
ment regulators as well as challenges we faced in 
promoting better utilization of available legal tools 
to protect the ecological integrity of the Park.

An External Threat:  
Kearney Graphite Mine

Resource exploitation outside the Park can seriously 
harm the ecology of the Park. While one of the pur-
poses of creating Algonquin Park was to protect the 
headwaters of many rivers,3 there are over 20 water-
shed sources4 outside the Park that drain into its eight 
major river systems. These headwaters have great 
ecological importance, but are very vulnerable.

One of the greatest current threats is the Kearney 
Graphite Mine (Figure 11 - 1), which has mining 
rights in the Tim River headwaters. Despite years of 

2 Appendix A provides an overview of federal and provincial laws 
in place to protect our environment.
3 See chapter 3, this volume.
4 Also called headwaters or source waters

Figure 11 - 1. The Kearney Graphite Mine, showing the south-east end of Graphite Lake (right), the refinery, settling and polishing ponds 
(upper), and the open pit (centre left).

Mike Wilton
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illegal conduct by the mine and its long, unhappy, 
history in the Magnetawan watershed, no govern-
ment department will prevent it from mining the 
Tim River headwaters.

The Long, Sad Saga of  
Acid Mine Drainage

Applied Carbon Technology Inc. (ACT) leased mine 
property at Kearney from the Crown and operated 
an open-pit graphite mining and milling operation 
from 1989 to 1994. The open-pit mine is located 
adjacent to McGuire Lake, which flows into Graph-
ite Lake. The mill is located on the shore of Graphite 
Lake, in the headwaters of the north branch of the 
Magnetawan River, just the other side of the height-
of-land that now protects Algonquin Park. The mine 
facility includes a tailings pond and polishing pond, 
which drain into the south branch of the Magne-
tawan River. Cap rock5 removed from the open pit 
was used to fill in and divert the original Minnow 
Creek, which drains Minnow Lake, and as base ma-
terial for the refinery buildings. 

Unfortunately, both the rock and the mine tailings 
contain sulfides. As a result, stormwater will leach 
acid (and metals) from the rock and the tailings, and 
will create acid mine drainage unless precautions are 
taken.6 At every stage, the graphite miners have held 
permits from federal and provincial governments. 
Nevertheless, by 1993, acidic, metal-contaminated ef-
fluent was seeping into Graphite Lake (north branch 
of the Magnetawan River) from the mill site, and into 
the south branch of the Magnetawan River from the 
tailings and polishing ponds. While mining ceased in 
1994, the threat of acid mine drainage continues in-
definitely. 

Meanwhile, the players kept changing. ACT sold its 
interest in the property to International Graphite Inc. 

5 Cap rock is the surface rock layer that was blasted in order to 
access the graphite underneath. The rock was used as fill in some 
roads and as a base for the mill. By breaking cap rock into small-
er pieces, the increased surface area exposed to the elements 
resulted in adverse effects such as acidic runoff, which drained 
into Graphite Lake, resulting in a lower pH level as well as in-
creased zinc concentrations. (Renaud J. Case over graphite mine 
adjourned until November. Almaguin News October 3, 2001)
6 U.S. EPA What is acid mine drainage? At www.savethewildup.
org

(IGI) in 2000.7 In March 2006, iCarbon Corporation 
acquired the Kearney Graphite Mine.8 

In addition to its mining rights in the Magnetawan 
headwaters, iCarbon also has mining rights in the 
Tim River headwaters. When and if iCarbon be-
gins to exploit its Tim River leases, any acid mine 
drainage that escapes will flow directly into the 
Tim River and downstream through Algonquin 
Park. In addition, the entire system of the Tim 
River depends on the ecological productivity of 
its headwaters; if fish nurseries are destroyed in 
the headwaters, the entire river will suffer. The 
Tim River joins the Petawawa River, a world class 
brook trout fishery. 

AEW Requests Action

For 10 years, AEW has taken every possible action to 
draw the problem to the attention of the appropri-
ate regulators, and to seek their intervention.

The first formal step came in 1998. On behalf of 
Mr. Mike Wilton, Mr. George Purdy, Algonquin Eco 
Watch, the Wildlands League and the Federation 
of Ontario Naturalists, Sierra Legal Defence Fund 
submitted two Applications for Investigation of the 
Kearney mine site/Graphite Lake, under s. 74 of the 
Environmental Bill of Rights, 1993. One major focus 
was the effects of acidification on the headwaters of 
the Magnetawan and Tim Rivers, immediately west 
of Algonquin Park.9

The first Application was to the Ontario Ministry of 
Natural Resources (MNR), requesting them to investi-
gate whether the acid mine drainage from the mine 
contravened the Fisheries Act.10 The applicants noted 
that environmental harm had occurred due to mine 

7 Ontario Ministry of the Attorney General. Prosecution Disposi-
tion Report: R v. Applied Carbon Technology Inc./Scott Sinclair. 
Provincial Offences Court, April 26, 2001
8 As well, in February 2006, iCarbon Corporation acquired 
graphite mineral claims and leases contiguous to the Kearney 
Graphite Mine, along with a priority lien security interest in all 
claims comprising the Kearney Graphite Mine. 
9 For example, acidification of the former Minnow Creek, to-
gether with its diversion, affects the ability of native brook trout 
to successfully reproduce. Brook trout fry, during their first year 
of life, use cold water creeks such as Minnow Creek as escape 
habitat.
10 ss. 35(1) and 36(3)
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operations (e.g., declines in fish populations) and 
cited a 1996 MNR report as evidence.11 They asked 
for a remedial order and prosecution of the offend-
ers. The MNR  denied the application, stating that the 
MNR, Ministry of Northern Development and Mines 
(MNDM), Ministry of Environment (MOE) and the 
federal Department of the Environment were already 
working together to develop a closure plan for the 
site. The MNR noted also the field order issued by the 
MOE against the mining company in July 1998. The 
MNR gave no reason for refusing to prosecute the 
mine for its breaches of the Fisheries Act. 

The second request was to the MOE, requesting 
that they investigate whether the ongoing dis-
charges contravened the Ontario Water Resources 
Act (OWRA) and the Environmental Protection Act 
(EPA).12 The MOE also denied the application, stat-
ing that it was already taking steps under its compli-
ance policy to address contaminant discharges and 
water quality concerns. It cited the field order as well 
as inter-ministerial cooperation. The MOE indicated 
that it would work with other provincial and federal 
agencies to apply additional abatement measures if 
the company did not comply.

AEW felt that both of these responses ducked the 
central issue – why wouldn’t the provincial minis-
tries use their existing statutory powers to enforce 
the law against the clearly identified polluter? The 
Environmental Commissioner later agreed with us, 
commenting that the two ministries should have 
explained how their actions would address the ap-
plicants’ specific concerns respecting breaches of 
the law.13 As summarized by the ECO, “MOE and 

11 Application 198022; this is summarized in the ECO 1998 An-
nual Report at 281. See also ECO’s The EBR litigation rights: six 
years of experience, a review of the decisions and cases, 1995-
2000 (April 2000). Deyne Greg A. 1996. Graphite Lake Fisher-
ies Assessment 1987 and 1996. OMNR, Bracebridge, ON. Type-
script.
12 Application 198023; this is summarized in the ECO 1998 An-
nual Report at 281.
13 ECO Annual report 1998 at 166 at http://www.eco.on.ca/
eng/uploads/eng_pdfs/ar1998.pdf (accessed April 26, 2009) In an 
unrelated case, the Commissioner identified abandoned mines as 
a grave problem in Ontario.  He commented on an application for 
investigation regarding an abandoned mine site near Timmins; 
the applicants alleged breaches of the EPA, OWRA and Fisheries 
Act. Discharges to a nearby creek and river contained copper, zinc 
and iron at concentrations of over 1000 times provincial water 
quality objectives and were highly acidic (pH 2.5). Yet the MOE 

MNR both denied requests for investigation relat-
ing to discharges from a closed graphite mine near 
Algonquin Park, in part because the ministries (in 
conjunction with MNDM and the federal Depart-
ment of Fisheries and Oceans) were taking some 
action (developing a mine closure plan and issuing 
a field order) relating to the mine. However, the re-
sponses of both ministries were too brief to provide 
certainty that their actions would address all of the 
applicants’ concerns.”14 

Government Does Something  
– Is It Enough?

Despite their refusals to investigate, the ministries did 
respond to AEW’s Applications. In July 1998, the MOE 
issued a field order, requiring the company to abate 
the acid drainage, to construct an interceptor ditch to 
contain all mill yard drainage and prevent this from en-
tering Graphite Lake. ACT did construct the ditch and 
made provision to pump the ditch effluent into the 
tailings pond. Since the acid drainage continued, the 
MOE issued several more Orders in August 1999:15

Order for remedial work. - EPA s. 17•	

Order for preventative measures. - EPA s. 18•	

and MNR indicated that both ministries had attempted to address 
the public safety and environmental issues. The MOE had made 
several attempts to order the former site owners to remediate 
the site (this failed). In 2000, the MNDM announced that Ontario 
was contributing $3 million to initiate cleanup, through the Mine 
Rehabilitation Program.  In their responses to the applicants, the 
MOE and MNR focussed on the funding commitment as opposed 
to addressing OWRA and Fisheries Act violations. The Com-
missioner expressed concern that the MOE, MNR and MNDM 
provided few details about the roles and responsibilities of the 
ministries, and about specific remediation goals. Environmental 
Commissioner  of Ontario 1999/2000 Annual Report, at pp 105-
106 at http://www.eco.on.ca/eng/uploads/eng_pdfs/ar1999.pdf 
(Accessed April 26, 2009)
14 ECO Annual report 1998 at 166 http://www.eco.on.ca/eng/
uploads/eng_pdfs/ar1998.pdf (accessed April 26, 2009)
15 The draft Order was posted for public comment on the En-
vironmental Registry in February1999. Mike Wilton advised the 
MOE that he was concerned that the proposed Order was not 
adequate, and the MOE promised to send Mr. Wilton a copy of 
the final Order when it was issued. This was not done, and Mr. 
Wilton saw the final Order only after the deadline for appealing 
it had passed. In the ECO’s The EBR litigation rights: six years of 
experience, a review of the decisions and cases, 1995-2000 (April 
2000):1-55 at 41, the Environmental Commissioner notes that it 
is important for those who may seek leave to appeal decisions 
to monitor the Registry closely. See http://www.eco.on.ca/eng/
uploads/eng_pdfs/litigat2.pdf (Accessed June 8, 2008)
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Order prohibiting or regulating discharge of •	
sewage into water - OWRA s. 31

Order for preventative measures for facilities •	
discharging into water - OWRA s. 32

Direction for sewage disposal. - OWRA s. 91•	

The Orders required the companies (i.e., IGI and 
ACT) to:

ensure that equipment, materials and staff 
are available to operate the mill yard facilities 
to prevent any discharge of contaminants and 
any adverse effect caused by such a discharge. 
The Order also requires the submission of plans 
detailing the removal of acid-generating materi-
als from the mill-yard and requires the removal 
of the acid-generating material. The Order re-
quires the company to conduct both surface and 
groundwater monitoring to assess the effective-
ness of acid-generating material removal.16

The companies appealed the orders but submit-
ted a plan, which the MOE accepted.17 The MOE 
then revoked its orders.18 What was the effect? The 
company promised, for example, to remove acid 
generating rock from the mill yard and keep it un-
der water uphill from the tailings pond, to prevent 
oxidation. The rock was moved, but (according to 
AEW) it was still sitting above water nearly a de-
cade later, continuing to generate acid. Minnow 
Creek remains diverted.

In July 2000, galvanized by an additional report con-
firming that the mine was having a material adverse 
effect on local water quality and fish, we wrote again 
to the MOE. We requested that they monitor surface 
waters in the mine area and asked for whatever data 
they already had on hand. After all, IGI was allegedly 

16 http://www.ebr.gov.on.ca/ERS-WEB-External/displaynotice-
content.do?noticeId=MTA4NDE=&statusId=NzA4NDE=&langua
ge=en
17 AEW attempted, unsuccessfully, to intervene in the appeal. 
The MOE refused to send AEW a copy of the order in time for 
AEW to appeal, and then objected to AEW’s attempts to obtain 
standing at the Environmental Review Tribunal.
18 See EBR Registry Number IA9E0154: Applied Carbon Technol-
ogy Inc. July 25, 2000

monitoring surface and ground water quality and its 
acid drainage management plan, and reporting the 
data to the Ministry. We wanted to know that the 
MOE was monitoring the environmental impact of 
the mine, as it had promised. 

Six months later, the MOE gave us the results of ana-
lyzing samples it had collected in 2000.19 Graphite 
Lake had improved a little after the remedial work 
in 1999.20 The MOE acknowledged the negative im-
pact of the acid rock drainage within Minnow Creek 
basin and indicated that while many parameters 
(e.g., pH) showed improvement, it was too early to 
determine the effectiveness of the companies’ re-
medial work. Nearly nine years later, we still don’t 
know, partly because the ministry has not released 
any additional data.

The companies’ measures to control acid drainage 
require continuing maintenance to remain effec-
tive. Enforcing these measures requires continuing 
supervision by government, and by AEW. On July 
5, 2008, AEW reported to the Ontario Ministry of 
the Environment:

Since you had said that the water was now be-
ing re-circulated back up to the settling pond 
and could not escape downstream I decided 
to investigate … on July 4th… I found that no 
stop-logs were in the dam and all the water 
from the polishing pond is being discharged 
through the sluiceway into the south branch of 
the Magnetawan River. In addition, inspection 
of the pumping system and associated pipes 
showed that none of the pipes are connected 
and the pumping system appears to have been 
inactive for considerable time. A hopper, pre-
sumably used for dispensing chemicals (lime?) 
into the outflow is disconnected and partly 
filled with rainwater. The water escaping from 
the polishing pond is of a rusty orange colour 
and appears to be acidic in nature. …All the 
rocks downstream are covered with a slippery 
red “goo” ...

19 January 18, 2001 letter to Dianne Saxe from Bruce Bethune, 
MOE Senior Environmental Officer (Re: International Graphite In-
corporated Graphite Mine, Town of Kearney)
20 see below
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While this did provoke a site visit by the MOE, they 
did not seem concerned about what they found:

As a follow-up to your correspondence of July 
5th, MOE staff responded on July 7, 2008 and 
inspected the discharge from the mine. The site 
manager confirmed that the recent activity was 
a planned discharge of treated effluent from 
the polishing pond area and that sampling and 
monitoring of discharge was taking place as re-
quired by the C of A. The results of the monitor-
ing of the recent discharge have been provided 
to the ministry for review.

In addition, MOE staff took field measurements 
for pH (acidic level) in the receiving waters of 
the Magnetawan River and they remained virtu-
ally unchanged as a result of the discharge. It 
was also noted that the outfall of the polishing 
pond was red in colour which may be attributed 
to a high concentration of iron bacteria in the 
effluent. Ministry staff also obtained samples of 
the receiving waters for further analysis at an 
outside laboratory.

AEW is still awaiting a more detailed explanation.

The Ministry of Northern Development and Mines also 
made one attempt to control the acid mine drainage 
problem. Including the acid drainage, the mine has 
created several “mine hazards”, as defined under the 
Mining Act.21 In August 2002, the Director of Mine 
Rehabilitation, MNDM, issued an order under the 
Mining Act, requiring IGI to submit a certified Closure 
Plan to address the mine hazards at the Kearney site.22 
To date (July 1, 2009), no such plan has been filed, 
and MNDM has taken no further enforcement action. 
In October 2003, the MNDM’s Abandoned Mines Re-
habilitation Fund issued a request for proposals for a 
rehabilitation plan for the Kearney Graphite Mine, to 
be conducted at further public expense. Algonquin 
Eco Watch submitted a letter at that time, suggesting 
a list of remedial actions to rehabilitate the site. No 
such plan has been implemented. 

21 Section 1(1) of the Mining Act defines a “mine hazard” as 
any feature of a mine, or any disturbance of the ground, that has 
not been rehabilitated to the prescribed standard
22 EBR Registry Number ID02E1004

Both the federal and provincial governments also 
prosecuted the mine, and obtained convictions:

In January 2001, ACT pleaded guilty to failing •	
to comply with the field order, contravening the 
EPA. It was fined $12,500 plus 25% victim fine 
surcharge (VFS).23

In 2002, IGI was convicted and fined $55,000 •	
(+25% VFS) for 10 charges under the EPA and 
the OWRA for violating various conditions of its 
certificate of approval and control order relating 
to water quality monitoring.24

In January 2005, IGI was convicted and fined •	
$1000 for Fisheries Act violations.25 IGI was also 
required to pay $7500 to the Kearney Watershed 
Environmental Foundation and ordered to develop 
and implement a procedure to control off-site ma-
terial of effluent, and to upgrade a mill yard drain-
age collection system, within strict time lines.

To the best of our knowledge, none of these fines 
has been paid. As described above, the acid rock is 
still above water and the collection system requires 
continuing oversight. 

The municipality is aware of the problem, but has also 
failed to take any effective action. In 2005, the en-

23 Ontario Ministry of the Attorney General. Prosecution Dispo-
sition Report: R. v. Applied Carbon Technology Inc./Scott Sinclair. 
Provincial Offences Court, April 26, 2001
24 R v. International Graphite Inc. (unreported). Decision re-
leased February 28, 2002. Ministry of the Environment news re-
lease May 8, 2002.
25 Environment Canada. News release: International Graph-
ite Inc. Convicted for Failing to Comply With the Fisheries Act 
(January 27, 2005). At http://www.ec.gc.ca/media_archive/
press/2005/050127_n_e.htm. (Accessed June 7, 2008) Note that 
the charges were laid against IGI and Graphold Inc. in January 
2004, based on allegations that, on November 12, 2002, the 
companies failed to comply with a direction that required them to 
control on- and off-site pollution. The charges against Graphold 
were withdrawn.(see Current Legal Activities Report on Prosecu-
tions carried out for the Fisheries Act, between Apr 1,1999 and 
Jun 30,2005 at http://www.ec.gc.ca/ele-ale/5C63F879-0E5A-4-
B2D-9C41-312FC3F888A9/FA_Current_LAR.pdf ) As a conse-
quence, acutely lethal effluent, which is toxic to fish, entered a 
tributary of the Magnetawan River. See Environment Canada: 
Mining Companies Charged with Pollution Offence and Failing 
to Comply with Direction. At http://www.ec.gc.ca/media_ar-
chive/press/2004/040121_n_e.htm. Note that the maximum fine 
for failure to comply with a Direction under the Fisheries Act is 
$200,000 (first offence) For deposit of a deleterious substance, 
the maximum fine is $300,000.
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vironmental consultant Gartner Lee reported to the 
town of Kearney on the state of surface and ground-
waters in Kearney.26 Gartner Lee reported that run-
off from the graphite mine was acidic, enriched with 
sulphate and contained elevated levels of some trace 
metals, consistent with runoff from acid-generating 
materials. Gartner Lee recommended: 

Recommendation 1: that the Town undertake 
further studies to identify any other discharges 
of acidic runoff from the site to the Magne-
tawan River, investigate their significance and, 
where necessary, remedial options. Alternative-
ly, the authors suggest that the Town encourage 
regulatory agencies (i.e., MOE, MNR, Depart-
ment of Fisheries and Oceans Canada (DFO)) to 
undertake these studies. 

Recommendation 2: That the Town continue 
to monitor the tributary from the International 
Graphite Site for pH, conductivity, trace metals 
and sulphate, annually, to determine if condi-
tions change and to assess the nature of any 
threat to surface waters.

To the best of our knowledge, the town has not 
implemented these recommendations.

Thus, 10 years after AEW drew the threat of the 
Kearney Graphite mine to the attention of all three 
levels of government, protecting the Magnetawan 
watershed from acid mine drainage still requires 
continuous diligence. Minnow Creek is still dam-
aged and acid- generating rock remains above wa-
ter, contrary to government requirements. 

Mining Claims

So far, we have described the environmental prob-
lems that a few brief years of graphite mining have 
created in the Magnetawan watershed. Associated 
with the mine are 19 leased and 47 unpatented min-
eral claim units that are not presently being mined, 

26 Kearney Watershed Study: 2002 – 2004. Prepared for The 
Corporation of the Town of Kearney, Submitted by Gartner Lee 
Limited:1-184 (November 2005). Copy available through Town 
of Kearney website, at http://kearney.fileprosite.com (search on 
term “Gartner”). Accessed June 7, 2008

covering 1400 hectares just west of Algonquin Park. 
Many of these claims are located in the headwaters 
of the Tim River, which flows through the Park. It 
seems unreasonable that the miners should be al-
lowed to create the same problems in Algonquin 
Park that they have in the Magnetawan River drain-
age system. But none of the relevant government 
departments is willing to take responsibility to pre-
vent the whole cycle from being repeated in the Tim 
River headwaters.

Normally, those holding mining rights have close to 
an absolute right to mine. However, in this particular 
case, MNDM does not have to permit the graphite 
miners to exploit their mineral rights in the Tim River 
watershed. Under s. 147 of the Mining Act, any or 
all of the mine’s existing rights can be cancelled by 
the province because the mine operators have cre-
ated mine hazards and have failed to comply with 
an order to file a certified closure plan to rehabilitate 
the mine hazard. For the same reason, MNDM had 
the right to refuse to renew the leases (which expired 
in 2004).27 The province could protect the same land 
from being re-staked, under section 35 of the Min-
ing Act, which allows the Minister to exclude any 
Crown property from prospecting, staking out, sale 
and/or lease.28 The province has no policy to protect 
environmentally significant lands from mining, but 
neither does anything prevent it from so doing. 

In January 2004, with the support of Chief Kirby 
Whiteduck (of the Algonquins of Pikwakanagan), 
AEW wrote to the Minister of Northern Develop-

27 Section 81(8) of the Mining Act stipulates that the Minister 
shall refuse to renew a lease unless (a) production of minerals has 
occurred continuously for more than one year since the issuance 
or last renewal of the lease; or (b) the lessee has demonstrated a 
reasonable effort to bring the property into production. AEW was 
of the opinion that the mine had not produced graphite continu-
ously since the last renewal (leases are renewed every? 21 years)
28 In accordance with MNDM Policy G.A. 701-1 (Issued Novem-
ber 5, 2002): Withdrawal of Mining Lands: Advising Minister. 
This policy directive states that the Minister’s office be advised of 
all mining rights or surface rights that are to be withdrawn from 
prospecting, staking out, sale or lease that pertain to parks, ab-
original culturally significant sites, First Nations land negotiations 
and “any other type of withdrawal request that may be sensitive 
or have any possible ‘political’ overtones.” At http://www.mndm.
gov.on.ca/MNDM/MINES/LANDS/policies/gapolicy/ga701-1_e.
asp. The process is detailed in Policy G.A. 701-2 (Issued August 
21, 1998): Withdrawal and reopening of lands, etc: process. At 
http://www.mndm.gov.on.ca/MNDM/MINES/LANDS/policies/ga-
policy/ga701-2_e.asp
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ment and Mines, explaining the threat to the Tim 
River watershed, and asking the Minister to protect 
the most critical lands from mining activities. At the 
time, the province was making much of its efforts to 
set aside lands as part of Ontario’s Living Legacy. We 
suggested that the Tim River headwaters be made 
part of Enhanced Management Area E67n, Algon-
quin Provincial Park Headwaters. This was done, 
however “mining exploration and development” 
were permitted, so the designation provided little 
protection, either as part of First Nations land claims 
or as proposed Park areas. 

MNDM’s response was that, if a lease were declared 
void under s. 147 of the Mining Act, the mine op-
erator would have little incentive to rehabilitate 
the site.29 As usual, this did not respond to our re-
quest. We had not asked that all mining leases be 
cancelled, only those in the Tim River headwaters, 
which did not require rehabilitation.

In the end, MNDM always puts mining first. MNDM 
considers the Tim River headwaters to have Provin-
cially Significant Mineral Potential (“PSMP”),30 and 
does not sterilize such resources on the basis of the 
environmental record of the prior owner, or lack of 
performance of a leaseholder. The MNDM acknowl-
edged that there were significant environmental is-
sues to be dealt with, but suggested this was the re-
sponsibility of the MOE and of Algonquin Park staff. 

We persisted, requesting that the PSMP scor-
ing system incorporate some evaluation of envi-
ronmental sensitivity, so that decisions concern-
ing land use and mineral development would be 
made based on complete information. We urged 
the MNDM to work with the MNR to balance the 
PSMP against the “Provincially Significant Environ-
mental Potential” of the Tim River headwaters.31 

29 Letter from W.R. Cowan, Director, Mineral Development & 
Lands Branch, MNDM (February 24, 2004)
30 The PSMP is an index that indicates the likelihood of finding, 
within a defined geographic area, an economic mineral resource 
that does (or will) add value to Ontario’s economic base. The use 
of “provincially significant” ensures that the mineral resources 
of Ontario are considered on par with other natural heritage 
features that have traditionally been considered during land use 
planning. http://crownlanduseatlas.mnr.gov.on.ca/supporting-
docs/alus/landuse4.htm 
31 Letter from Dianne Saxe to Hon. Rick Bartolucci, Minister of 

After all we argued, this seems to be required by 
MNDM’s Statement of Environmental Values (SEV) 
under the Environmental Bill of Rights, which com-
mits MNDM to stimulate environmentally and eco-
nomically sustainable use of Ontario’s geology and 
mineral resources.32 

MNDM was unmoved. Minister Bartolucci assured us 
that land-use strategies for headwater areas around 
Algonquin Park would be developed as part of On-
tario’s Living Legacy, as Enhanced Management Ar-
eas.33 Four years later, nothing has been done, and 
MNDM continues to refuse to accept any responsi-
bility for the environmental impacts of mining in the 
Tim River headwaters. 

Since MNDM insists that the environmental effects 
of mining are the sole responsibility of the MOE, 
we wrote to the Minister of the Environment, in 
December 2006, requesting a meeting to discuss 
the threat that the mining poses to the Park. The 
Minister refused to meet. She claimed that the 
problem was under control -- the company had 
taken steps to prevent effluent discharge into the 
Magnetawan River. She also insisted that responsi-
bility for the problem lay with some other ministry, 
and directed us to contact them. Protecting fish, 
she said, was the responsibility of federal inspec-
tors, who were verifying compliance with the Fish-
eries Act. And as for environmental issues associ-
ated with mine expansion or re-opening? Those, 
she said were the responsibility of MNDM. We got 
the same response from MNR, which also referred 
to us back to MNDM and MOE.

Thus, none of the government departments are 
prepared to do anything proactive to prevent 
acid mine drainage from being created in the Tim 
River headwaters.

Northern Development and Mines (March 24, 2004).
32 Letter from Dianne Saxe to Minister Bartolucci (September 
10, 2004). Note that the MNDM adopted its new SEV in the fall 
of 2008, which does not include the language of the earlier SEV. 
However, the new SEV requires that the MNDM apply certain 
enumerated environmental principles for sustainable develop-
ment, and also to promote environmentally sustainable mining 
activity.
33 Letter from Minister Bartolucci to Dianne Saxe (April 22, 2004)
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Environmental Commissioner  
of Ontario

Our experience is not unique. The Environmental 
Commissioner of Ontario has repeatedly called on 
the province to address significant environmental 
concerns related to mining:34 

…Abandoned mines are a grave problem, with 
over 6,000 of these sites located throughout 
Ontario. The mines are associated with both 
safety (often unstable ground) and environ-
mental hazards. … Past MNDM reports have 
estimated the rehabilitation costs for Ontario’s 
abandoned mines at 300 million dollars… Yet 
the government’s four-year Mine Rehabilita-
tion Program (MRP), announced in September 
1999, commits a total of only 27 million dollars 
province-wide to address both public safety and 
environmental concerns….MNDM’s plan to as-
sess more than 3,000 former mine sites in the 
second year of the MRP is unrealistic. It is dif-
ficult to understand how it can apply its scarce 
financial resources to address both public safety 
and environmental hazards. [emphasis ours]

In 2007, with commodity prices high and mining 
activity booming, the Environmental Commissioner 
called for reform of the Mining Act. His report pro-
vides an excellent overview of various laws, regu-
lations and processes that govern mineral develop-
ment in Ontario: e.g., the Mining Act, various class 
environmental assessments, and several permitting 
processes under laws like the Ontario Water Re-
sources Act. However, the silo approach remains 
unchallenged. The Commissioner was unimpressed 
with MNDM’s new Mineral Development Strategy 
for Ontario. This Strategy is supposed “to reinforce 
Ontario’s international position as a leading mining 
jurisdiction and foster responsible mineral devel-
opment for the benefit of all citizens of Ontario.” 
Among its key objectives are “supporting modern, 
safe and environmentally sound exploration and 
mining”.35 However, consistent with our experience, 

34 ECO 1999/2000 Annual Report at 106
35 Environmental Commissioner of Ontario. Reconciling our pri-
orities. Annual Report 2006-07:1-228 at 64-67. At http://www.
eco.on.ca/eng/uploads/eng_pdfs/2007/Annual_report-0607-FI-

the new Strategy is focused on promoting mining, 
“with little consideration given to the larger respon-
sibilities of the Ontario government, such as ... envi-
ronmental protection.”36

Ecological values should not only be identified, 
but they should also form the foundation of a 
comprehensive land use planning regime that 
possesses legal authority. Without legal author-
ity and designation, the identification of eco-
logical values is virtually meaningless.37 

The Commissioner also notes a December 2006 
EBR application requesting review of the need for 
regulatory reform relating to the assessment of en-
vironmental impacts of proposed mining projects.38 
Although mining projects may require approvals and 
permits, there is generally no individual environmen-
tal assessment conducted for the entire project. Such 
an uncoordinated system results in a “piecemeal as-
sessment” of potential environmental harm. 

The Commissioner noted many flaws with MNR’s 
1999 Ontario’s Living Legacy (OLL) Land Use Strat-
egy, which recommended creation of 378 new pro-
tected areas on Crown lands in Ontario.39 However, 
mining claims had already been staked on 66 of 
the proposed sites. Issues remain years after the 
two ministries indicated that they had begun to 
remedy the situation. The Commissioner cautions 
that the provincial government has a duty to make 

NAL-EN.pdf (Accessed April 29, 2008)
36 Ibid., at 64
37 Ibid., at 66
38 An extensive summary of the application, which was made by 
the Sierra Legal Defence Fund (“SLDF”), on behalf of the Wild-
lands League and Mining Watch Canada, Review of the Need for 
Regulatory Reform Related to Mining Projects (ECO Applications 
R2006024 - R2006026) is available in the Supplement to the Envi-
ronmental Commissioner’s Annual Report, 2006/07:1-319 at 218 
-225. See http://www.eco.on.ca/eng/uploads/eng_pdfs/2007/
Final_supplement0607.pdf (Accessed June 8, 2008). Note that 
SLDF highlighted the adverse impact of mine wastes on fish. The 
applicants requested that all mining project approvals be halted 
until comprehensive land use planning laws are enacted and 
implemented. Review was denied by MNR and MNDM and the 
MOE failed to provide a response by the required deadline. The 
ECO states that it believes that MNDM should not have denied 
the application, and notes that the inter-ministerial review of the 
mineral development permitting and approvals process “appears 
to be behind closed doors and does not appear to address the 
broader issues that were raised by the applicants”. (at 223)
39 Environmental Commissioner of Ontario. Reconciling our pri-
orities. Annual Report 2006-07:1-228 at 66
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sure that no conflict between regulation of protect-
ed areas and mineral exploration occurs again. He 
attributes these conflicts to a disjunction between 
laws, for example the Public Lands Act (adminis-
tered by the MNR) and the Mining Act (MNDM). 
Lastly, he states:40 

The ECO believes that ecological values that 
merit protection should be proactively identi-
fied by MNR, and that applicable lands should 
be withdrawn from eligibility for prospecting 
and staking by MNDM. This approach would 
give greater certainty to the mining industry, af-
ford better protection for ecological values, and 
reduce the complexity of the development ap-
provals process.

The growing importance of first Nations rights un-
derscores the inadequacy of current mining law:41

…[R]ecent case law states that MNDM has a 
duty to undertake meaningful and reasonable 
consultation with First Nations when granting 
mining claims and leases that may impact their 
rights. The ECO believes that the Mining Act 
should reflect these obligations and that they 
should not be left to the discretion of policy.42 

The Bigger Picture

As noted by the Environmental Commissioner of 
Ontario, the new Provincial Parks and Conservation 
Reserves Act, 2006 (PPCRA) significantly enhances 
the regulatory framework that governs protected 
areas like provincial parks.43 Another author, Jerry 

40 Environmental Commissioner of Ontario. Reconciling our pri-
orities. Annual Report 2006-07:1-228 at 67
41 Supplement to the Environmental Commissioner’s Annual 
Report, 2006/07:1-319 at 218 -225 at 223, ECO Comment on 
the submissions by SLDF, Review of the Need for Regulatory Re-
form Related to Mining Projects (ECO Applications R2006024 - 
R2006026) http://www.eco.on.ca/eng/uploads/eng_pdfs/2007/
Final_supplement0607.pdf (Accessed June 8, 2008).
42 See also Platinex, Frontenac Ventures companies which fur-
ther illustrates the growing conflict between the Mining act and 
first Nations– see June 4 article http://www.firstperspective.ca/
fp_combo_template.php?path=20080604ki6 ] s
43 Environmental Commissioner of Ontario. Reconciling our 
priorities. Annual Report 2007/07. At 105.  See the discussion 
relating to the PPCRA at 99-106.  At http://www.eco.on.ca/eng/
uploads/eng_pdfs/2007/Annual_report-0607-FINAL-EN.pdf (Ac-
cessed April 26, 2009)

DeMarco,44  identifies that the PPCRA is “not perfect” 
and that it lacks an ecosystem approach for dealing 
with issues that go beyond park boundaries.45 

The Environmental Commissioner of Ontario ex-
presses concern about  external threats to protected 
areas like parks.  For example, he notes that there is a 
lack of funding for the Ministry of Natural Resources 
to manage, protect and monitor Ontario’s protected 
areas, and to properly administer and enforce the 
PPCRA.46 As well, the Commissioner is “concerned 
that the ecological integrity of protected areas con-
tinues to be adversely affected by activities under-
taken outside their boundaries.”47 

Before the PPCRA was enacted, the Ontario Parks 
Board commissioned a review of best legislative 
practices of other jurisdictions and made sweeping 
recommendations48 that were not adopted by the 
legislators.  In particular, the recommendations in-
cluded consideration of land uses and planning of 
lands in the vicinity of protected areas like parks.   

The Board sought to strike a balance between per-
mitting development outside parks, while at the 
same time making sure that the ecological integrity 
of the protected areas be maintained.

With respect to Algonquin Park, the Board recom-
mended an independent review of the Park be un-
dertaken, which would include the role of the Park 
in the protected areas network, management and 
goals of the Park, how Park values are protected, 
and the legislative and governance framework.49

44 Vice-Chair of Ontario’s Environmental Review Tribunal
45 Building a Strong Foundation for Action: A Review of Twelve 
Fundamental Principles of Environmental and Resource Manage-
ment Legislation. 19 J. Env. L. & Prac. 59 (October 2008)
46 ECO 2006/07 Annual Report: Reconciling our priorities at 105.  
Available at http://www.eco.on.ca/eng/uploads/eng_pdfs/2007/
Annual_report-0607-FINAL-EN.pdf   (accessed March 27, 2009)
47 Environmental Commissioner of Ontario,2006/07 Annual Re-
port, Reconciling our Priorities, at 106.  Available at http://www.
eco.on.ca/eng/uploads/eng_pdfs/2007/Annual_report-0607-FI-
NAL-EN.pdf (accessed March 27, 2009)
48 Fulfilling the promise - Recommendations of the Ontario Parks 
Board of Directors: Regarding it’s in our nature. 2005.  at http://
www.ontla.on.ca/library/repository/mon/10000/253343.pdf  (Ac-
cessed March 27, 2009).  See Appendix B for further information 
on the Board’s recommendations.
49 Ibid., Board recommendation 9 at p. 19
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Update – Mining Act Reform 

Ontario is updating its Mining Act,50 and held sev-
eral stakeholder meetings during the latter part of 
2008.  Included in the documentation posted to the 
Environmental Registry is Ontario’s Mineral Devel-
opment Strategy.51 Among the stated objectives of 
this strategy is to support “safe and environmentally 
sound exploration and mining”.52 The Modernizing 
Ontario’s Mining Act – Finding a Balance discussion 
paper53 guided the review and focussed on five poli-
cy issues.54 This document specifically states that the 
Mining Act does not regulate environmental stan-
dards and lands in parks and protected areas.55 In 
its response to the government consultations, the 
Canadian Institute for Environmental Law and Policy 
(CIELAP) recommended that legislative amendments 
relate to three imperatives, including the implemen-
tation of regional land use planning before allowing 
exploration or mining operations, to ensure that en-
vironmental as well as social and development needs 
are addressed.  CIELAP also proposes ensuring that 
all mining projects be scrutinized throughout the 
environmental assessment process to minimize en-
vironmental impacts.56

CIELAP notes: “There are currently no mechanisms in 
place to allow consideration of the impacts of min-
ing on areas such as the headwaters of rivers that 
flow through provincial parks, conservation reserves 
or other sensitive areas. Even a mine located outside 
of a park may be close enough to adversely affect a 
sensitive ecosystem. It is important that the poten-
tial for such environmental impacts be assessed, and 
that mining claim boundaries be redrawn to ensure 

50 Modernizing Ontario’s Mining Act: EBR Registry Number 010-
4327
51 2006, Ministry of Northern Development and Mines 
(MNDM).  At http://www.mndm.gov.on.ca/mines/mds/documents/
MinDevStrategy_e.pdf (Accessed March 27, 2009)
52 At page 6.  Further details on this objective are at pp 9-10.
53 MNDM. August 2008, 1-20 At http://www.mndm.gov.on.ca/
miningact/pdf/discussion_paper_e.pdf  (Accessed March 27, 
2009)
54 Namely: mineral tenure system and security of investment; 
aboriginal rights and interests; regulatory process for exploration 
on Crown land; land use planning for the far north; and private 
rights and interests (e.g., mineral and surface rights)
55 At 9.
56 Balancing needs/minimizing conflicts: A proposal for a Mining 
Modernization Act, 2008.  At http://www.cielap.org/pdf/Minin-
gActReform.pdf (Accessed March 27, 2009)

that mining is not permitted in sensitive areas. This 
would be consistent with the priority of maintaining 
the ecological integrity of parks and conservation 
reserves enshrined in Ontario’s Provincial Parks and 
Conservation Reserves Act, 2006.57 

Conclusion

Persistent efforts by Algonquin Eco Watch have 
been able to keep some government attention 
focused on the Kearney mine, and the acid mine 
drainage it creates. However, control of the existing 
threat to the Magnetawan watershed seems pre-
carious. Government regulators, with their limited 
resources, cannot be relied upon to give the existing 
problem the attention it deserves. Worse, no gov-
ernment department is prepared to take proactive 
steps to protect the sensitive headwaters of the Tim 
River from mining. It seems that only changes in 
the Mining Act, and a more proactive approach by 
government regulators, can protect Algonquin Park 
from the seemingly inevitable harm it will suffer if 
the graphite mine decides to expand into the Tim 
River headwaters. The Kearney Graphite Mine has 
not been operated since 1994, and cannot re-open 
until a Closure Plan has been accepted by The On-
tario Ministry of Northern Development and Mines. 
It was stated by MNDM to AEW that such a Closure 
Plan would be submitted early in 2009, indicating 
active plans to re-open the mine. To this date how-
ever (August, 2009), no posting has appeared on 
the Environmental Registry website. 

An Internal Threat:  
The Decommissioned CN Rail Line

The environmental issues created by the decommis-
sioned/abandoned Canadian National Railway line 
across the northern portion of Algonquin Park con-
tinue, in spite of the fact that the provincial govern-
ment has ample powers to resolve these problems, 
but for a decade has failed to do so.

The problem: Rail line construction in the vicinity of 
Algonquin Park began in 1896. Originally, the James 
Bay Railway Company had been authorized to build 

57 S.O. 2006, c. 12, s. 3.  At  p. 13.
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a rail line to link Parry Sound to the French River.58 
The 126 mile (203 kilometre) line across northern 
Algonquin Park, which CN calls its “Beachburg sub-
division”, was built in 1915, and passes through 
such locations as Achray, Brent and (the former 
town of) Kiosk.59 In 1919, the Canadian National 
Railway Company Limited (CN) was incorporated 
by parliament.60 CN was privatized in 1995.61 Since 
1992, the company has discontinued operations on 
approximately 2650 miles (4265 km) of track. Origi-
nally, plans included abandoning the Canadian Pa-
cific (CP) rail line, up the Ottawa Valley, which would 
have greatly increase traffic through the Park via the 
CN line. Under intense public pressure, CP kept its 
Ottawa Valley line, and CN obtained permission un-
der the National Transportation Act to cease running 
trains through the Park.62 CN removed the rails and 

58 The JBR amalgamated with the Northern Extension and Ca-
nadian Northern Railway Company, under The Canadian North-
ern Act, 1904. Construction of additional lines was assented to 
under the authority of the James Bay Railway Act, 1905 (i.e., An 
Act respecting the James Bay Railway Company. 4-5 Edward VII. 
Chap. 110. [1905] 337. s.1). For a comprehensive overview of the 
history of the CN Railway through Algonquin Park, see Heather 
Frederick’s Federalism and the environment: A look at jurisdic-
tion through the lens of the decommissioning of a railroad in Al-
gonquin Provincial Park (2004) (unpublished: see website <www.
algonquin-eco-watch.com>)
59 At that time, the Ottawa, Arnprior and Parry Sound Railway, 
through southern Algonquin Park, provided initial access to the 
area. In 1899, Canada Atlantic Railway took over the railway, and 
it was sold to the Grand Trunk Railway in 1905.Per CN – Environ-
ment Programs - Minimizing the impact of our activities, Protect-
ing surrounding park land - Beachburg Subdivision, Ontario. At 
http://www.cn.ca/about/delivering_responsibly/environment/pro-
grams/site_assessment_remediation/en_index.shtml (Accessed 
April 29, 2008)
60 CN History. Available at http://www.cn.ca/companyinfo/his-
tory/en_AboutBirthofCanadianNational19161923.htm (Accessed 
April 26, 2009)
61 CN History. Available at http://www.cn.ca/companyinfo/histo-
ry/en_AboutPrivatizationandprosperity19921997.htm (Accessed 
April 26, 2009)
62 The abandonment application, made pursuant to subsection 
160(5) of the National Transportation Act, 1987 (NTA), was re-
ceived by the National Transportation Agency (the Agency) on 
December 12, 1995. The line was ordered abandoned (pursuant 
to s.162 of the NTA) by Agency Order No. 1996-R-152 (April 18, 
1996). The Beachburg Subdivision of the line (from mile 89.20 to 
215.36, over 126 miles) was abandoned on May 18, 1996. Note: 
The NTA was replaced by the Canada Transportation Act in 1996; 
Division V of this Act deals with discontinuing rail line operations. 
Details about the abandonment can be found in a letter dated 
September 28, 2001 from the Minister of Transport to AEW, at 
http://www.oag-bvg.gc.ca/internet/English/pet_027A_e_28723.
html (Accessed April 26, 2009).  All correspondence in relation 
to AEW’s five petitions is available at the Office of the Auditor 
General of Canada, Environmental Petitons – as Petition numbers 
027A-E (Railway decommissioning in Algonquin Provincial Park, 
Ontario). See also the Canadian Transportation Agency’s Trans-

ties in 1996 and 1997.

CN expected Algonquin Park to take over the rail 
line in exchange for a gift of the land. However, 
the Park has always declined, because of the many 
unresolved environmental problems that have been 
identified along the line, including:

a 10-15 cm layer of heavy-metal-laden min-•	
ing slag from the Sudbury Basin along the 
length of the line (200 km through Algon-
quin Park) (Figure 11 - 2); 

petroleum-contaminated soil at greaser sites; •	
(Greasers are mechanically activated devices to 
lubricate train wheels while rounding curves.);

abandoned buildings;•	

chemical compounds located in the roadbed and •	
possibly the watertable at various spill locations; 

fer and Discontinuance of Railway Line Operations and Railway 
Track Determinations http://www.cta-otc.gc.ca/rail-ferro/disco/
transfer_e.html (Accessed April 26, 2009)

Figure 11 - 2. A layer of slag containing high levels of heavy 
metals, covers the abandoned CN rail line over its entire length 
through Algonquin Park. Here slag was bulldozed onto a lake 
trout spawning bed in Little Cauchon Lake.

Mike Wilton



346 Why Can’t the Law Protect Algonquin Park?

creosote-saturated wood (old ties);•	

deteriorating trestles crossing and standing in •	
waterways, impregnated with pesticides;

more than 100 culverts in various stages of de-•	
terioration, some perched;63

heavy metal- contaminated soil, such as at the •	
Brent maintenance yard.

More than 12 years later, nothing grows along the for-
mer rail line, which is unfenced and regularly accessed 
by both people (illegally) and wildlife. To date Algon-
quin Eco Watch has been unable to learn the results 
of consultants’ testing as to contaminant levels along 
the abandoned line. There may be some clues in the 
Timiskaming Health Unit’s toxicology review of a simi-
lar former rail line, Heritage Silver Trail in Cobalt, On-
tario. They found arsenic exceedences, compared to 
Ontario MOE soil background criteria, the appropriate 
benchmark for a wilderness Park. They recommended 
posting warning signs along the trail, and further study 
focused on possible exposure risks to children.64 CN 
commissioned a Phase II Environmental Site Assessment 
from Conor Pacific Environmental Technologies Inc. in 
1997, and a subsequent, classified report from Golder 
Associates. The Conor Pacific report showed numerous 
exceedences of MOE criteria for contaminated sites, in-
cluding heavy metals, PAHs,65 BTEX/TPH,66 and others. 
These substances are regulated because they are toxic 
to human health and the environment. 

In addition, the line, with its bridges, allows illegal 
vehicular access deep into the Park, contrary to the 
Park Master plan. Many of the culverts interrupt the 

63 The outlet of a perched culvert is suspended above the creek 
bed, creating a serious barrier to upstream fish migration.
64 See Temiskaming Health Unit. Toxicology review: Moe report 
on environmental conditions at Heritage Silver Trail (Cobalt, On): 
Executive summary – May 6, 2005 . At http://www.timiskamin-
ghu.com/CobaltSoilStudy/ExecutiveSummaryReport_DrNieboer.
pdf (Accessed Apri 26, 2009). A copy of the MOE’s 2005 Screen-
ing Level Health Risk Assessment of the Historical Mining Tour 
of Cobalt, Ontario on which these recommendations are based 
is available at http://www.cobaltmininglegacy.ca/studies/SLHRA_
Full_Report.pdf (Accessed April 26, 2009)
65 polycyclic aromatic hydrocarbons
66 BTEX means benzene, toluene, ethylbenzene, xylenes (all of 
these are volatile organic hydrocarbons) and TPH means total pe-
troleum hydrocarbons

brook trout reproductive cycle by interfering with 
their ability to access nursery creeks. The culverts are 
aging and there has been at least one washout. In 
2004, a beaver dam blocking a culvert burst, dump-
ing tonnes of fill and slag into the pristine waters of 
Mink Lake, home to lake and brook trout. The fed-
eral Department of Fisheries and Oceans (DFO)  took 
no enforcement action, apparently content that CN 
hired a contractor to rehabilitate the site, and a trap-
per to kill beavers who block the culverts.67 

AEW  Actions 

In 1998, AEW commissioned Dr. Glenn Parker68 
to analyse samples from several sites along the 
CN right of way. These samples consisted of slag,  
and revealed high concentrations of heavy met-
als, far in excess of acceptable MOE standards 
for contaminated sites. 

There was no response when AEW gave the results 
to CN. We therefore turned the data over to the 
federal and provincial governments, expecting them 
to protect the Park.

Petitioning the Federal Government 

Because Canadian National Railways is federally 
regulated, we started with the federal govern-
ment.69 The Auditor General Act70 allows any res-
ident of Canada to petition the Commissioner of 
the Environment and Sustainable Development71 
about an “environmental matter in the context 
of sustainable development”.72 Through this 
mechanism, residents of Canada can direct que-
ries and suggestions to federal ministers. Each 
petition is included in the Commissioner’s annual 
report to Parliament.

67 AEW does not believe that beaver control (i.e., killing) is ac-
ceptable in a provincial park, especially to protect a line that is no 
longer being used.
68 Professor of Biology, Laurentian University, Sudbury.
69 For detailed information about the petition process, see Ap-
pendix C
70 R.S., 1985, c. A-17
71 This individual manages the petitions process on behalf of the 
Auditor General
72 This is the wording used in the Act, at section 22. “Sustainable 
development” is defined in s. 2 of the Act to mean “… develop-
ment that meets the needs of the present without compromising 
the ability of future generations to meet their own needs”.
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In May 2001, AEW, the Federation of Ontario 
Naturalists, the Wildlands League and the Sierra 
Club (Eastern Canada Chapter) submitted three 
petitions to the Office of the Auditor General of 
Canada.73 The process, which consisted of a lot of 
letter-writing on the part of AEW and federal Min-
isters of the Environment, Fisheries and Oceans, 
and Transport, stretched over three years. The full 
petition process is documented in its entirety on 
the Auditor General’s website.74 

The Minister of Transport firmly declined jurisdiction:

[o]nce operation of a rail line is discontinued 
in compliance with the Canada Transporta-
tion Act process, the property is no longer 
under federal jurisdiction and is subject to 
the same provincial land use and environ-
mental laws, as well as local by-laws and or-
dinances as adjacent properties.75

DFO also declined to act, partly on the ground 
that fisheries enforcement was the responsibility 
of the province.

However, Environment Canada’s Canadian Wildlife 
Service (CWS) eventually agreed to conduct heavy 
metal tests on slag samples, to investigate whether 
they posed a threat to birds. CWS biologists, along 
with MNR and DFO representatives, conducted an 
inspection of the former rail line with Mike Wilton 
and Ray Sawchuk of AEW, in January 2002.76 They 

73 As Petitions 27A, at http://www.oag-bvg.gc.ca/internet/
English/esd_pet_027A_e_28723.html. (Accessed May 4, 2008) 
This was the beginning of a series of letters from AEW, iden-
tified by the Auditor General’s office as Petitions 27A-E. See 
Petition Number 27C regarding a lack of action on the part of 
the federal Minister of the Environment regarding environmen-
tal degradation, and a lack of response to correspondence, in 
the matter of the decommissioning of the CN main line through 
Algonquin Park. At http://www.oag-bvg.gc.ca/internet/English/
esd_pet_027C_e_28725.html
74 As Petitions 27A-E, each of which can be accessed at  http://
www.oag-bvg.gc.ca/internet/English/pet_lp_e_938.html (Ac-
cessedApril 26, 2009) 
75 September 28, 2001 letter from Minister of Transport David 
Collenette to Mike Wilton.
76 Environment Canada Memorandum (Michael Bell) Janu-
ary 25, 2002: Abandoned CN rail line – Algonquin Park. In this 
memo, Mr. Bell notes two main issues regarding the Fisheries Act, 
i.e., the deposit of slag in the lake due to flattening of the rail 
bed (which had occurred during the decommissioning by CN), 
and abandoned greaser sections that deposited lubricant over 
the decades. He noted that, although slag may be a “deleteri-

reviewed the literature relating to use of slag in the 
environment and impacts on human and animal 
health, and studied slag taken from the Park rail-
way bed.77

For the testing, the CWS found that the leachate 
generated did not contain compounds at concen-
trations higher than the MOE Leachate Criteria 
Guidelines. However, a composite sample from each 
test site showed nickel and copper concentrations 
significantly higher in all samples than the CCME 
industrial and parkland/residential limits for soils. 
As well, all samples had cobalt levels that were sig-
nificantly higher than the guidelines for residential/
parkland soil.78 The CWS devised a test procedure 
to mimic the liberation of metals from the slag that 
birds consumed as grit; they concluded that there 
was minimal breakdown of the slag material, and 
that the slag did not likely pose a risk to the health 
of grit-eating birds. 

AEW and Dr. Glenn Parker noted several concerns 
with the CWS’ methodology. For example, the CWS 
samples contained both slag and subtending soil, 
while the AEW study used slag only, and AEW ques-
tioned the validity of the experiment designed to 

ous substance”, as the rail bed flattening occurred during the 
mid-1990’s and the MNR and other agencies were involved in 
and observed the decommissioning, moving forward with a sec-
tion 36(3) investigation would not be advisable. He also stated 
that the issue of slag being pushed into the lake would be better 
handled from the perspective of habitat alteration/destruction. 
He expressed greater concern about the greaser sites, noting that 
although there was no evidence of impact at the time, the poten-
tial for future impact should be considered.
77 Review of the Effects of Slag Use on the Environment. Science 
Applications International Corporation (SAIC Canada) February 
2004:1-64 (SAIC project numbers: B187-509, B479-000; CM # 
001556). The report is not posted to the Internet, but is available 
from Environment Canada’s Emergencies Engineering Technolo-
gies Office in Ottawa at (613) 991-1118
78 Generally, contaminant limits for soil criteria are set according 
to the type of property use (e.g., residential/parkland use is more 
sensitive than industrial/commercial use, and acceptable contami-
nant levels for many chemicals are lower for the former). See, for 
example, the MOE’s Soil, Ground Water and Sediment Standards 
for Use Under

Part XV.1 of the Environmental Protection Act (March 9, 2004) at 
http://www.ene.gov.on.ca/envision/gp/4697e.pdf . Updating of 
these standards is long overdue. The SAIC report used the Cana-
dian Soil Quality Guidelines for the Protection of Environmental 
and Human Health (CCME, 2002) for parkland/residential and in-
dustrial land use (available at http://documents.ccme.ca/ ) It also 
used the MOE’s Leachate Quality Criteria (under Schedule 4 of 
Regulation 347 to the Environmental Protection Act)
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replicate the action of a bird’s crop in the digestive 
process.79 However, with all regulators apparently 
satisfied that the slag poses no harm to wildlife, 
nothing further was done on the issue.  

First Request for Investigation  
Under EBR

In 2001, Mike Wilton and Raymond Sawchuk, along 
with AEW, the Federation of Ontario Naturalists and 
the Wildlands League filed a provincial Request For 
Investigation under s. 74 of the EBR.80 They alleged 
contraventions of the Fisheries Act,81 the EPA82 and the 
OWRA83 by CN Real Estate Management and Cando 
Contracting Limited, relating to ongoing discharge of 
deleterious substances and/or contamination likely to 
cause discontinued use of a specific brook trout nurs-
ery creek and spawning bed. As well, they alleged 
effects on mammals, especially grit-consuming birds, 
from ingestion of small heavy-metal containing par-
ticles from the slag along the entire ROW. 

The province insisted that the federal government 
was responsible for enforcing the “harmful alteration 
or disruption of fish habitat” portion of the Fisher-
ies Act.84 The provincial MOE,85 while responsible for 
dealing with chemical pollution and often aggressive 
in its investigations, refused to investigate AEW’s al-

79 Mike Wilton wrote to the Environment Minister Anderson on 
June 22, 2004, to formally state the concerns of AEW regarding 
the methodology and conclusions of the study.
80 Application I2001001: Alleged Contravention of Fisheries 
Act, Section 36(3), Environmental Protection Act, Section 14(1), 
and Ontario Water Resources Act, Section 30(1) in Little Cauchon 
Lake, Algonquin Park, Supplement to the Annual Report of the 
Environmental Commissioner of Ontario 2001-02, Developing 
Sustainability:1-366 at 273-275. Available at http://www.eco.
on.ca/eng/uploads/eng_pdfs/ar2001su.pdf (Accessed June 8, 
2008)
81 When Cando Contracting removed tracks and ties from the 
rail line, they spilled the railbed ballast into a lake trout spawning 
bed and stream, i.e., deposited deleterious substances into water 
frequented by fish, contravening s. 36(3) of the Fisheries Act.
82 the applicants alleged that CN, by using the slag as railbed 
ballast, had discharged a contaminant that causes or is likely to 
cause an adverse effect, contravening s. 14(1) of the EPA.
83 Cando activities, supra, note 81. Section 30(1) of the OWRA 
prohibits discharge of any material that may impair water qual-
ity.
84 In accordance with under the 2000 Fish Habitat in Ontario: 
Compliance Protocol published by MNR, DFO, the MOEE and En-
vironment Canada. Before this Protocol was in place, the ECO 
forwarded such applications to the MNR, not MOE.
85 At that time, called the Ministry of Energy and the Environ-
ment (MOEE)

legations of pollution by CN. According to the MOE, 
AEW had failed to prove that CN was contaminating 
surface water in the Park. They insisted it was up to 
AEW to provide (expensive) water quality data or evi-
dence of impairment of water quality, and data that 
showed adverse effects or increased heavy metal con-
centrations in Algonquin Park birds! We don’t believe 
this is the way that the Environmental Bill of Rights, 
1993 is supposed to work. The MOE has substantial 
expertise and resources for investigating environmen-
tal problems, which citizens lack. In our view, it is the 
ministry’s duty to proactively investigate significant 
environmental problems that have been drawn to 
their attention. The MOE frequently investigates citi-
zen complaints of pollution, and rarely demands that 
citizens provide proof.

The Commissioner later agreed with us, comment-
ing that the MOE should have investigated our alle-
gations of chemical discharges to water, and that it 
should have considered the alleged violations of the 
Fisheries Act. He noted the confusion as to which 
Ministry was responsible for enforcing s. 36(3) of that 
Act. He stated that the DFO was responsible for s. 
35(1) of the Fisheries Act, but that the MNR is legally 
responsible for enforcing s. 36(3) of that Act.86  The 
MOE claimed that the 2000 compliance Protocol was 

86 The Ontario Government signed an agreement with the DFO 
in 1989, recognizing the MNR as the lead enforcement agen-
cy to investigate contraventions of the Fisheries Act.  The MNR 
transferred responsibility for s. 35(1) of that Act back to the DFO 
in 1997, but remained legally responsible for enforcement of 
s. 36(3), as the agreement remained in place.   See Application 
I2001001: Alleged Contravention of Fisheries Act, Section 36(3), 
Environmental Protection Act, Section 14(1), and Ontario Water 
Resources Act, Section 30(1) in Little Cauchon Lake, Algonquin 
Park, Supplement to the Annual Report of the Environmental 
Commissioner of Ontario 2001-02, Developing Sustainability:1-
366 at 275.   http://www.eco.on.ca/eng/uploads/eng_pdfs/
ar2001su.pdf  (Accessed March 27, 2009).  

A new Inter-jurisdictional Compliance Protocol  for fish habitat 
and associated water quality came into force in 2007, and as-
signs lead enforcement positions to the DFO and Environment 
Canada (no longer to the MNR).   Contraventions of the Fisheries 
Act are no longer subject to applications for investigation under 
the Environmental Bill of Rights. Available at http://www.web2.
mnr.gov.on.ca/mnr/ebr/compliance/protocol_en.pdf  In practice, 
the ECO had stopped forwarding such investigations to the MNR 
and MOE in 2004. 

For a good overview of implications of the new protocol, see the 
ECO’s Review of posted decision. An Inter-jurisdictional Compli-
ance Protocol For Fish Habitat and Associated Water Quality. Avail-
able at http://www.eco.on.ca/eng/uploads/Supplement/2007-08/
Decision%20Reviews/MNR-010-0437%20Compl%20Protocol.
pdf (Accessed March 27, 2009)
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incorrect, in that the MOE is not responsible for s. 
36(3) contraventions relating to alleged chemical pol-
lutants (this despite a letter the ECO received from the 
MNR to the contrary). As a result, the Commissioner 
recommended that, if the MOE is unwilling to con-
duct such investigations, it should amend the general 
regulation to the EBR, to reflect that Ontario residents 
may not submit applications relating to investigation 
of alleged s. 36(3) Fisheries Act offences. The MOE  
amended the regulation in June 2008.87 

Request for Order Under EPA

While we appreciated the Commissioner’s support, 
it changed little. Two years later, in November 2003, 
we again arranged to have slag samples from along 
the line analysed for metals.88 Concentrations of 
heavy metals exceeding Ministry criteria were noted 
in several samples, including arsenic, copper, nickel, 
selenium, and zinc.

On March 11, 2004, we wrote Ontario’s Minister of 
the Environment, Leona Dombrowsky, requesting 
that her ministry issue a Director’s Order under s. 
17 of the EPA, requiring CN to remediate the dam-
age it caused in the Park.89 This is an order that the 
Ministry has clear authority to issue. Our request 
was based on CN’s continuing threats to the envi-
ronmental status of the Park, specifically:

exceedences of MOE criteria for contaminated •	
sites, as documented in CN’s 1997 Phase II envi-
ronmental assessment by Conor Pacific (a draft 
of which AEW had been able to obtain);

blocked and perched culverts that interfere with •	

87  O.Reg. 215/(08)
88 Analysis was performed by Prof. Pat Hogan of Sir Sandford 
Fleming College, Lindsay Campus
89 Section 17 of the EPA provides as follows:

Where any person causes or permits the discharge of a contami-
nant into the natural environment, so that land, water, property, 
animal life, plant life, or human health or safety is injured, dam-
aged or endangered, or is likely to be injured, damaged or endan-
gered, the Director may order the person to,

(a) repair the injury or damage;

(b) prevent the injury or damage; or

(c) where the discharge has damaged or endangered or is likely to 
damage or endanger existing water supplies, provide temporary 
or permanent alternate water supplies.

movement of fish and streams;

deteriorating trestles that are likely impregnated •	
with pesticides; and

a layer of slag containing high concentrations of •	
heavy metals. 

We stressed that all other departments had refused 
to or failed to act. “Clearly, if the MOE believed that 
CN was (or had been) discharging any contaminant 
into the natural environment (e.g., hydrocarbons from 
greasers, heavy metals from slag) and that this were 
likely to do harm, it could order CN to remediate. It has 
not done so.” We provided a copy of the 1997 Conor 
Pacific report, and a letter from the federal Minister of 
Transport confirming that the federal government no 
longer had jurisdiction over the rail land.

The Minister responded on June 14, 2004, advising 
that the MOE “was not in a position to issue a section 
17 Order to CN at this time”, and claiming to lack suf-
ficient information. She requested documentation that 
the line was no longer under federal jurisdiction; we 
immediately provided this (again). She assured us that 
MOE staff were working closely with Ontario Parks, 
and would also be contacting federal agencies. She 
promised that the MOE would look into some of the 
issues that we raised, however, she referred us back to 
the federal government to deal with the culverts. 

While we followed up with the Minister again and 
again, no cleanup order was ever issued to CN. In-
stead, the MOE is apparently content to allow the 
heavy metals and any other environmental impacts 
to remain along the former railway line, as long as 
they do not migrate into the adjacent Park.

Trying To Get Regulators to Talk  
With Each Other

Because each department claimed to defer to 
another, we thought it was important to get all 
the various regulators together. After years of ef-
fort, we finally arranged a meeting of the MOE, 
MNR (Parks), DFO, Environment Canada and AEW 
in Parry Sound in December 2004. CN represen-
tatives declined to attend. The meeting seemed 
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useful in encouraging the regulators to exchange 
information; however, over four years later, not 
much progress has been made.90

According to each department, matters for which it 
was responsible were well in hand. According to the 
DFO, CN had voluntarily prepared and implemented 
a restoration plan for the Mink Lake washout. While 
further HADDs 91 or ongoing damage may occur 
when other culverts wash out, DFO will not invoke 
the Fisheries Act until after fish habitat has been 
harmed. We offered to provide a legal opinion that 
they do have power to take proactive action in the 
face of foreseeable damage; DFO declined our offer. 
In their view, their workload would be unmanage-
able if they had to respond to threatened harm as 
well as actual incidents. 

The MOE informed AEW that its legal services branch 
was looking into CN’s refusal (for reasons relating 
to litigation) to share the findings of the Golder re-
port.  The MOE also alleged that it was unclear who 
owned the CN line, but promised to look into the 
question. 

Four months later, we wrote Ontario’s Minister 
of the Environment to follow up on her minis-
try’s promises. We asked whether the MOE had 
received copies of CN’s environmental reports, 
and if the MOE was looking into CN’s refusal 
to provide the information requested by AEW. 
The Minister responded on May 12, 2005, con-
firming that the MOE had not received a copy 
of the Golder or any other report from CN. She 
informed us that her staff continued to pursue 
the documents, even though CN claimed the 
documentation was protected by solicitor-client 
privilege. She also advised that the Ontario Re-
alty Corporation92 assisted MNR in locating legal 
documents relating to ownership of the property, 

90 However, see below, where we discuss AEW’s November 
2008 meeting with CN and regulators (the MOE, MNR).  At that 
meeting, AEW and CN began a positive dialogue.
91 The Fisheries Act prohibits activities that result in harmful al-
teration, disruption or destruction (“HADD”) of fish habitat (e.g., 
see s. 35(1)).
92 The ORC, an agency of the Ministry of Public Infrastructure 
and Renewal, is the property management agency that adminis-
ters provincial facilities.

and that MNR lawyers were currently reviewing 
that documentation. 

We Keep Following Up

In May 2006, we again wrote the Minister of the En-
vironment to renew AEW’s request for action by her 
Ministry. We received no meaningful response.

Also in May 2006, we wrote the Environmental 
Commissioner of Ontario requesting an investiga-
tion of the MOE’s failure to issue an Order against 
CN under sections 17 and 18 of the Environmental 
Protection Act.93 We received no response. 

We also followed up with the federal DFO, asking 
them to use Section 37 of the Fisheries Act94 to com-
pel CN to supply the Minister with details of the de-
commissioning of the line and of plans to prevent 
future washouts and interference with brook trout 
migration. DFO said it was satisfied with the status 
quo. DFO enforcement staff had inspected the line 
in May 2005 and failed to find evidence that “a po-
tential HADD was likely to take place in the foresee-
able future”. DFO still refuses to take proactive ac-
tion to prevent future washouts; in their view, they 
are too busy to do more than respond to HADDs 
once they occur.

Second Request for Investigation  
Under EBR

93 Under s.17, the Director may issue a remedial order to repair 
or prevent injury or damage to any person who causes or permits 
discharge of a contaminant into the natural environment such 
that land, water, animal or plant life, or human health or safety is 
(or is likely to be) damaged or endangered. Section 18 provides 
for the Director to order a person who owns (or owned) or who 
has had management or control of an undertaking or property 
to monitor and record the presence or discharge of a contami-
nant, to study and report to the Director on this as well as the 
effects and measures to control the presence or discharge; and 
to implement measures to control the presence or discharge of 
contaminant.
94 This provision specifies that, where a person proposes to carry 
on any work or undertaking that results/is likely to result in altera-
tion, disruption or destruction of fish habitat, or in the deposit of 
a deleterious substance in water frequented by fish, the Minister 
may request that person to provide plans, specifications, studies, 
procedures, schedules, analyses, samples or other information re-
lating to the work to enable the Minister to determine whether 
an offence under the Act might occur, and what mitigative mea-
sures should be put in place.
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In March 2006, AEW had yet more samples of slag95 
analysed for heavy metals by the Elliott Lake Re-
search Field Station of Laurentian University. Many 
samples contained heavy metals, including nickel, 
lead, cobalt, arsenic and copper, in concentrations 
that exceed MOE criteria.

In January 2007, Mike Wilton and Ray Sawchuk, 
along with AEW, therefore submitted a new Appli-
cation for Investigation under s. 74 of the EBR. They 
included voluminous correspondence with various 
provincial and federal government ministries over 
the past several years concerning suspected viola-
tions of the Fisheries Act, the Environmental Protec-
tion Act, and the Ontario Water Resources Act.96 

They noted that, despite our numerous discussions 
with both levels of government for a decade, nei-
ther had taken effective action. They requested that 
the ministries investigate CN’s contamination and 
require the polluter to remediate it. 

The Minister of the Environment responded in April 
2007, advising that an investigation under the EBR 
would duplicate the MOE’s ongoing “investigation”. 
The Minister said that the MOE had been seeking 
“voluntary” information from CN since 2004, and 
had recently been promised a “cooperative process” 
to determine whether the CN line had “the poten-
tial to cause off-site impacts in Algonquin Park”. The 
MOE promised to advise us when they completed 
their investigation, which is ongoing. Algonquin Eco 
Watch has not received details of the investigation, 
if any, that they have performed. However, as con-
firmed at  the November 2008 meeting in Bracebri-
dge (which included attendees from the MOE, MNR, 
CN and AEW)97 the MOE appears to be satisfied that 
CN is not presently causing any pollution of the Park 
outside CN lands. As to the line itself, the MOE con-
siders it to be private land and does not require that 
it be remediated.98 Although Park staff have indi-
cated they want the line cleaned so that it can be 

95 Taken from along the line 2000-2002
96 Specifically, Fisheries Act - sections 35(1), 36(3), 40(1), 40(3)

Environmental Protection Act – sections 14(1), 15(1), 186

Ontario Water Resources Act – sections 30(1), 30(2), 107
97 For details of this meeting, see below, at footnote page 352
98 Nothing in the governing statute prevents the ministry from 
requiring cleanup of private land. Indeed, the ministry frequently 
does require cleanups on private land.

transferred to the Park and closed, neither the Park 
nor the Minister of Natural Resources99 have ever 
written to the Minister of the Environment, joining 
in our request for a cleanup order for the line. And 
so the matter rests, year after year.100 MOE has the 
power to require CN to clean up, but won’t take 
action of its own accord; MNR says it wants the line 
cleaned up, but won’t formally ask CN to do so, or 
ask MOE to require them to do so.

The Media

We also went to the press. In July 2006, Mike Wilton 
and John Winters, Park Superintendent were inter-
viewed by CBC TV news. Each expressed concern 
about ongoing contamination and potential habitat 
concerns – e.g., through contamination of pristine 
waters from petroleum-contaminated soils along 
the line, as well as culvert failures.101 While the inter-
views ran on the National, no action resulted by any 
government ministry or by CN.

Why Won’t MNR Demand Action?

The Ministry of Natural Resources (MNR), as the par-
ent ministry for all Ontario parks, should be the of-
ficial government voice of Algonquin Park, and take 
a lead role in addressing this matter.  Why, then, has 
it never clearly demanded specific action from CN, 
and from its sister ministries?

On June 23, 2006, we wrote to MNR, specifically 
asking that they insist CN clean up the abandoned 
line. We asked that Park Superintendent John Win-
ters be authorized to meet with CN representatives 
to discuss what CN must do in order for Parks to 
take over ownership of (and liability for) the aban-
doned railbed; to demand that CN implement an ef-
fective and transparent maintenance/rehabilitation 
program for culverts and trestles and clean up its 
contaminated sites; and to write a letter to the MOE 
asking them to issue an Order against CN under sec-
tions 17 and 18 of the EPA, thus clarifying CN’s legal 

99 Which has responsibility for the Park
100 In December 2006, we wrote to the Minister of the Environ-
ment, asking to meet to discuss the line. In her March 2007 re-
sponse, the Minister again refused to meet, indicating that MOE 
staff was reviewing a report from CN.
101 See Appendix A for a transcript of the interview
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obligations toward a clean-up. 

MNR has never done any of these things. Instead, 
the Deputy Minister wrote us back on August 28, 
2006, giving no direct response to any of our re-
quests. Instead, she said that Parks and MOE repre-
sentatives have “discussed the issues”, “clarified” 
respective responsibilities and will continue to work 
cooperatively to address areas of concern. MNR 
“understands” that the MOE has the authority to 
address potential off-site adverse impacts, but that 
“there was not sufficient information” to require CN 
to take remedial action at the time. She also indicat-
ed that Parks and DFO would work together relating 
to protection of fish habitat. MNR is “interested” in 
having the abandoned line regulated as part of the 
Park, but environmental and safety issues have to be 
addressed first. That, of course, was the very point 
of our letter. 

Communications With CN  
– Moving Forward!

Before 2008, CN generally refused to communicate 
directly with AEW, insisting that the public has no 
right to know what is happening on the line. 

We therefore tried another approach. AEW Board 
Members Mike Wilton and David Euler attended 
the 2006 and 2007 CN Annual General Meetings 
as shareholders. At each meeting, they made public 
statements about CN’s lack of stewardship of the 
abandoned line. For the 2008 Annual Meeting, Mike 
and Marj Wilton submitted a shareholders’ proposal 
requesting that CN share all data collected by con-
sultants regarding environmental testing along the 
line. This proposal received an impressive level of 
support -- over 10% of shareholder votes, but no 
appreciable progress followed. 

Mike and Marj Wilton submitted a further proposal 
for the 2009 Annual Meeting, but withdrew this 
following productive conversations with CN senior 
management. As a result of those conversations, 
Mike Wilton and AEW Board members Marj Wilton 
and Erin Hogg met with CN management at CN’s 
Montreal offices on February 20th, 2009.    

AEW has also spoken with ethical investors about 
the possible contradiction between CN’s environ-
mental claims and its actual conduct. CN’s Environ-
mental Policy proclaims the company’s commitment 
to protecting the environment and improving envi-
ronmental performance. In particular, the policy in-
cludes the following statements: 

“To meet or exceed applicable environmental •	
requirements....”;

“To assess environmental impacts before start-•	
ing a new activity or project and before decom-
missioning a facility”; 

“To foster openness and dialogue with … stake-•	
holders with respect to their concerns about 
potential hazards and impacts of the company’s 
operations”; and

“To contribute... to the development of policies •	
and programs that will enhance environmental 
awareness and protection based on sound sci-
entific principles and procedures.”102

These claims may be inconsistent with CN’s treat-
ment of its line through Algonquin Park. How-
ever, we welcome CN’s willingness to be more 
open with stakeholders such as AEW. As a result 
of AEW’s efforts, CN posted some information 
about the abandoned line on its website103 and 
has participated in teleconferences and meetings 
with the shareholders. 

In November 2008, AEW met with representatives 
from the MOE, MNR and CN to discuss several is-
sues, including the progress of environmental test-
ing along the line through the Park104.  CN’s envi-
ronmental consultant, Golder Associates, provided 
an overview of the testing that has been done, as 

102 December 2002:1-2 at points 1, 3, 8 and 9, respectively. 
Available at http://www.cn.ca/documents/About-Environment/
EnvironmentPolicy_en.pdf (Accessed April 26, 2009).
103 CN has posted information about the discontinuance of its 
line in Algonquin Park at http://www.cn.ca/en/responsibility-en-
vironment-programs-site-assessment-remediation.htm (Accessed 
March 27, 2009) 
104 AEW wishes to express its gratitude to Mr. Doug Walsh of 
the MOE for organizing this meeting.
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well as mitigation activities undertaken by CN.  AEW 
regards this meeting as a very positive first step in 
developing a working relationship with CN to ad-
dress issues in the Park. 

Conclusion

Despite prolonged efforts by AEW, more than a de-
cade after CN abandoned the rail line through Al-
gonquin Park, none of the environmental issues that 
it left behind has been resolved. These include: 

There is almost no vegetation along the right-•	
of-way. It is still covered with a thick layer of 
heavy-metal-contaminated slag, on which noth-
ing grows, and whose safety for children has 
not been established. It may also pose risks for 
birds, turtles, and other wildlife.

The line contains greaser sites contaminated •	
with petroleum and deteriorating trestles, im-
pregnated with pesticides.

More than 100 culverts pose actual or potential •	
threats to fish movements, and will eventually 
wash out unless maintained.

The line permits illegal motorized and wheeled •	
access into areas that are intended to be acces-
sible by foot or canoe only.

Sadly, this lack of progress is a common consequence 
of our federal system, which allows each level of 
government to blame the other for inaction.105 The 
decommissioning of former railways has proved 
particularly challenging right across the country. For 
example, the Saskatchewan Highways and Trans-
portation complained about the lack of clarity and 
accountability in its 2001 Submission to the Canada 
Transportation Act Review Panel:

Saskatchewan is also concerned about a num-
ber of decommissioning and liability issues sur-
rounding the environmental process for railway 
decommissioning and/or abandonment due to 

105 Even within a single level of government, problems that are 
divided among multiple ministries often “fall between stools”.

lack of clarity between federal and provincial 
roles and responsibilities. A major concern in 
the abandonment process is crystallizing when 
provincial law applies…

Another concern is the extent to which railways 
should be required to decommission right-of-
ways. Culverts, trestles, rail crossings and rail 
beds all present long-term liability concerns and 
responsibility should be clarified legislatively.106

AEW cannot solve these countrywide problems. Nor 
can a volunteer group with severely limited resourc-
es make up for government inaction and confusion. 
Ultimately, it is the responsibility of the Ministry of 
Natural Resources to protect its crown jewel, Algon-
quin Park. All we can do is to keep the issue a burr 
under their saddle until they finally decide to act.
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Appendix A –  
Some Environmental Laws That Should 
Protect Algonquin Park

The regulatory powers of the federal and provincial 
governments are set out – in very broad terms - un-
der Canada’s Constitution Act, 1867.1 While issues 
relating to the environment were not specifically 
contemplated by the Constitution, jurisdiction over 
environmental issues is shared between the federal 
and provincial levels of government,2 although with 
considerable overlap and uncertainty. The courts 
have recognized that the powers set out under the 
Constitution Act, 1867 may be used to meet or 
avoid environmental concerns, and that both levels 
of government may affect the environment, either 
by their action or inaction.3 

Federal Laws 

The Canadian Environmental Protection Act, 1999 
(CEPA), which is administered by Environment Can-
ada, is the main federal statute that governs envi-
ronmental activities that are within federal jurisdic-
tion. Of particular relevance to the Park is the CEPA 
requirement that Environment Canada maintain and 
publish a “National Pollutant Release Inventory” 

1 The regulatory powers of the federal and provincial govern-
ments are set out – in very broad terms - under Canada’s Consti-
tution Act, 1867. 
2 For example, under Canada’s Constitution Act, 1867 (s. 91) 
the federal parliament has the power to make laws to regulate 
certain waterways (e.g., inland fisheries), interprovincial railways, 
to make criminal laws (e.g., this includes the power to protect 
public health), as well as the general power to make laws for the 
“peace, order and good government of Canada” (e.g., relating 
to issues that have a national dimension, such as some environ-
mental issues). Section 92 provides that provinces may make laws 
to regulate, among other things, management and sale of public 
lands that belong to the province, local works and undertakings 
(but not railways), and “generally all matters of a merely local 
or private nature” in the province. See also Estrin D, Swaigen J. 
Environment on trial: a guide to Ontario environmental law and 
policy, 3d Ed: Emond Montgomery, Toronto, 1993 at 20.
3 See Friends of the Oldman River Society v. Canada (Minister of 
Transport), [1992] 1 S.C.R. 3, at paras 94-95. At para 98, the Su-
preme Court notes that “…(T)he exercise of legislative power, as 
it affects concerns relating to the environment, must… be linked 
to the appropriate head of power, and since the nature of the 
various heads of power under the Constitution Act, 1867 differ, 
the extent to which environmental concerns may be taken into 
account in the exercise of a power may vary from one power to 
another.” For example, the federal government plays a different 
environmental role when it exercises its jurisdiction over manage-
ment of a natural resource (e.g., fisheries) than it does with re-
spect to management of activities (e.g., railways).

(NPRI). Emissions or off-site transfers of listed NPRI 
substances must be reported by facility owners and 
operators. This information is publicly available. 

The Fisheries Act, which regulates Canada’s fisher-
ies in both coastal and inland waters, prohibits pol-
lution by “deleterious substances”, and protects 
“fish habitat” and “water frequented by fish”.4 It 
is administered by the Department of Fisheries and 
Oceans (DFO). Of note, it is an offence for any per-
son to carry on any work or undertaking that results 
in the “harmful alteration, disruption or destruction 
of fish habitat” (HADD).5 

The federal Environment Minister regulates the 
Migratory Birds Convention Act, 1994 (“MBCA”), 
which protects migratory birds, for example, by 
regulating potentially harmful human activities. The 
MBCA prohibits the deposit of any substances that 
are harmful to migratory birds in waters or areas 
they frequent.6 It is the mandate of Environment 
Canada’s Canadian Wildlife Service (“CWS”) to con-
duct research on migratory birds and to implement 
conservation measures to protect them. 

Provincial Laws 

Ontario’s Environmental Protection Act (EPA) controls 
air, water and land pollution and prohibits emission 
or discharge of contaminants that cause or are likely 
to cause an adverse effect (e.g., injury or damage to 
property or plant or animal life).7 The EPA is adminis-
tered by the Ministry of the Environment (MOE). 

The Environmental Bill of Rights, 1993 (EBR) pro-
vides citizens with rights and formal procedures for 
participating in Ontario government decisions re-

4 These terms are defined in s. 34(1) of the Fisheries Act.
5 Fisheries Act, s. 35(1).
6 MBCA s. 5.1(1)
7 For example, s. 6(1) of the EPA prohibits discharge of any con-
taminant into the natural environment (in excess of the level or 
concentration prescribed in the regulations). Section 1(1) defines 
“contaminant” as “any solid, liquid, gas, odour, heat, sound, vi-
bration, radiation or combination…resulting directly or indirectly 
from human activities that causes or may cause an adverse ef-
fect”. Section 1(1) defines “adverse effect” to include one or 
more of: impairment of the quality of the natural environment 
for any use; injury or damage to property or to plant or animal 
life; harm or material discomfort to any person; and an adverse 
effect on a person’s health.
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lating to environmental issues. The EBR mandates 
that government ministries develop Statements of 
Environmental Values (SEVs), which are intended 
to guide ministries when they make decisions that 
are environmentally significant.8 Under the EBR, 
citizens can appeal certain decisions made by a 
ministry, and may formally propose that existing 
environmental laws, regulations, instruments or 
policies be reviewed, amended or improved, or 
new ones established. Citizens may also apply for 
an investigation if they believe that environmental 
laws or regulations are being violated. The EBR 
also gives citizens the right to sue a party (e.g., 
a polluter) for causing environmental harm to a 
public resource. 

Before a mine can be opened, the Mining Act re-
quires that the Ministry of Northern Development 
and Mines (MNDM) approve or accept a closure 
plan for the mine.9 A closure plan is a plan to reha-
bilitate a site or mine hazard, and includes provision 
of financial assurance for performance of plan re-
quirements.10 The closure plan must include realistic 
cost estimates for rehabilitation work that will be 
required, and the proponent must certify that it has 
consulted with representatives of aboriginal peoples 
affected by the project.11 

Focus on the Provincial Parks and  
Conservation Reserves Act, 2006

Finally, brief consideration of the Provincial Parks 
and Conservation Reserves Act, 200612 (PPCRA) is 
warranted.  The PPCRA replaced the outmoded Pro-
vincial Parks Act (that had been enacted in 1954) 
and its purpose is

8 SEVs describe, for example, how each ministry integrates en-
vironmental values with social, economic and scientific consider-
ations when it makes environmentally significant decisions.
9 Mining Act, s. 140(1) and Ontario Regulation 240/00 Mine De-
velopment and Closure under Part VII of the Act
10 Mining Act, s. 139(1) defines “closure plan” and s. 145 pro-
vides for the form and amount of financial assurance
11 O.Reg.240/00 s. 12(2)
12 S.O. 2006, c. 12. This Act came into force on September 4, 
2007, when the Provincial Parks Act was repealed. For a help-
ful overview of the PPCRA, see the Environmental Commissioner 
of Ontario’s Reconciling our priorities. Annual Report 2007/07 at 
99-106.  At http://www.eco.on.ca/eng/uploads/eng_pdfs/2007/
Annual_report-0607-FINAL-EN.pdf (Accessed April 26, 2009)

to permanently protect a system of provincial 
parks...that includes ecosystems that are rep-
resentative of all of Ontario’s natural regions, 
protects provincially significant elements of On-
tario’s natural and cultural heritage, maintains 
biodiversity and provides opportunities for com-
patible, ecologically sustainable recreation.13

The Act’s stated objectives in establishing and man-
aging provincial parks include:14

To permanently protect representative ecosys-
tems, biodiversity and provincially significant 
elements of Ontario’s natural and cultural heri-
tage and to manage these areas to ensure that 
ecological integrity is maintained….

This statute unites all of the protected areas in On-
tario that are administered by the MNR under a 
single statute.15 As well, it is the first piece of leg-
islation that has as an express mandate to maintain 
biodiversity, and also defines “ecological integrity,”16 
which assists citizens in understanding the purpose 
of the new Act. It also requires that opportunities for 
public consultation in planning and management of 
protected areas be provided.

Penalties for conviction of an offence under the 
PPCRA or its regulations can be significant.17 How-

13 PPCRA, s. 1
14 PPCRA, s. 2 (1)
15 Environmental Commissioner. Reconciling our Priorities: Sup-
plement to 2006-07 Annual report:1-319 at 60. This supplement 
provides an excellent overview of the enhancements made over 
earlier legislation by this new Act (at pp 60-67) At http://www.
eco.on.ca/eng/uploads/eng_pdfs/2007/Final_supplement0607.
pdf (Accessed April 29, 2008)
16 The PPCRA provides:

5.(2) Ecological integrity refers to a condition in which biotic 
and abiotic components of ecosystems and the composition and 
abundance of native species and biological communities are char-
acteristic of their natural regions and rates of change and ecosys-
tem processes are unimpeded. 

(3) For the purpose of subsection (2), ecological integrity includes, 
but is not limited to,

(a) healthy and viable populations of native species, including 
species at risk, and maintenance of the habitat on which the spe-
cies depend; and

(b) levels of air and water quality consistent with protection of 
biodiversity and recreational enjoyment. 
17 PPCRA s. 52. For example, fines of up to $50,000 (for a first 
offence; $100,000 for second and subsequent offences) and/or 
one year in jail may be imposed. Commercial offences are subject 
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ever, the offences enumerated in the PPCRA do not 
include activities that may result in contamination. 
Rather, offences are for improper use/occupation of 
land, activities on lands (e.g., construction, clearing) 
without permits, disobeying a provincial officer or 
refusing to provide information during an inspec-
tion, or obstructing an officer.

As well, the provincial parks are dedicated to On-
tarians and visitors “for their inspiration, education, 
health, recreational enjoyment and other benefits 
with the intention that these areas shall be man-
aged to maintain their ecological integrity and to 
leave them unimpaired for future generations”18 
(emphasis ours).

The PPCRA represents a positive first step towards over-
hauling the management of our our precious parks.19

A Final Note

The Parks Board of Ontario20 recommended that 
maintaining ecological integrity should be the main 
purpose in management of protected areas.  The 
PPCRA did not implement the Board’s recommen-
dations, but these remain of interest, as they could 
have been used to deal with Algonquin Park con-
cerns. 

The Board recommendations were as follows:21

The Act should require that provincial authori-1. 
ties, in approving or carrying out undertakings 
or land use changes or planning on lands in the 
vicinity of provincial parks or conservation re-
serves, shall ensure that the ecological integrity 

to higher penalties: fines of up to $100,000 (for a first offence; 
up to $200,000 for second and subsequent offences) and/or up 
to 2 years in prison. Any fine may be increased by an amount that 
equals the monetary benefit gained by the person as a result of 
having committed the offence.
18 See section 6 of the PPCRA
19 See also Jerry DeMarco. Building a Strong Foundation for Ac-
tion: A Review of Twelve Fundamental Principles of Environmen-
tal and Resource Management Legislation. 19 J. Env. L. & Prac. 
59 (October 2008)
20 in its report Fulfilling the promise - Recommendations of the 
Ontario Parks Board of Directors: Regarding it’s in our nature. 2005.  
at http://www.ontla.on.ca/library/repository/mon/10000/253343.
pdf  (Accessed March 27, 2009).  See Appendix B for further 
information on the Board’s recommendations.
21 Ibid., at p. 8

of provincial parks or conservation reserves is 
not impaired;

Provincial authorities (those with authority to 2. 
approve undertakings under other legislation) 
should be required to consult with the Minister 
before undertaking initiatives or approving proj-
ects that have the potential to affect ecologi-
cal integrity of a provincial park or conservation 
reserve, or the Minister may identify projects 
which should be subject to consultation;

The Act should authorize and encourage provin-3. 
cial park and conservation reserve managers to 
engage actively in land use issues on surround-
ing lands to sustain the ecological integrity of 
the protected areas they manage;

Authority should be provided for the Minister to 4. 
enter into agreements or purchase easements 
with adjacent landowners and municipalities to 
promote stewardship and land management 
practices that support the ecological integrity of 
protected areas, and those who enter into such 
agreements should receive property tax relief;

The Provincial Policy Statement under the 5. Plan-
ning Act should be amended to include pro-
vincial parks, conservation reserves and other 
protected areas on the list of provincially signifi-
cant lands (which currently includes significant 
woodlots, wetlands, etc.) in order to avoid in-
compatible development on adjacent lands and 
to protect the ecological integrity of the protect-
ed areas (per Board letter to Minister of Natural 
Resources dated 2004.12.21);

A concurrent amendment to the 6. Planning Act 
should be made at the time of passage of this 
Act to provide upper tier and single tier munici-
palities with discretionary powers to establish 
policies in their Official Plans that would serve to 
protect representative ecosystems, and natural 
features of provincial and regional significance.
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“Can natural environments co-exist with human activities?”
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Chapter 12. 

Reducing the Human Footprint  
in Algonquin Park

Mike Wilton, David Euler, Marj Wilton, Hugh Banks, 
Heather Campbell, Lela Gamble, Erin Hogg,  

Linda Leckie, Terry Spratt*

Introduction

In this chapter the Algonquin Eco Watch (AEW) 
Board of Directors recounts some of the issues that 
it has been concerned with in Algonquin Park. In 
all of the issues and concerns discussed here, the 
aim of AEW is to reduce the ecological load that 
human beings put on the Park.  We are not op-
posed to human development in Algonquin Park 
but we feel that it should be controlled and should 
not reduce the ecological integrity of the Park’s 
ecosystems.   This chapter is devoted to explaining 
the issues that Algonquin Eco Watch has identi-
fied within the Algonquin Ecosystem and how we 
have dealt with them to date.  Readers are invited 
to visit our website, www.algonquin-eco-watch.
com, where more detailed and frequent updates 
concerning our activities may be accessed.  Where 
practical, the location(s) of all issues are marked 
on the Algonquin Ecosystem map on the inside 
front cover of this book.

Forest Management:  
An Important Factor Affecting the  
Algonquin Park Ecosystem.

Algonquin Eco Watch (AEW) is not opposed to 
logging in the Park.  We respect its long tradi-
tion and the community support logging provides. 
Furthermore, if logging is conducted with respect 

for the ecosystems and the fish and wildlife these 
ecosystems support, it can be a positive activity.  
The presence of a full range of broadly distributed 
pine, hardwood and mixed-wood stands, from 
young vigorous growing stands to old-growth, are 
needed to support the variety of living plant and 
animal species that exist in the Park. We believe 
that logging can be carried out and still meet the 
needs of all living organisms within the ecosystem, 
if it is carefully planned and conducted.  AEW is 
concerned, however, about the intensity of  tim-
ber harvest and what seems to us a loss of wildlife 
habitat diversity during the course of logging in 
that part of the Park where forest management is 
occurring (Figure 12 - 1). 

* This chapter was prepared by the Algonquin Eco Watch Board of Directors

Figure 12 - 1. This “Feller-Buncher” is capable of cutting, lifting 
and placing a mature white pine in a single operation.

Mike Wilton
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Forest management occurs in the “Recreation Uti-
lization (R/U) Zone”, which covers about 78% of 
the over 760,000 hectares comprising Algonquin 
Park. Although the actual timber harvest occurs 
only within the R/U zone on more than 420,000 ha, 
associated logging activity such as hauling, aggre-
gate extraction for road construction and mainte-
nance can occur over the entire R/U Zone.  An area 
totaling168,000 ha (22%) within the Park is zoned 
for wilderness, recreation, research and historical 
purposes where timber harvesting is not allowed. 

Algonquin Eco Watch has taken field trips to log-
ging operations every year since our beginning in 
1996.  These trips have involved inspecting har-
vesting operations, reviewing the plans for future 
logging, and discussing the impact of logging on 
surface waters, ground water, fisheries and wildlife 
in the Park.  Technicians, foresters and biologists 
from the Algonquin Forestry Authority (AFA), Min-
istry of Natural Resources/Ontario Parks (MNR/Ont. 
Pks.) and the Forest Industry have joined AEW on 
these excursions.  Over the years, these visits have 
allowed us to establish a strong working relation-
ship with managers and technicians at the field 
level. In addition, we have reviewed the scientific 
literature on the impact of logging on fisheries and 
wildlife habitat and have consulted with experts in 
wildlife habitat.

We are concerned about the intensity of the ongo-
ing timber harvest, particularly in the eastern part 

of the Recreation/Utilization Zone, where white 
pine (Pinus strobus) and red pine (P. resinosa) are 
the major species of interest to loggers (Figure 12 
- 2).  The uniform shelterwood system of logging 
employed by the Algonquin Forestry Authority and 
mandated by the Province allows for harvesting of 
pine trees as soon as they reach about 120 years 
of age, when they are just entering the old growth 
stage of their life cycle. The old growth stage is 
considered to last from about 150 to about 400 
years of age (Figure 12 - 3). In a recent study (Ar-
borvitae Environmental Services Limited, 2007)1 
funded by Algonquin Eco Watch, it was found 
that “… the 2005 FMP (Forest Management Plan) 
classifies stands as old growth strictly on the ba-
sis of age, although older stands which are being 
managed under the (uniform) shelterwood system 
have few of the qualitative or quantitative charac-
teristics associated with old growth. As well, they 
continued ”... the projections show that within 

1 Available on the Algonquin Eco Watch website <www.algon-
quin-eco-watch.com>

Figure 12 - 3. Old growth white pine on an island in Lake Lavieille, 
Algonquin Park.

Figure 12 - 2. Red pine seed tree cut, Radiant Lake.

Mike Wilton

Mike Wilton
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100 years, there will be little pine in the recreation/
utilization zone older than 150 years of age”. In 
addition, much of the remaining pine will occur as 
individual trees, rather than stands of trees as in-
tended (Figure 12 - 4).

As the old growth age class of trees is removed from 
the areas of operations, those wildlife species that 
use old-growth may not have the habitat they need 
in the logged areas of the Park. Although there will 
be some old-growth in the wilderness zones and “Ar-
eas of Concern” (AOC’s) such as riparian and aquat-
ic habitats, this will not provide old growth stands in 
upland areas. Only about 5% of the managed area 
is in old-growth at this time.  It is important to note 

that wildlife species e.g. American marten (Martes 
americana) that utilize old growth require home-
range sized stands, not simply individual trees, such 
as those remaining during the uniform shelterwood 
cycle. Algonquin Eco Watch feels that it is necessary 
to allow for a greater component of dispersed old-
growth stands in the managed forest. This will allow 
the Algonquin Ecosystem to achieve and maintain 
the desired level of plant and animal species diversity 
and abundance.

We are also concerned about the lack of hemlock 
(Tsuga canadensis) recruitment into the forest over-
story (canopy) (Figure 12 - 5). The problem stems, at 
least in part, from over-cutting of this valuable wild-
life-associated species in the 1950’s and 60’s for use 
as shoring timbers during the construction of the To-
ronto Subway System (Wilton, 1987). While hemlock 
regeneration can be accomplished relatively easily, it 
is a favourite winter food species of ungulates such as 
moose (Alces alces ) and deer (Odocoilius virginianus) 
and is consequently browsed before it can escape to 
the overstory (Vasiliauskus, 1995). Heavy browsing by 
these animals is predicted to lead toward an even-
tual decline of this important tree species. It is difficult 
to stimulate interest in this issue owing to hemlock’s 
relatively low value to the industry. 

Another important tree species, red spruce, (Picea 

Figure 12 - 4. At the completion of the Uniform Shelterwood 
cycle, much of the remaining pine will occur as isolated individual 
trees, rather than stands of trees.

Figure 12 - 6. White spruce is on the left, red spruce is on the 
right. These are very old (overmature) trees.                                 

Figure 12 - 5. Of all the coniferous species, hemlock has the best 
snow retention capacity, making it ideal as a winter wildlife shel-
ter species.                                            

Mike Wilton

Alan Gordon 
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rubens) (Figure 12 - 6) has suffered past over-cutting, 
often because it was confused with white spruce 
(P. glauca).  In addition, red spruce often produced 
better quality logs than white spruce and was more 
marketable. Dr. Alan Gordon, the acknowledged red 
spruce expert, has provided Algonquin Eco Watch 
with a map of red spruce previous occurrence in Al-
gonquin Park, which will be helpful in re-establish-
ing that important species toward its former abun-
dance. We will continue consulting with Dr. Gordon 
regarding the best ways to achieve this.  

Forestry, Water Management and 
Brook Trout 

The Algonquin Ecosystem contains one of the high-
est concentrations of self-sustaining brook trout 
(Salvelinus fontinalis) waters in the world. Perpetua-
tion of that resource is truly a challenging responsi-
bility for Park Managers, particularly to ensure that 
no human-induced change in ground or surface 
flow to these waters threatens this species.

Curry et al. (1997) have shown that young brook 
trout that are spawned in a lake require “inflow-
ing nursery creeks” to survive (Figure 12 - 7). Af-
ter hatching, the young trout (fingerlings) swim 
up these creeks where they find food and avoid 

Figure 12 - 8. The extreme removal of vegetative cover in this red 
pine seed tree operation, plus the extraction of large amounts of 
aggregate from this location near Ignace Lake, could negatively 
affect the local water table, as well as the groundwater feeding 
this headwater lake.

Mike Wilton

predators (Figure 12 - 8).  To successfully feed and 
protect the young fish, these creeks must be cold 
and stable aquatic habitats. These creeks occur in 
forested areas where groundwater is the source 
of the creek. Groundwater usually originates from 
higher-ground recharge storage deposits (such as 
eskers) and flows to lower adjacent areas (such 
as headwater lakes and streams) through below-
ground channels known as “lenses” (Figure 12 
- 9), or cool surface water.  Because groundwa-
ter follows the contour of the land, aggregate 
removal from these higher-ground deposits low-
ers groundwater tables, thus negatively impacting 
flow patterns and volumes (Figure 12 - 10).

In addition, excessive loss of overstory (canopy) from 
harvesting in black spruce, (Picea mariana) cedar 
(Thuja occidentalis) and black ash (Fraxinus nigra) 
swamps, which are often surface headwater areas, 
can lead to increased water temperatures and evapo-
ration, resulting in diminished surface water flows.  
While pre-set guidelines involving timber cutting and 
road building setbacks away from such waters have 
been introduced, these are standard and fail to rec-
ognize that each area is unique and should be treated 
as such. Algonquin Eco Watch feels that disturbance 
of any kind within the areas feeding headwater lakes 
and streams could have serious negative effects on 
ground and surface water temperature and flow pat-
terns and volumes. Too little is known regarding these 
waters. We recommend that no road building or ag-Figure 12 - 7. A tiny brook trout nursery creek.

Jeremy Inglis
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gregate removal occur within identified coldwater 
and headwater areas until more research is done.  Al-
gonquin Eco Watch has received significant commit-
ment from the AFA and Ontario Parks in this regard 
during the development of the 2010 - 2020 Forest 
Management Plan. 

The Future of Logging and Forestry  
in Algonquin Park

The next Forest Management Plan for Algonquin Park 
is being prepared for implementation beginning in 
2010.  Goals and objectives are developed first, and 
then more specific plans are made, and finally a com-
plicated approval process must be completed before 
the plan can be accepted and approved.  Algonquin 
Eco Watch sits on the Local Citizens Committee (LCC) 
and has been participating since the beginning of the 
planning process in order to express our concerns and 
advance our goals and objectives.

The “Mission Statement” of the Algonquin Forestry 
Authority is “To ensure the long-term health of Al-
gonquin’s forests, while producing a sustainable sup-

ply of marketable products for the forest industry of 
the region”2. The Goal of Algonquin Park managers is 
“To provide protection of natural and cultural heritage 
features, continuing opportunities for a diversity of low 
intensity recreational, wilderness, and natural environ-
ment experiences: and within the provision continue 
and enhance the Park’s contribution to the economic, 
social, and cultural life of the region.”3 These two com-
mitments must be blended in theory and practice to 
prove that forest management and ecosystem man-
agement can co-exist successfully and sustainably into 
the future. Otherwise public pressure could force a 
choice between the two disciplines, resulting in either 
economic hardship or environmental degradation.

A review of the original objectives for the Park (see 
chapter 3) reveals the idea that the prime purpose 
of the Park was to provide protection for the head-
waters of the major river systems and the fish, plants 
and animals that live there, as well as to maintain 
forestry research and to allow people to enjoy the 

2 Personal Communication, Carl Corbett, AFA, General Manager 
2006.
3 Personal Communication, John Winters, Superintendent, Al-
gonquin Park.

Figure 12 - 9. Nursery creeks and upwellings supply cold  water that is essential to keeping the self-sustaining brook trout lake healthy.
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beauty and climate of the area.

Over the last decades, the prime purpose of the Park 
has evolved into providing a place where people can 
experience nature, while also allowing logging to 
occur.  However, the protection of wildlife and the 
preservation of the health of headwaters of the ma-
jor river systems seem to have received less empha-
sis. Algonquin Eco Watch seeks to reverse this trend 
to a more balanced emphasis on all of the original 
objectives of the Royal Commission that established 
the Park in 1893.

Algonquin Eco Watch agrees that logging in the 
Park is acceptable. Because fires are not allowed to 
burn in the Park, and insect mortality is reduced, 
logging is a reasonable method to maintain the full 
range of biodiversity that would occur in the ab-
sence of human management. However, because 
Algonquin Park is the only provincial park in On-

tario where logging occurs, the primary emphasis 
should be placed on protecting and sustaining the 
ecosystem, with secondary emphasis being placed 
on wood production.  This should entail the inclu-
sion of separate “Algonquin Park” considerations 
in the “Forest Planning Manual for Ontario’s Crown 
Forests” (Ontario 2004). 

In summary, Algonquin Eco Watch is an active par-
ticipant in forest management in Algonquin Park 
and will continue to be involved in planning and 
monitoring logging and the protection of water-
sheds in the Park.  We will institute and participate 
in research to support the best logging practices 
possible in the Park and will continue to participate 
in the forest management planning process.  Our 
efforts are intended to help fulfill the original ob-
jectives of the Park, as recommended by the Royal 
Commission in 1893. 

Figure 12 - 10. When aggregate is removed from glacial deposits, it can have far-reaching impacts on self sustaining brook trout lakes.
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The Kearney Graphite Mine

The Kearney Graphite Mine is an open pit mine with 
an associated refinery which has affected water qual-
ity through seepage of acidic, metal-contaminated 
effluent into adjacent watersheds.  It is located on 
the western (Georgian Bay) side of the Algonquin 
Dome near the height-of-land. The mine operated 
from 1992 to 1994, and created a tailings pond and 
polishing pond near Graphite, McGuire and Minnow 
Lakes. Associated with the mine are 19 leased and 
47 unpatented mineral claim units, covering 3,400 
acres northeast of the mine, less than 1 kilometre 
west of Algonquin Park. Many of the claims lie in 
the headwaters of the Tim River, which flows east 
through Algonquin Park to the Ottawa River (Figure 
12 - 11, Figure 12 - 12).

In 1998, AEW met with the graphite mine owner, 
Applied Carbon Technology (ACT) to discuss con-
cerns, including long- term rehabilitation of the site. 
At that time we learned of proposed re-opening and 

expansion plans that would eventually include min-
ing in the Tim River headwaters basin. Algonquin 
Eco Watch recognizes the importance of mining to 
the economy of Canada and the well-being of its 
citizens. In this case, however, owing to the fact that 
the mine is presently and will in the future be con-
tributing to the physical and chemical detriment of 
the headwaters of 3 major south-central Ontario riv-
ers, i.e., the north and south branches of the Mag-
netawan, as well as the Tim, the public and govern-
ment agencies should be especially cognizant of the 
long-term negative effects. Of special concern is the 
fact that as mining continues, the very infrastructure 
of this important headwater area will be forever al-
tered. Also see Chapter 11.

Recent activity at the mine indicates that the mine 
may be re-activated in the near future.  Through-
out our 12-year history dealing with the graphite 
mine, Algonquin Eco Watch, together with envi-
ronmental legal council have maintained contact 
with various levels of government in an effort to 

Figure 12 - 11. Looking west, showing the graphite mine workings, with the south branch of the Magnetawan River in the background and 
the Tim River headwaters in the foreground.

Mike Wilton
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exert a positive influence on possible rehabilita-
tion activities at the Kearney mine site. Recent 
aerial photographs show mine waste stored above 
ground adjacent to the tailings pond area, rather 
than under water as ordered, exposing it to rain, 
which causes it to leach acid into the tailings 
pond. AEW will continue our efforts through the 
Ministry of Northern Development and Mines to 
have mining claims that lie within the headwaters 
of the Tim River and associated with the Kearney 
graphite mine operation permanently withdrawn 
from future mining activity. 

The Decommissioning of the Canadian 
National Railway’s Main Line Through 
Algonquin Park  

Canadian National Railway decommissioned its track 
through Algonquin Park in the mid 1990’s. One of 
Algonquin Eco Watch’s first concerns was the lack 
of clean-up of C.N.’s rail-bed, spills of toxic wastes, 
greaser sites, old creosote-saturated ties left over 
from maintenance work, and trestles standing in 

water, built of creosote impregnated timbers4. Slag 
from the Sudbury Basin was used to top the rail-bed 
to a depth of 10-15 cm as well. Slag collected by 
AEW and analysed in 1998 by Dr. Glenn Parker of 
Laurentian University indicated contamination with 
highly elevated heavy metals such as nickel, cadmi-
um, cobalt, chromium, and lead; all dangerous toxins 
(Figure 12 - 13).  Also, because many of C.N.’s cul-
verts have a raised outflow (perched), young brook 
trout would be unable to access their nursery creeks 
(Figure 12 - 9), leaving them vulnerable to predation 
by larger fish (Figure 12 - 10, Figure 12 - 14).

In 1999, Algonquin Eco Watch urged a complete 
environmental study prior to decommissioning clo-
sure specifying the following:

4 Greasers are permanently located mechanical devices set beneath 
the rails to grease the train wheels and reduce friction at curves. Over 
the years considerable petroleum residue accumulates.

Figure 12 - 12.  Looking east, the headwaters of the Tim River, 
located just outside Algonquin Park, and Tim Lake, located in 
Algonquin Park, may be seen in the upper portion.     

Figure 12 - 13. A layer of slag containing high levels of heavy 
metals, covers the abandoned CN rail line over its entire length 
through Algonquin Park. Here slag was bulldozed onto a lake 
trout spawning bed in Little Cauchon Lake.

Mike Wilton
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All petroleum product pollution sites (greasers  •	
and mechanical servicing facilities) be thor-
oughly rehabilitated.

All identified spill sites be assessed and rehabilitated.•	

Land adjacent to the right-of-way be surveyed •	
and all old ties be removed.

All known and potential spawning beds in •	
creeks and lakes adjacent to the right-of-way be 
assessed for slag presence and removal.

All culverts be removed, followed by appropri-•	
ate streambed rehabilitation.

Beaver (Castor canadensis) will stop water from 
flowing, as they attempt to establish and colonize 
ponds by damming creeks and streams. These ef-
forts can lead to blocked culverts with subsequent 
flooding and eventual washouts, which may be se-
rious if roads or railways are involved (Figure 12 
- 16). The only way to eliminate future washouts is 
to remove beaver colonies by trapping. For this rea-
son, registered traplines were issued by the Prov-
ince to Algonquin First Nations trappers, to remove 
beaver colonies along the CN line through Algon-
quin Park, ensuring that flooding would not cause 
washouts resulting in train derailments. 

However, since the CN line through Algonquin Park 
was abandoned/decommissioned in 1996, the ques-

tion must be asked -”Why continue to kill beaver in 
a Natural Environment Park such as Algonquin to 
protect an abandoned railway right-of-way?” This is 
why Algonquin Eco Watch advocates the removal of 
all culverts, of which there are more than 100, with 
appropriate stream bed rehabilitation along the old 
CN line. Once this has been accomplished, the old 
line can revert to natural conditions. If this is not 
done, beaver control in Algonquin Park will remain 
an ongoing problem.

A major washout occurred in the spring of 2004, 
pushing tonnes of fill, including slag brought in from 
the Sudbury Basin, into the pristine waters of Mink 
Lake, a self-sustaining lake trout lake. While CN 
hired a contractor to remediate that washout, oth-
ers may be expected to occur in the future (Figure 
12 - 17, Figure 12 - 18).

Figure 12 - 14. This tiny brook trout nursery creek flows into Mink 
Creek through a “perched” culvert, which prevents upstream mi-
gration of young brook trout.

Figure 12 - 15. Toxic creosote from this pressure-treated timber 
trestle continues to seep into the headwaters of Cauchon Creek, 
which flows into the Petawawa River.                 

Figure 12 - 16. Culverts, such as this one (which drains into Mink 
Lake), if completely plugged by beaver, will cause flooding and 
could lead to another washout.                                

Mike Wilton Mike Wilton
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Algonquin Eco Watch is concerned that birds seek-
ing grit along the right-of-way would ingest small 
particles of toxic, heavy-metal-laden slag, which 
would then be stored in body tissue, posing health 
and reproductive risks to the birds, as well as pos-
sible risks to predators and scavengers. Bendell-
Young and Bendell (1999) suggested that birds store 
and accumulate cadmium in the liver. Cadmium is a 
known toxin. 

Twelve years after abandonment, almost no 
vegetation is found growing through the entire 
length of the slag-covered rail-bed that crosses 
Algonquin Park. Unless the slag layer is removed 
or covered, this will remain a preferred area for 
birds to obtain grit.

Of particular concern to Algonquin Eco Watch is 
the fact that Canada still does not have an envi-
ronmentally responsible protocol for the decom-
missioning of railways, nor is there any indication 
that it is likely to occur (See Update at the end of 
this chapter).

Windborne Pollutants

Sulphur dioxide (SO
2
) particles from the VALE INCO 

“Superstack” in Sudbury pass over the Algonquin 
Ecosystem, precipitating as acid rain, acid snow, or 
falling dry as particulate matter on water bodies 
and vegetation.  Algonquin Eco Watch has been 
tracking and monitoring these emissions, collec-
tively known as a “plume”, since our inception in 
1996. The tracking has been accomplished by fol-
lowing the plume utilizing private aircraft. Personal 
experience (in the form of pilot’s log book entries) 
during these flights has verified that the plume 
passes over the Algonquin Ecosystem when borne 
on northwesterly winds (Figure 12 - 19).

Brown et al. (1980) and “NavCanada” (2008) both 
indicate that weather patterns in Central Ontario 
generally move from west to east and are often ac-
companied by northerly and westerly winds. “Pol-
lution Watch” (www.pollutionwatch.org) has found 
VALE INCO to be “number one” of the “Dirty Doz-
en” (worst) polluters in Canada. The Canadian En-
vironmental Law Association (CELA) stated in a let-
ter dated March 11th, 2005 to the Ontario Ministry 
of the Environment, “At present planned emission 

Figure 12 - 17. CN washout at Mink Lake.                             Figure 12 - 18. CN washout being remediated.                            
Mike Wilton Mike Wilton
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levels of 175,000 tonnes per year, the INCO Cop-
percliffe smelter complex is projected to emit almost 
2 billion kgs of CEPA toxics between the years 2005 
and 2015”. CEPA toxics are substances that are in-
cluded under the Canadian Environmental Protec-
tion Act, such as sulphur dioxide, arsenic, cadmium, 
lead, mercury and nickel.

Data received from the Ontario Ministry of the En-
vironment indicates that sulphur dioxide (SO

2
) emis-

sions from the VALE INCO 381 metre stack “Super-
stack” have been significantly reduced in the recent 
past, dropping from 186,000 tonnes in 2005 to 
150,000 tonnes in 2007, which is below emission 
caps (maximums) imposed by the Ontario Ministry 
of the Environment.  

Much irreversible damage has already been 
done to ecosystems within reach of VALE INCO’s 
plume. Watmough and Dillon (2002) conduct-
ing a 17-year study in the Muskoka-Haliburton 

area immediately west of the Algonquin Eco-
system, express concern that the combination 
of airborne sulphuric and nitric acid deposition, 
together with timber removal, may impair forest 
health and productivity due to soil calcium loss 
(Figure 12 - 20, Figure 12 - 21).

Will the present and future caps being imposed by 
the MOE on VALE INCO be sufficient to ensure a 
future healthy plant and animal community in the 
Algonquin Ecosystem, or will future human activi-
ties such as timber harvesting need to be severely 
curtailed because of retarded plant growth rates? 
The answer to this question must await future stud-
ies – by which time it may be too late.

In the meantime, Algonquin Eco Watch will contin-
ue to work with government agencies in an effort to 
accelerate the reduction of airborne emissions from 
VALE INCO’s Sudbury facility.

Figure 12 - 19. Acidic emissions from the Sudbury “Superstack” reach the Algonquin Ecosystem, borne on westerly winds.
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Lands for Life/ Ontario’s Living Legacy

If Algonquin Park waters are to remain pristine into 
the future, it is important that no pollutants are in-
troduced from outside sources. Many Algonquin Park 
headwaters begin outside the Park, but flow into it.  
The “Lands For Life” initiative, beginning in Febru-
ary 1998, highlighted the importance of protecting 
Algonquin Park headwaters for the future. While 
the final document entitled “Ontario’s Living Legacy 
(1999)” (Ontario, 2004) did indeed include “En-
hanced Management Areas” referred to as “E67n, 
Algonquin Headwaters”, three problems emerged:

Large scale mapping done for the program was •	
not detailed enough to indicate all creeks and 
streams flowing into the Park. 

While the term “water quality” is mentioned •	
5 times throughout the “ E67n Land Use In-
tent” description, the term “water quantity” 
does not appear, implying that flows need not 
be maintained. 

As defined in the document, the meaning of •	
“enhanced” is unclear, i.e. it can mean greater 
or lesser management intensity. Meanwhile, ac-
tivities such as mining exploration and develop-
ment along with access road development and 
aggregate extraction continue to be allowed, all 
of which will negatively affect water quality and 
quantity protection.

The Ontario Ministry of Natural Resources Planning 

Section re-mapped the Algonquin Park boundary 
waters in sufficient detail to properly identify all 
inflowing waterways, which could have then been 
incorporated into the “Algonquin Headwaters” 
category. Unfortunately, this work was not com-
pleted until after the publication of the “Ontario’s 
Living Legacy” document in 1999. With the pub-
lication of that document, the program appears 
to have ended, precluding the inclusion of the re-
maining headwaters in the “Algonquin Headwa-
ters, E67n” category.

Algonquin Eco Watch had hoped to accomplish the 
following with regards to making the final “Lands 
for Life/Ontario’s Living Legacy” document truly 
meaningful for the Algonquin Ecosystem:

Have the term “water quality” expanded to in-•	
clude “water quality and quantity” throughout 
the “E67n Land Use Intent” section of the “Liv-
ing Legacy” document. 

Re-define the “E67n Land Use Intent” descrip-•	
tion, prohibiting such conflicting activities as new 
access road development and such non-sustain-
able activities as mining exploration and develop-
ment, along with aggregate extraction. 

Figure 12 - 20. Algonquin Bound.

Figure 12 - 21. “Superstack” by Moonlight.

Mike Wilton
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Include all headwaters sourcing outside Algon-•	
quin Park, but flowing into it in the “E67n, Al-
gonquin Headwaters” category.

In spite of the fact that the “Lands for Life/Ontar-
io’s Living Legacy” program no longer exists, we 
have found Ministry of Natural Resources staff to 
be most helpful in assisting us to protect a number 
of Algonquin headwaters. We are presently work-
ing cooperatively to ensure that a small number of 
high priority waterways receive protection against 
potential conflicting development through the use 
of existing Ministry of Natural Resources legislation. 
While this will fall short of our original goal of pro-
tecting all Algonquin headwaters, some measure 
of success has been achieved and perhaps will pro-
vide a “springboard” upon which to build in the 
future (See Update at the end of this chapter).

Headwater Survey Completed 

The major purpose of the Algonquin Headwater 
survey was to establish baseline data for lakes and 
streams on watersheds and sub-watersheds enter-
ing Algonquin Park. A secondary aim was to make 
the same baseline measurements on some of the 
lakes in the Park itself, e.g. adjacent to the Highway 
60 corridor, which are, or in the future could be, 
subjected to the influence of human activity. One 
hundred and eighty-nine lakes and twelve streams 
were intensively sampled over the course of this 
three-year study, to establish a wide range of physi-
cal and chemical properties (Figure 12- 22).

The “Lands for Life/Ontario’s Living Legacy” program 
pointed up the need for better information regard-
ing all the headwater streams that originate outside 
Algonquin Park, but flow into it. If these waterways 
are to achieve special status, reliable water quality 
and quantity data are necessary against which to 
measure future changes. 

The knowledge gained concerning those watersheds 
flowing into the Park will be useful for comparison 
with future studies to establish water quality/quan-
tity trend information. It will also assist Algonquin 
Eco Watch in our negotiations with the Ontario Min-
istry of Natural Resources, as we attempt to enhance 

protection for some of the waters not recognized 
in the “Lands for Life/Ontario’s Living Legacy” pro-
gram.  Background information and all the data 
collected during the 3-year study may be obtained 
via the “Headwater Study” link on our website 
www.algonquin-eco-watch.com .

Water Levels and Lake Trout 

If water levels drop during the lake trout incubation 
period and early fry stages (October – May), suc-
cessful natural reproduction and sustainability of the 
population are in danger due to desiccation (Wilton, 
1985). In the fall of 1997 Algonquin Eco Watch ob-
served major leakage of water between stop logs 
and through structural cracks in the Galeairy Lake 
Dam, at Whitney, Ontario (Figure 12 - 23). Galeairy 
Lake, which is half inside Algonquin Park, lies near 

Figure 12 - 22. Sir Sandford Fleming College students, Leigh 
Hann (right) and Jay McConnell conducting physio-chemical tests 
on Cauchon Lake, northern Algonquin Park.

Mike Wilton
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the headwaters of the Madawaska River and is a 
major trout lake. In the fall of 1998 the Ministry of 
Natural Resources completed repair work on the 
dam to reduce leakage, and more stable water lev-
els were achieved. Unfortunately, considerable leak-
age between the stop-logs still allows for significant 
loss in dry conditions, such as may be found in mid-
summer and mid-winter. This not only allows cooler 
water to escape between the lower stop-logs in the 
summer, but also fails to maintain lake levels dur-
ing critical incubation times when outflow exceeds 
inflow due to leakage.

In the winter and spring of 1998/1999 ice crack-
ing and dropping were observed on Smoke Lake 
due to water drawdown under the ice during the 
lake trout incubation period. Smoke Lake is a major 
lake trout lake, situated in the upper reaches of 
the Muskoka River and is regulated by the South 
Tea Lake dam. On June 16th, 1999 Algonquin Eco 
Watch met with Algonquin Park staff and members 
of the Engineering Services Branch of the MNR re-
sponsible for water control. Through cooperative 
efforts a compromise was reached to operate the 
South Tea Lake dam in the spring in such a way 
as to remove the spring run-off while minimizing 
egg loss. This cooperative effort ensures a higher 
reproductive rate within the lake trout population 
in Smoke and Canoe Lakes. Stable water levels are 
essential for lake trout to achieve maximum repro-
ductive potential (Figure 12 - 24). 

In the natural world, a single change in the envi-
ronment does not usually lead to drastic population 
declines.  The cumulative effect of several or many 
negative factors, however, may do so in a subtle 
fashion. Unfortunately, scientists often only study 
one possible controlling factor at a time and this can 
lead to erroneous conclusions relating to predicted 
fish and wildlife population success.  In a way, this 
might be likened to “Death by a thousand cuts” – 
an ancient Oriental torture wherein “the cuts are all 
small, but in the end the person dies”.

While moderate winter drawdown may not be serious 
enough to affect the self-sustaining lake trout popula-
tion in Smoke Lake (Brown 2000), other factors such 
as increasing angling pressure, invasive species and 
acid precipitation might cumulatively lead toward 
an irreversible population decline in the future.  In a 
similar scenario Wilton (1987) outlined how several 
factors including habitat changes, extreme weather 
and changing predator control measures may have 
cumulatively contributed to a decline that occurred in 
the Algonquin Park deer herd during the 1950s, ‘60s, 
and ‘70s.  This example illustrates how important it 
is to consider all the factors together that may affect 
fish and wildlife populations, rather than just consid-
ering one factor at a time.

Figure 12 - 23. In spite of repairs carried out by the Ministry of 
Natural Resources in 2008, the 50+ year-old Galeairy Lake dam, 
located on the Madawaska River at Whitney, Ontario, continues 
to leak, de-stabilizing water levels at critical times of year. Photo 
taken on July 30th, 2008

Mike Wilton

Figure 12 - 24. Taken off Rocky Island, Mary Lake, Muskoka, this 
night-time photo illustrates lake trout spawning in shallow water 
with their dorsal fins emerging. 

Mike Wilton
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The Muskoka and South River Water 
Management Plans

Algonquin Eco Watch participated in the prepara-
tions of the water management plans for the Musko-
ka and South Rivers because of concern regarding 
the welfare of fish species such as lake trout, avian 
species such as common loon,(Gava immer) aquatic 
mammals such as beaver and muskrat (Condatra zi-
bethicus), along with the many species of reptiles 
and amphibians that inhabit aquatic ecosystems.

Loons have their legs situated far back on their bod-
ies, making it very difficult for them to move on 
land. They therefore nest close to the water’s edge 
where excessive water fluctuation down or up dur-
ing the nesting period can either make access to the 
nest difficult or cause flooding of the nest. Beaver, 
muskrat and many species of reptiles and amphib-
ians will be frozen out if water levels drop during 
the ice-up/hibernation period. In the past, consider-
ations such as these were secondary with the main 
priority being electric power generation.  While our 
concern for these species encompassed the entire 
Muskoka and South River systems, our major inter-
est lay in the headwater areas, and more specifically 
in those reaches within Algonquin Park controlled 
by the dams situated on McCraney, Burnt Island, 
Joe, South Tea, Ragged, and Craig Lakes.

From its headwaters in Algonquin Park, the Muskoka 
River flows through a series of connecting lakes to two 
outlets in Georgian Bay. The river system supports a 
wide range of aquatic and wildlife ecosystems and 
numerous human uses, including waterpower genera-
tion, residential/industrial water supply and sewage dis-
posal, swimming, canoeing, boating, angling, hunting, 
trapping, and tourism operations. The Muskoka River 
is crucial to the health of the Algonquin  Ecosystem.

The environmental “philosophy” adopted for the 
water management planners was to attempt to 
mimic as closely as possible, the natural water level 
fluctuations encountered in uncontrolled lakes and 
rivers during a normal year, or series of years. As a 
result, water level fluctuations are less drastic than 
before and are being timed to consider what are 

felt to be the needs of the natural inhabitants of 
the Muskoka River watershed. However, follow-up 
is needed. For example, it was felt that as long as 
maximum drawdown is achieved prior to lake trout 
spawning in the fall, the lake basin could then be 
re-filled for the winter period prior to spring draw-
down, which will then not go below fall levels. Hav-
ing been “forced” to spawn at lower levels closer 
to the old “original” beds, the lake trout spawn 
should therefore not be exposed during spring 
drawdown. While this solution is well intended and 
appears to adequately address an old problem, so 
far no one has tested this hypothesis to see wheth-
er or not increased lake trout spawning success is 
the result. Siltation on the old “original” beds may 
have occurred since dam building, for example, 
rendering the old beds unsatisfactory. 

Even though Algonquin Eco Watch did not par-
ticipate as an active member of the Public Advisory 
Committee during the South River Water Manage-
ment Plan Review, we did make comments specifi-
cally dealing with concerns relating to Craig Lake 
in Algonquin Park, a headwater of the South River. 
Past management had allowed a 2-3 metre seasonal 
fluctuation in Craig Lake, which would be extremely 
detrimental not only to fish species such as lake trout, 
but also to birds, mammals, reptiles and amphibians 
inhabiting the shoreline areas (Figure 12- 25).

We were pleased to learn that the revised plan will 
have a more reduced and gradual annual water level 
fluctuation that will more closely resemble the sea-
sonal changes normally found in nature.

Ecosystem Interaction

As with humans, “no ecosystem is an island”. A 
good example of ecosystem interaction is the close 
relationship between the Algonquin and Lake Huron 
Ecosystems. As discussed in Chapter 1, eight major 
rivers have their sources within the Algonquin Eco-
system. Much of the precipitation that feeds these 
rivers results from lake effect off Georgian Bay and 
Lake Huron. Lake effect occurs as warm moist air 
from the Georgian Bay-Lake Huron Basin is borne 
upward over the Algonquin Dome on prevailing 
westerly winds (Brown et al. 1980). This causes cool-
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ing with resulting precipitation, either in the form of 
rain or snow, see Figure 12 - 19.

Of great significance to the Algonquin and Lake 
Huron Ecosystems is the implication of expected 
warming trends resulting from possible global cli-
mate change. Continuing warming trends will mean 
a longer “open water” season in the Great Lakes 
Basin. This will mean a longer evaporation period 
facilitated by lack of ice cover. Initially this will foster 
greater flow in Algonquin streams and rivers due to 
lake effect, but will consequently contribute to low-
ering water levels in the Lake Huron/Georgian Bay 
Basin because of increased evaporation and dimin-
ishing surface area. Concomitantly, because the Am-
able du Fond, Petawawa, Bonnechere, Madawaska 
and York Rivers empty into the Ottawa River system, 
and only the Magnetawan, South and Muskoka Riv-
ers drain back into Georgian Bay, there will be an in-
creasing net loss of return-water to the Lake Huron 
Basin, which will contribute further to dropping wa-
ter levels, ultimately leading toward decreased flow 
in Algonquin Rivers. As flow rates diminish, pollut-
ant concentrations of toxic substances such as road 
salt (sodium chloride, calcium chloride and ferrocya-
nide salts) will proportionately increase the toxicity 
to aquatic organisms. Indeed, global warming does 
not bode well for ecosystems adjacent to the Great 
Lakes Basin. 

Enforcement 

Algonquin Park covers an area in excess of 7,000 
km2. At present there are 2 full-time Conservation Of-
ficers to patrol that area on a year-round basis. During 
the summer months, more than 40 additional Park 
Wardens perform enforcement duties as well. How-
ever, their duties mainly relate to infractions such as 
parking, can-and-bottle possession, excess noise, dis-
turbance, abusive language, permits, and improper 
site use. While regulations governing these activities 
must be enforced for the long-term benefit of the 
ecosystem, adequate protection of the fish and wild-
life populations inhabiting the Park is under-staffed 
during the off-seasons, when poaching of a more se-
rious nature may occur. While there are 2 forest man-
agement technicians available to audit and enforce 
forest management operations within the Park, plus 
a number of qualified forest management inspec-
tors involved in forest operations during non-summer 
months when forestry is more active, these personnel 
are not specifically assigned to fish and wildlife en-
forcement duties (Figure 12-26, Figure 12-27). 

The Algonquin Ecosystem is home to the headwa-
ters of 8 major rivers and hundreds of self-sustaining 
brook trout and lake trout waters. Today the eco-
system is faced with the threat of incoming inva-
sive species, including warm-water fish such as rock 
bass (Ambloplites rupestris) and northern pike (Esox 
lucius), along with such exotics as the spiny water 
flea (Bythotrephes cederstroemi). Even though it is 
illegal to possess live bait-fish in Algonquin Park, the 
majority of charges laid by Conservation Officers 
are bait-fish related and may represent only a small 
proportion of the total infractions. If the Algonquin 
Ecosystem is to retain its unique characteristics well 
into the future, the necessity of a robust year-round 
enforcement program must be recognized. We feel 
that a significant increase in the enforcement bud-
get for Algonquin Park is needed.

Garbage and Organic Waste

In the spring of 2002, Algonquin Eco Watch raised 
an interesting question for its membership to con-
sider. Should garbage be removed from Algonquin 

Figure 12 - 25. The dam at Craig Lake, situated at the headwaters 
of the South River.

Mike Wilton
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Park to nearby landfills, OR should garbage gen-
erated within the Park be properly treated within 
the Park, thereby supporting the notion of a self-
sustaining ecosystem? 

All garbage generated along the Highway 60 corri-
dor was previously transported to the South Algon-
quin Township Dump, located at Whitney. At that 
time it was likely that the Whitney Dump had only 
3-4 years of life remaining.

In recent conversation with the Park Superintendent, 
he advised that “… no garbage/waste has been deliv-
ered to the Whitney Landfill in the last two years. All 
waste has been trucked to the Ottawa Valley Waste 
Recovery Centre outside of Pembroke. This includes 
organics, cans/bottles/fibre, refuse and construction 
waste. All hazardous waste has been managed by 
a licensed haulers/treatment company, i.e. solvents/
paints etc. … Waste management in Algonquin Park 
is improving and it is a success story.”

Algonquin Eco Watch initially favoured the idea of 
in-Park treatment of garbage for the following rea-
sons: 1) to keep the Park’s black bear population 
from frequenting out-of-Park dumps and being le-
gally hunted while doing so and 2) to support the 
notion of Algonquin being a self-sustaining ecosys-
tem. For the short-term at least, it appears that Park 
Management has been examining the waste and 

garbage issue quite thoroughly and has settled on 
an out-of-Park solution to the problem. Even bet-
ter waste disposal in the future will help to re-direct 
black bears toward natural food sources.

Gray Water and Domestic  
Sewage Study

In 2001, Algonquin Eco Watch stated in its position 
paper, “Environmental Pressures To Be Considered 
in the Management of the Algonquin Ecosystem”5 
that eutrophication (the aging of lakes) will be ac-
celerated by the introduction into water bodies of 
sewage effluent, such as that from pit privies, gray 
water cesspools and ineffective septic systems. Al-
gonquin Eco Watch felt that there should be ongo-
ing water-quality and waste disposal site monitoring 
programs within the Algonquin ecosystem to ensure 
that changes are noted and quickly dealt with to 
minimize negative effects.

To that end, beginning in 2004, Algonquin Eco 
Watch chaired several meetings aimed at initiating a 
multi-year program to ensure that domestic sewage 
and gray water are not allowed to enter Algonquin 
Park waters from cottage lots leased by individuals. 
Also present at these meetings were representatives 
from the Ontario Ministry of the Environment (MOE), 

5 Available on the Algonquin Eco Watch website <www.algon-
quin-eco-watch.com>

Figure 12 - 27. Conservation Officers Tim Eastman (right) and Jeff 
Zohr (left) at the Smoke Lake Airbase; winter, 2009.

Figure 12 - 26. Left to right, Conservation Officer Max Borutski, 
Senior Conservation Officer Lionel Trodd and Conservation Offi-
cer Gary Johnston, after an Algonquin Park winter patrol, 1973.                    

Tim EastmanGary Johnston
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the North Bay Mattawa Conservation Authority 
(NBMCA), the Federal Economic Development Or-
ganization for Northern Ontario (Fed Nor), Ontario 
Parks/Ministry of Natural Resources (MNR), the Ren-
frew County District Health Unit (RCDHU), and the 
Algonquin Park Residents Association (APRA).

While all parties supported the notion of an in-
spection program of private leaseholds within the 
Park, no one knew who was legally responsible for 
conducting such an activity. In 2006, the Ministry 
of the Environment determined that the North Bay 
Mattawa Conservation Authority (NBMCA) is the 
responsible agency for private leases with the legal 
authority to conduct inspections.

The NBMCA hired a consultant to conduct the in-
spections. The successful contract bidder, Gerrits 
Drilling and Engineering Ltd. commenced inspec-

tions for the 3-year program during the field season 
of 2008. Results of the program will be summarized 
and made available through the Algonquin Eco 
Watch website (www.algonquin-eco-watch.com) 
upon completion of the program in 2010 (See Up-
date at the end of this chapter).

It was understood by the leaseholders that if there 
were no problems found with any of their systems, 
they would not have to make changes. Should a 
problem be detected, however, leaseholders would 
have to meet the current Ontario Building Code re-
quirements to rectify the situation.

The Ontario Ministry of the Environment (MOE) 
administers commercial lease sewage treatment 
in Algonquin Park. There is a growing body of 
literature indicating that the presence of chemi-
cal compounds in treated sewage effluent is ad-
versely affecting downstream aquatic life. Many 
of these products are classed as PPCP’s, i.e. phar-
maceuticals and personal care products, includ-
ing such items as sunscreens, insect repellants, 
shampoos, cosmetics, deodorants and soaps 
(Campbell, 2008).  A study in northwestern On-
tario found that a synthetic hormone, used in 
contraceptives, led to the feminization of male 
fathead minnows (Pimephales promelas) (Kidd et 
al., 2007). In the best interests of the ecosystem, 
Algonquin Eco Watch will consult with the MOE 
and pursue the idea of testing treated sewage ef-
fluent from commercial camps and lodges to en-
sure that PPCP’s and other chemical compounds 
are not present in Algonquin Park waters.

Pit Toilet and Pump-out Waste Disposal

Campground pit toilets and RV pump-out facili-
ties store sewage until it can be removed to a 
sanitary disposal site.  In the spring of 2008 Al-
gonquin Eco Watch visited 2 such disposal sites 
in Algonquin Park and determined that further 
inquiries were justified. The Park Superintendent, 
John Winters, advised at that time that “We are 
in the design phase of new technology, in a proj-
ect between Ontario Parks, the Ontario Ministry 
of the Environment and The University of Guel-
ph.” Mr. Winters describes the new technology 

Figure 12 - 28. This radio-collared male black bear traditionally 
emigrated from the Lake Opeongo area in Algonquin Park, where 
he denned and bred, to the Whitney (South Algonquin Twp.) 
Dump, where he would spend the summer and early fall.
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as “having been tried elsewhere and was effec-
tive for a commercial septage hauler …”. He ex-
pects to have the system built in 2009. Algon-
quin Eco Watch will follow these developments 
with interest (Figure 12 - 29).

Chemicals In Park Waters

Considering the large numbers of people who an-
nually visit Algonquin Park, is it environmentally re-
sponsible to wash in the lake? The chemical formula 
of a popular brand of shampoo includes: water 
(H

2
O), sodium aureth sulphate, sodium laurel sul-

phate, cocamidopropyl betaine, Aloe barbadensis 
extract, chamomile (Anthemis nobilis) extract, pas-
sionflower (Passiflora incarnata) extract, Cocamide 
MEA, dihydroxypropyl PEG-5 linoleaminum chloride, 
fragrance, citric acid, propylene glycol, sodium chlo-
ride, DMDM hydantoin, iodopropynyl butylcarbam-
ate, FD&C Yellow No.5, D&C Orange No.4, Ext.D&C 
Violet No.2. 

Even those “natural” elements left behind from “bio-
degradable” products are additives that were not 
previously present in the water. The use of a bucket 
to bathe on land away from the shore ensures that 
the majority of chemical compounds may be bound 
up in the soil and not reach the lake water. A natural 
“Loofah” sponge, or a pair of “shower gloves” can 
be purchased in any drug store for about the price 

of a cake of soap and can be re-used indefinitely. 
These items are lighter than a cake of soap and can 
be squeezed into any corner of a packsack (Figure 
12- 30).

The addition of scents to soaps, shampoos, de-
odorants and body lotions has implications other 
than just chemical degradation of pure water. It is 
generally accepted that perfumes attract insects 
such as mosquitoes and black flies. Many scents 
and perfumes contain chemical compounds such 
as musk, known as pheromones, which act as 
sexual attractants. The release of these aromatic 
compounds in a natural environment may affect 
the normal behaviour patterns of local wildlife in 

Figure 12 - 29. This open, snow covered,  raw sewage pit will 
soon be replaced by a modern sewage treatment system.

Mike Wilton

Figure 12 - 30. Soaps and shampoos are pollutants! Bathing 
should be done away from the shore, or using only a loofah 
sponge if in the lake.  

Mike Wilton
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unpredictable ways . 

Road Salt

Testing carried out during the Algonquin Eco Watch 
Headwater Study noted unexpectedly high conduc-
tivity readings in small headwater lakes along the 
Highway 60 corridor through Algonquin Park, pos-
sibly resulting from winter road salting operations. 
The sum of all the chemical ions dissolved in a lake 
or a stream can be estimated by measuring the 
electrical conductivity of that water body. Very low 
conductivity readings are expected throughout the 
Algonquin Ecosystem due to the insoluble nature of 
the Pre-Cambrian Shield bedrock. 

By examining Ministry of Natural Resources and Al-
gonquin Eco Watch data (from the AEW Headwa-
ter Study), however, Professor Denis McGee of Sir 
Sandford Fleming College established some interest-
ing facts regarding road salt and its relationship to 
headwater lakes adjacent to the Highway 60 cor-
ridor through Algonquin Park.

Professor McGee found that in lakes up to 50 ha in 
size adjacent to the Highway 60 corridor, conductivity 
increased by an average of 72.7% between 1982 and 
2002, with the increase being as much as 172.4% in 
some of the lakes. Over the same period, comparable 

sized interior lakes more than 500m from the High-
way 60 corridor, experienced no statistical change 
in conductivity. The average conductivity of Corridor 
lakes was found to be roughly four times that of in-
terior lakes; a statistically significant difference. This 
study demonstrated that lakes in close proximity to 
roads receiving de-icing salts can be negatively im-
pacted (Figure 12 - 31). 

Considering the fact that salt water is heavier (high-
er specific gravity) than fresh water, and that small 
headwater lakes have a low spring flushing rate, the 
apparent increase in salinity during the referenced 
20-year interval could take a long time to dissipate 
from the lower lake levels, even if the application of 
road salt were to be discontinued immediately. 

Also, wildlife is attracted to roadside salt pools 
in the spring (Figure 12- 32), as a means of 
replacing natural body electrolytes. While this 
provides many viewing opportunities, it also 

Figure 12 - 32. This bull moose, seen at a salt pool adjacent to 
Highway 60, has not only suffered severe hair loss due to win-
ter tick (Dermacentor albipictus) infestation, but is vulnerable to 
vehicle collision.

Mike Wilton

Figure 12 - 31. Found Lake, a headwater lake and site of the for-
mer Algonquin Park Museum, has elevated chloride levels, due to 
seepage of road salt from Highway 60.

Mike Wilton
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contributes toward the loss of more than 20 
moose in Algonquin Park annually, through 
vehicle-moose collisions, some of which result 
in serious human injury.

Environment Canada has classified road salt as a toxic 
substance. Road salt contains sodium chloride, calci-
um chloride and ferrocyanide and is harmful to aquatic 
organisms. There are limited practical ways, however, 
to minimize damage from road salt to aquatic envi-
ronments. For instance, by removing planned drains 
from the new Smoke Creek Bridge on Highway 60 at 
the request of Algonquin Eco Watch, the consultants 
reduced the flow into the creek of runoff containing 
road salt, which is instead channeled from the ends 
of the bridge into the adjacent soil where salt ions 
can be bound to the soil particles.

Algonquin Eco Watch will use this information along 
with other reference material in an ongoing effort 
directed at government to accelerate the develop-
ment of non-contaminating anti-icing agents.

Interior Winter Road Maintenance

Road salt is also used on interior logging roads as 
part of the winter road maintenance programs 
within Algonquin Park under the jurisdiction of the 
Algonquin Forestry Authority. On the “east” side, 
up to 120 tonnes of sodium chloride are applied 
during the winter to assist in keeping interior log-
ging roads clear.  On the “west” side, which usually 
receives more snow and has lower temperatures, no 
sodium chloride is used, but instead is replaced by 
aggregates (sand and gravel), which aid in traction.  
Because these aggregates come from the Park, they 
may be taken from areas that involve ground water 
and may affect ground water sources negatively. So-
dium chloride is known to have adverse effects on 
aquatic environments and is especially persistent in 
headwater areas such as Algonquin Park.

The Algonquin Forestry Authority considers the use 
of the two different methodologies “experimen-
tal”, but states that the use of sodium chloride 
(road salt) will be discontinued by the year 2020. 
The AFA further contends that by using aggregates 
in the winter, it requires less aggregate for summer 

road maintenance. Algonquin Eco Watch supports 
the development of a “Roads Policy” for interior 
Algonquin Park roads, which will examine all as-
pects of road construction and maintenance. This 
is vital to the well-being of this unique ecosystem. 
Algonquin Eco Watch further considers the contin-
ued use of sodium chloride on interior roads unac-
ceptable and urges the AFA to find an alternative 
method to ensure winter road safety well before 
the self-imposed deadline of 2020.

Invasive Species

Concern over introduced species from other eco-
systems prompted Algonquin Eco Watch to partner 
in the creation of two new signs at launching sites 
and access points in and around Algonquin Park. 
The signs, created in partnership with the Ontario 
Federation of Anglers and Hunters, and Ontario 
Parks, warn of the dangers of species introduction 
into the Algonquin Ecosystem. Fish species, such 

Figure 12 - 33. Sign posted near the west entrance of Algonquin 
Park.

Mike Wilton
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as rock bass, rainbow smelt (Osmerus mordax) and 
northern pike, along with the transfer via boats and 
trailers of pests such as the zebra mussel (Dreissena 
polymorpha) and the spiny water flea could lead 
to the collapse of Algonquin’s predominantly cold-
water trout fisheries (Appendix I).

To further educate visitors to Algonquin Park and 
help keep unwanted fish species out of Algon-
quin waters, Algonquin Eco Watch dedicated one 
of our Highway 60 signs to raising awareness of 
controls relating to the possession of live bait-fish 
(Figure 12-33).

The Algonquin Park Black Bear Study 

Because of five human deaths in Algonquin Park, 

resulting from apparent attacks by large adult male 
black bears (Ursus americanus), the five-year Algon-
quin Park Black Bear Study was initiated in 1991.   
Results of that program are available through the Al-
gonquin Eco Watch website (www.algonquin-eco-
watch.com ).  Evidence indicated that the attacks 
were predatory in nature. Algonquin Eco Watch as-
sisted Ontario Parks with funding and logistical sup-
port throughout the entire project. 

To learn more about the seasonal feeding habits 
and movement patterns of adult male black bears 
and to possibly shed new light on why these same 
bears (very rarely) attack humans, 18 male bears 
in excess of 120kg (300 lbs) were radio-collared, 
and their seasonal movement patterns studied. 
While denning sites were never re-used, denning 
and breeding generally took place within breed-
ing territories that averaged 40 km2. Generally the 
collared bears would leave the Park by mid-July 
after the breeding season, travelling to traditional 
summer range in search of natural foods at low-
er elevations, often associated with dump sites. 
More than half the collared bears however, failed 
to return to their breeding/denning territories in 
Algonquin Park prior to fall hunting season and 
were legally shot by hunters outside the Park (Fig-
ure 12 - 34, Figure 12 - 35).

Evidence was gathered of radio-collared bears killing 
moose calves in excess of 80kg (200lbs) and in one 

Figure 12 - 34. Jeremy Inglis, OMNR wildlife specialist, with a 
tranquilized, radio-collared male black bear

Mike Wilton

Figure 12 - 35. Algonquin black bear up a tree.  
Mike Wilton
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instance killing another bear. This evidence indicates 
that adult male black bears are capable of subduing 
human-sized prey. Although considerable insight 
into the behaviour patterns of large adult male bears 
was learned, the study did not yield answers as to 
why these animals (very rarely) attack humans.

Reptiles and Amphibians 

Algonquin Park is an important refuge for reptiles 
and amphibians in Ontario, and five of Algonquin’s 
eight turtle species are designated ‘special con-
cern’ or ‘threatened’. Algonquin is home to the 
few remaining Wood Turtle (Cleminys insculpta) 
populations, a small number of Blanding’s Turtle 
(Emydoidea blandingi) and the threatened Eastern 
Hognose Snake (Heterodon platyrhinos).

In the summer of 2004 Algonquin Eco Watch pro-
vided a new highway sign alerting Algonquin Park 
visitors to the plight of Ontario’s reptiles and am-
phibians. These species are under pressure from a 
variety of human-generated threats that include: 
habitat loss, road mortality, collection for the pet 
trade and human consumption. Also an increase in 
predation from species such as raccoons (Procyon 
lotor) and skunks (Mephitis mephitis) poses a prob-
lem. Another, identical sign was erected in 2008.

These Algonquin Eco Watch signs, located on High-

way 60 west of the Park and on the Achray Road east 
of the Park, aim to inform and educate Park guests 
on how they can help ensure that these animals 
continue to thrive in their Algonquin home. Visitors 
are urged to admire the reptiles and amphibians in 
their natural habitat and resist the urge to interfere 
with them in any way. Motorists are asked to please 
drive slowly and be conscious of slow-moving wild-
life crossing roads (Figure 12 - 36).

The Algonquin First Nation 

Algonquin Eco Watch maintains a respectful re-
lationship with the Algonquin First Nation. We 
share a concern for the well-being of self-sus-
taining brook trout waters in Algonquin Park. As 
a result of this concern, Algonquin Eco Watch 
partnered with The Algonquins of Pikwakana-
gan and Ontario Parks to produce an educational 
brochure, which illustrates the significance of 
protecting this unique icon of the Algonquin 
Ecosystem (Appendix II).

Ecotourism 

Between 1990 and 1995, five new hiking trails ad-
jacent to the Highway 60 corridor, two new dog 
sledding trails and a horse trail were developed in 
Algonquin Park. If that trend had continued, it is 
likely that cumulative changes in wildlife behav-
iour patterns would have developed. While having 
the opportunity to travel by dog sled in Algonquin 
Park for example, is a truly notable family experi-
ence, it is likely that the routine presence of do-
mestic dogs within the normal territory of a wolf 
pack would lead to behavioural changes within 
that wolf pack. (Figure 12-37)

Ecotourism of the guided type can be interesting and 
educational without negatively affecting the encom-
passing ecosystem (Ingwerson et al. 2000)6. Unfor-
tunately, such activities may involve encroachment 
into a hitherto undisturbed habitat type, leading to 
changes in behaviour patterns of the natural inhab-
itants of that ecosystem. If wild species are not com-
patible with certain types of human activity, they will 

6 Available on our website <www.algonquin-eco-watch.com>.
Figure 12 - 36. Sign located near the west entrance to Al-
gonquin Park.

Mike Wilton
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often migrate away from a preferred habitat-type 
and attempt to re-establish in a less desirable loca-
tion – often competing with resident populations 
for territorial rights. This in turn can lead to stresses 
resulting in lowered reproductive rates (Knight and 
Gutzwiller, 1995).

The increase in nature-tourism and ecotourism has 
created new challenges within the Algonquin Eco-
system. The increase in Park visitation has impacted 
on the local natural environment, caused soil dam-
age, created structural damage to vegetation and 
placed stresses on wildlife that may alter their nat-
ural behaviour patterns (Ingwerson et al. 2000). 

The best option would be to strike a balance be-
tween education, enjoyment and possible harmful 
effects on the ecosystem. Algonquin Eco Watch 
does not advocate the cessation of ecotourism 
within Algonquin Park. We do, however, strongly 
recommend that careful consideration, including 
public input, be given to the further development 
of ecotourism facilities.

Achievements to Date

The following are some examples of how we feel 
the Algonquin Ecosystem will benefit from the ef-
forts of Algonquin Eco Watch.

- The “Algonquin Headwater Study” established 
baseline data for 189 headwater lakes and 12 as-
sociated streams, as well as for certain lakes along 
the Highway 60 corridor through Algonquin Park. 
This will not only make future quality/quantity com-
parisons possible, but may give rise to an expanded 
view of the Algonquin Ecosystem for future manag-
ers. Ecosystems should not be managed according to 
“straight lines on a map”, but should be viewed in 
the context of complete and interacting watersheds.

- AEW participated in the Muskoka River and South 
River water management planning programs and 
helped to develop a more “ecosystem oriented” form 
of management on those rivers and associated water 
bodies into the future. This will help protect the frag-
ile aquatic ecosystems on the Algonquin Dome. 

- In 2004, Algonquin Eco Watch initiated talks aimed 
at conducting a septic-gray water study in Algon-
quin lakes having private leases. Since that time, a 
partnership has been formed involving several gov-
ernment agencies as well as the Algonquin Park Res-
idents Association and Algonquin Eco Watch. The 
survey commenced in 2008 and will be completed 
within 3 years. This will further ensure that Algon-
quin waters remain clean for future generations.  By 
continuing to urge Park users not to bathe in Algon-
quin lakes with soaps and shampoos, fewer chemi-
cal compounds will find their way into this pristine 
source-water ecosystem.

- The “Road Salt Contamination” summary authored 
by Denis McGee, that utilized data collected during 
the “Algonquin Headwater Study”, will be valuable 
as we initiate efforts with government to find envi-
ronmentally compatible road de-icing alternatives.

- A commitment by the Algonquin Park Superinten-
dent to convert from pressure-treated lumber to the 
use of local white cedar for construction on portages 

Figure 12 - 37. Dog sledding has the potential to disrupt wolf 
behaviour in areas where this activity is common.      

David Euler
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and hiking trails will greatly reduce the negative ef-
fects of toxic preservatives, which would otherwise 
seep into the surrounding soil and waterways. AEW 
supports the Superintendent in this decision.

- The results from the “Algonquin Black Bear Study” 
were inconclusive as to why large adult male bears 
(rarely) attack humans. However, a great deal was 
learned regarding their feeding, seasonal movement 
and behaviour patterns, leading to some positive 
management suggestions regarding future interior 
development in Algonquin Park.

- AEW is optimistic that the brochure entitled 
“Algonquin Namegos/La Truite Algonquin/Algon-
quin Trout”, as well as the “Invasive Species” and 
“Prohibition of Live Bait” signs posted at Algon-
quin boat launching sites and on Highway 60 will 
stimulate a better understanding of how signifi-
cant and fragile Algonquin coldwater lakes and 
fisheries are.

- Communication with the Ministry of Natural Re-
sources in Bancroft, regarding the net loss of water 
from Galeairy Lake through stop logs and structural 
leaks in the dam, led to repairs being carried out.

-The Algonquin Eco Watch “Calendar of Natural 
Events” (Appendix III) has proven to be very pop-
ular with people of all ages. Several lodges and 
restaurants have adapted the Calendar as place-
mats and found that patrons request extra copies 
to take home.

-Education of the public and young people in par-
ticular has always been a priority of Algonquin Eco 
Watch. Following are some excerpts from an Essay 
contest conducted in 2005 by the Outdoor Educa-
tion staff at Bishop Strachan School in Toronto. The 
contest was won by Ms Minh Nguyen: 

 “Algonquin Park is a beautiful place and is 
known for its breathtaking views and nature across 
Canada and world-wide.”

 “When I was there I learned to appreciate 
its natural beauty and my respect for it increased.”

 “Some of these fisheries consist of geneti-
cally unique fish, which are not found elsewhere in 
Canada.”

 “During the hike, an old truck and a wag-
on were seen abandoned and had rusted over the 
years. Metal and rubber are not environmentally 
friendly materials.”

 “Shampoos, conditioners and soaps aren’t 
healthy for the water because of the chemicals used 
to create that product.”

 “Even biodegradable products may contain 
harmful chemicals, which are very damaging to the 
lakes. If the bathing continues, it could spoil the Park 
for future generations.”

 “We drink the water that flows from Algon-
quin Park as we camp there in the summer. There-
fore, we need to make a collective effort to save the 
Park if we value what it has to offer for our physical 
and mental health, the health of future generations 
and ultimately our planet as we know it.” 

In 2008, Bishop Strachan School conducted a photo 
contest, which was won by Ms Raya Facey  (Appen-
dix IV). While all the photos included in the collage 
represent the “typical” Algonquin Park landscape, 
we felt that Ms Facey’s photo was especially fitting, 
since (unknown to the photographer), it depicts the 
theme of this book, which is “the human impact, or 
footprint, on the Algonquin Ecosystem”.



Mike Wilton, Dave Euler, Marj Wilton, Hugh Banks, Heather Campbell, Lela Gamble, Erin Hogg, Linda Leckie, Terry Spratt 383

References

Bendell-Young, L.I. and J.F. Bendell. 1999. Grit Ingestion as a 1. 

Source of Metal Exposure in the Spruce Grouse (Dendraga-

pus canadensis). Environmental Pollution.106: 405-412.

Brown, D.M., G.A. McKay, and L.J. Chapman. 1980. Climate 2. 

of Southern Ontario. Environment Canada. Canadian Gov-

ernment Publishing Centre. Hull, Quebec, Canada. K1A 0S9.

Brown, David. 2000. Impacts of Waterlevel Drawdowns on 3. 

Production of Lake Trout in Smoke Lake. OMNR Algonquin 

Park Fisheries Assessment Unit. Ms Report. 8 pp. Plus table 

and Figure 11-s.

Campbell J.J. 2008. Creating an Environmentally Friendly 4. 

Pharmacy. Pharmacy Practice. 24(3): 16-20 & 41-44.

Curry, R. Allen, Charles Brady, David L.G. Noakes and Ray G. 5. 

Danzman. 1997. Use of Small Streams by Small Brook Trout 

Spawned in a Lake. Transactions of the American Fisheries 

Society. 126: 71-83.

Kidd,K.A., P.J.Blanchfield, K.H. Mills, V.P. Palace, R.E. Evans, 6. 

J.M. Lazorchak et al. 2007. Collapse of a Fish Population 

after Exposure to a synthetic Estrogen. Proc. Natl. Acad. Sci. 

2007: 104(21); 8897-8901.

Knight, Richard L. and Kevin J. Gutzwiller. 1995. Wildlife 7. 

and Recreationists: Coexistence Through Management and 

Research. Island Press, Washington D.C and Covelo, Califor-

nia. ISBN 1-55963-285-5. 

NavCanada, <www.navcanada.ca>. .2008. Local Area 8. 

Weather Manuals. The Weather of Ontario and Quebec, 

Chap 3. Weather Patterns of Ontario and Quebec: 49-71.

Ontario, 2004. Ontario’s Living Legacy 1999. Queens Printer 9. 

for Ontario.

Queen’s Printer for Ontario, 2004. Forest Management 10. 

Planning Manual for Ontario’s Crown Forests. Publications 

Ontario, Main Floor, 880 Bay Street, Toronto, Ontario. 

Vasiliauskas, S.A.  1995. Interpretation of age-structure gaps 11. 

in hemlock (Tsuga canadensis) populations of Algonquin Park. 

Ph.D. Thesis, Queen’s University, Kingston, Ontario 170 pages 

+ map.

Watmough, Shaun A. and Peter J. Dillon. 2002. Base Cat-12. 

ion and Nitrogen Budgets for Seven Forested Catchments in 

Central Ontario, 1983-1989. Forest Ecology and Manage-

ment. 6046 (2002): 1-23.

Wilton, M.L. 1985. Water Drawdown and its Effects on Lake 13. 

Trout (Salvelinus namaycush) Reproduction in Three South-

Central Ontario Lakes. Ontario Fisheries Technical Report 

Series No. 20.

Wilton, M.L. 1987. How the Moose Came to Algonquin. 14. 



384 Reducing the Human Footprint in Algonquin Park

Alces 23: 89-106.

Update  

Continuing efforts to improve human activity and 
reduce the human footprint have occurred since 
this chapter was prepared. The following significant 
meetings and changes have occurred.

Forestry

Although it may change in the next few months, at 
this writing (early July, 2009) the main goal of the 
projected Forest Management Plan for the Park ap-
pears to be to produce as much wood as possible, 
at the expense of old growth white pine forests and 
habitat for wildlife.  In general, our concern is for 
Old Growth forests and wildlife habitat throughout 
the Park.  A good example of this problem is that al-
most  100,000 ha of white pine under management 
is treated more like a tree farm, rather than a natural 
forest that conserves biodiversity and wildlife habitat 
while taking only a sustainable amount of wood for 
human use.

Algonquin Eco Watch has initiated an Issue Resolu-
tion Process to try to influence the Park managers 
to provide old growth more closely approaching the 
natural distribution of these species.   We do not op-
pose logging in the Park, but we do believe that the 
Park should be a place where the very best forestry 
is practiced.  Ontario’s Crown Forest Sustainability 
Act requires forestry management plans to emulate 
natural disturbances as much as possible.  This natu-
ral management approach is most likely to allow for 
biodiversity conservation and maintenance of wild-
life habitat.  We do not believe that the 2010 Plan 
follows guidance in the Crown Forest Sustainability 
Act.

We will continue to provide information on our web 
site concerning our attempts to influence the cre-
ation of a sustainable forest management plan.

Revisions to the Mining Act

The following letter was submitted by Algonquin 
Eco Watch in response to a request by the Ontario 

Government for suggested changes to the Provincial 
Mining Act

July 3, 2009 
Leigh Boynton, Policy Advisor 
Ministry of Northern Development and Mines 
Deputy Minister’s Office, Corporate Policy Secretariat 
99 Wellesley St. West, Suite 5630 
Whitney Block 
Toronto, ON 
M7A 1W3

Submission – EBR Number 010-6559

Proposed legislative amendments to the Mining Act 
– Bill 173

I am President of Algonquin Eco Watch (AEW), an 
environmental group dedicated to protecting and 
sustaining the Algonquin ecosystem for the future.  
While AEW commends the provincial government 
for finally making substantive changes to the Mining 
Act, we want to bring to the government’s attention 
one major issue that has not been addressed by Bill 
173.

Algonquin Park has long been threatened by min-
ing operations at the open pit graphite mine in 
Kearney, just outside the boundaries of the Park.  
When the mine operated, metal-contaminated ef-
fluent seeped into Graphite Lake, which is located 
in the headwaters of the north branch of the Mag-
netawan River. Residual contaminated effluent also 
continues to negatively affect the headwaters of the 
south branch of the Magnetawan River.  The mine 
has been closed for several years, but will likely re-
open, and there are no measures in place to protect 
the headwaters from adverse effects from mining 
activities.  Proposed plans to re-open and expand 
the mine will negatively affect the headwaters of the 
Tim River, which flows through Algonquin Park.

Ontario’s Environmental Commissioner recognizes 
that the ecological integrity of protected areas like 
provincial parks is threatened by activities that take 
place outside their boundaries.  To paraphrase the 
Commissioner, the boundaries of these protected 
areas are typically artificial constructs that do not 
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reflect natural boundaries. (See the Commission-
er’s 2006/07 Annual Report Reconciling our Priori-
ties at page 106 at www.eco.on.ca).

We think that the following statement from the Ca-
nadian Institute for Environmental Law and Policy 
clearly states what Bill 173 requires:

There are currently no mechanisms in place to 
allow consideration of the impacts of mining on 
areas such as the headwaters of rivers that flow 
through provincial parks, conservation reserves 
or other sensitive areas. Even a mine located out-
side of a park may be close enough to adversely 
affect a sensitive ecosystem. It is important that 
the potential for such environmental impacts be 
assessed, and that mining claim boundaries be 
redrawn to ensure that mining is not permit-
ted in sensitive areas. This would be consistent 
with the priority of maintaining the ecological 
integrity of parks and conservation reserves en-
shrined in Ontario’s Provincial Parks and Conser-
vation Reserves Act, 2006. (from CIELAP’s paper 
entitled Balancing Needs/Minimizing Conflict 
– A Proposal for a Mining Modernization Act, 
2008 at page 13)

Accordingly, we request that Bill 173 be amended to 
provide that the potential for environmental impacts 
be assessed before mining is permitted in or near 
sensitive areas such as provincial parks, and that 
mining claim boundaries be redrawn to ensure that 
mining is not permitted in or on lands that could 
impact these sensitive areas. 

  Yours very truly, 

  Mike Wilton, President.

Lands for Life/ Ontario’s Living Legacy 

Discontinuation of the “Lands for Life/ Ontario’s Liv-
ing Legacy” initiative in 1999 meant that it was no 
longer possible to add inflowing waterways to the 
E67n (Algonquin Headwaters) category. Ongoing 
negotiations with the Ontario Ministry of Natural 
Resources (OMNR), however, resulted in the creation 
of a list of 9 of the most important inflowing water-

ways being submitted to the Regional Director of 
the Southern Region, OMNR. On March 18th, 2009, 
Mr. Ray Bonenberg, Regional Director, wrote a let-
ter (Appendix V) to District Managers in the Districts 
surrounding Algonquin Park advising that the 9 in-
flowing waterways (see map inside front and back 
covers) were to be given special consideration in on-
going management activities. While this does not 
legislate special regulations, it utilizes and empha-
sizes existing legislation to highlight the importance 
of the 9 inflowing waterways. Algonquin Eco Watch 
sincerely appreciates the assistance of Mr. Bonen-
berg and his staff for their efforts on our behalf.

The Decommissioning of the Canadian National 
Railway’s Main Line Through Algonquin Park 

Algonquin Eco Watch is pleased with recent devel-
opments leading to dialogue with CN. As recently 
as June 16th, 2009, we met with CN personnel, at 
which time their consultant outlined ongoing test 
procedures, discussed results in general terms and 
described upcoming work schedules along the CN 
right-of-way through Algonquin Park. We appreci-
ate the opportunity to meet directly with CN and are 
hopeful that through continued dialogue, mutual 
concerns may be addressed cooperatively.

Gray Water and Domestic Sewage Study

By the end of the 2008 field season, 190 field re-
inspections had been completed within Algonquin 
Park. This included northern properties on Cauchon 
Lake, Little Cauchon Lake, Rain Lake, Manitou and 
North Tea Lakes. Many properties were also complet-
ed on Cedar Lake, Canoe Lake, Cache Lake, Source 
Lake and Smoke Lake. It is expected that most of 
the remaining re-inspections will be completed dur-
ing the 2009 field season, with the remainder com-
pleted during 2010, after which a final report will 
be compiled.
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Appendix V

March 18, 2009   
MEMORANDUM TO:   District Managers, Pembroke, Parry Sound and Bancroft Districts 
FROM:   Ray Bonenberg, Regional Director 
SUBJECT:  Surface water catchments with potential impacts to park values

___________________________________________________________________________________

Over the last year, as part of an on-going dialogue with Algonquin Eco-watch, our regional Hydro-geologist, 
Dave Webster, examined catchments for nine high priority sub watersheds that straddle Algonquin Park and 
which were originally identified during the “Lands for Life” planning process.  

This was in response to concerns of Algonquin Eco-watch around potential activities outside the park boundary 
that could have negative impacts on values within the park due to the catchments for these areas extending 
beyond the park boundaries.  The assessment was to identify the sub-catchments and quantify the potential 
vulnerability of the coldwater streams/lakes and fish habitat in the park to negative changes as a result of re-
source and land use activities happening outside the park boundary.   

Attached is a summary assessment and mapping based on field visits and analysis of available topographical, 
geological and land cover information.  It identifies the surficial drainage vectors by which activities outside the 
park could enter and impact the park system.  

As well as these maps that have been prepared, we will also ensure that the digital boundaries of the catch-
ments are available for use by your staff.  

Could you please ensure that your staff are made aware of this report and mapping and, where appropriate, 
consider it in ongoing management activities (e.g., forest management planning, land management, disposi-
tions, private land stewardship, etc.).  Any permits for work that are issued should clearly identify the sensitivi-
ties in these areas and outline any explicit protection measures that may be necessary to ensure that the values 
are maintained.  

If your staff have any questions on how to interpret the information provided, they can contact Dave Webster, 
Southern Region Hydrogeologist.  

Thank you for your consideration and action on this matter. 

Sincerely,

ORIGINAL SIGNED BY

Ray Bonenberg 
Regional Director 
Southern Region

c:  Monique Rolf von den Baumen-Clark, Southern Region Planning Unit Manager 
 Mike Wilton, Algonquin Eco-Watch 
 John Winters, Park Superintendent, Algonquin Park 
 Eva Kennedy, Manager, Southern Science and Information Section 
 Dave Payne, District Manager, North Bay District
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Chapter 13. 

Afterword 
Where Do We Go From Here?

While it may seem that “Time is our Enemy”, hope-
fully it will prove equally true that “Persistence Pays”. 
Now, more than ever, irreplaceable ecosystems such 
as Algonquin’s need advocates to protect them into 
the future. It seems inevitable that Ontario’s human 
population will continue to grow at a significant 
rate. This will place greater pressure on Algonquin 
Park managers to develop more facilities to handle 
increased Park usage. If this occurs, there is a real 
risk that Algonquin Park will move steadily further 
away from a sustainable “natural environment” 
ecosystem, causing irreversible changes to the resi-
dent flora and fauna. In some ways, Algonquin Park 
has become an experiment to determine whether 
or not humans can realistically co-exist with natural 
ecosystems in perpetuity. 

Algonquin Park has a worldwide reputation as a place 
of peaceful solitude. Visitors come here to relax from 
the cares of everyday life and don’t want to be faced 
with a whole new set of issues. Members, partners 
and contributors to Algonquin Eco Watch however, 
realize that to protect something precious requires 
constant vigilance and acknowledgement of possible 
problems. We salute these people for their deeper 
understanding and hope that they may derive even 
greater pleasure from Algonquin through acknowl-
edging the problems and actively helping to resolve 
them. 

Ongoing Challenges  

As part of the Local Citizens Committee, we have 
participated in developing the 2010 - 2020 Forest 
Management Plan for the Park.  The planning pro-
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vironmental considerations. However, we will con-
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Graphite Mine and the potential for deleterious sub-
stances degrading that river.

We remain optimistic that we will be able to further 
communications with the Canadian National Railway 
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concerned however, regarding the remaining infra-
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by Park staff to proceed with this undertaking until 
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has been achieved – and this is not proceeding 
rapidly. Meanwhile, an in-depth study of eastern 

Algonquin Park, entitled “The North/East Study”, 
was completed and submitted in March of 1999 
but to date has been neither publicly discussed, ac-
cepted, nor implemented – leaving the implemen-
tation of future protective measures unachievable. 
Algonquin Eco Watch will continue to press On-
tario Parks for a complete review of the Algonquin 
Park Master Plan.

Potential/Predicted Threats

There will always be new threats just over the hori-
zon. If we wish to protect the Algonquin Ecosystem 
into the future, we must “expect the unexpected” 
and be prepared to deal with it appropriately. Here 
are examples: 

As Ontario’s population continues to grow, elec-1. 
trical power demands will increase correspond-
ingly. The Province has committed to not only 
developing new sources of energy, but also to 
increasing the efficiency of present sources. 

Figure 13 - 1. High-tension electrical power lines running from the 
dam on the Ottawa River at Rolphton, Ontario, through the centre 
of Algonquin Park.

Mike Wilton
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Algonquin Eco Watch predicts that application 
will be made to twin the high-tension electri-
cal power lines running from the dam on the 
Ottawa River at Rolphton, Ontario, through the 
centre of Algonquin Park. This will mean dou-
bling the width of the present Hydro corridor, 
causing further fragmentation in the Algonquin 
Ecosystem. Algonquin Eco Watch will oppose 
such a development strenuously (Figure 13-1). 

The “spine” of the Algonquin Dome runs 2. 
through Algonquin Park from the southeast to 
the northwest (Figure 6.1) and includes some 
of the highest elevation in Ontario. Prevail-
ing westerly winds off Georgian Bay make this 
a prime area for the development of a “wind 
farm”, which could readily provide electrical 
power to southern Ontario (Figure 13 - 2). If/
when application is made for such an undertak-
ing, we must be prepared to act responsibly and 
ensure that the public is aware of all the inher-
ent ramifications of such a proposal.

David Euler
Figure 13-2.  Further research is needed regarding the 
environmental implications of wind-powered electrical 
generation.
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The Editors

David Euler worked in the Ontario Ministry of Natural Resources for over 22 years where he was a 
wildlife ecologist and research scientist.  He then moved to Lakehead University where he was Dean 
of the Faculty of Forestry and the Forest Environment.  He earned a Ph.D in Wildlife Science and a 
Master of Arts in Teaching Degree from Cornell University.  Dave and his wife Gail live near Echo Bay, 
Ontario, where he is a consultant in wildlife habitat management and forest management, as well as 
a member of the Algonquin Eco Watch Board of Directors.

Mike Wilton worked for the Ontario Ministry of Natural Resources (formerly the Ontario Department 
of Lands and Forests) from 1961 until 1996.  For more than 30 years he worked in and around Algonquin 
Park as a fisheries and wildlife biologist. Mike graduated from the University of Guelph with a degree 
in Fisheries and Wildlife Management. Upon retirement, Mike and his wife Marj formed Algonquin 
Eco Watch, which now operates from their home on the Manitoulin Island, Ontario.

In spite of past hemlock over-utilization, the Algonquin dome represents the last stronghold of the 
Eastern Hemlock in North America. 

For this reason, plus the fact that both moose and deer browse heavily on hemlock regeneration 
causing concern over the future of this species, we chose it to represent all the problems existing and 
potential, which must be dealt with if the Algonquin ecosystem is to survive. 

The hemlock is pictured in the logo as being sustained by a drop of water which represents the plentiful 
moisture supply arriving on the upwelling westerly winds off Georgian Bay / Lake Huron, ultimately 
giving rise to the headwaters of 8 major river systems.  The dome is depicted by the curve in the word 
“Algonquin”, and the circle represents the life-giving sun. Among other things the Algonquin Eco 
Watch Group will work in conjunction with Ontario Parks, the Ministry of Natural Resources and the 
Algonquin Forestry Authority, in an effort to assure the future of Algonquin’s hemlock forests.

Our Logo
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