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Envirothon Learning Outcomes 
 

Teachers! These are the 
Manitoba Curriculum 
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Students! These are the Envirothon Learning Outcomes.    

These are “testable”! 
 

Students should be able to: 
 

S2 – 1-08 1W Identify wildlife species and wildlife signs. 
 

S2 – 1-08 2W Understand basic wildlife survival techniques and needs. 
 

S2 – 1-08 3W Identify, with examples, how wildlife adapts to the environment. 
 

S2 – 1-08 4W Recognize the role of each species in their own, and other, 
habitats. 
 

S4 – 3.3.2 5W Using examples, explain a predator/prey relationship and factors 
which affect it. 
 

S4 – 3.1.3 6W Identify, using examples, where a particular species fits into the 
food web. 
 

S4 – 3.4.7 7W Describe factors which limit or enhance population growth or 
diminishment. 
 

S2 – 1-08 8W Evaluate habitats for certain species according to their specific 
requirements. 
 

S2 – 1-10 9W Understand ways habitats can be affected by outside elements. 
 

S4 – 3.4.6 10W Understand and explain carrying capacity and limiting factors, 
using examples. 
 

S2 – 1-09 11W Discuss how public and wildlife managers help in protection, 
conservation, management and enhancement of wildlife 
populations. 
 

S2 – 1-07 12W Use an example to explain the impact of introducing non-native 
species into an ecosystem (Zebra Mussels are one such example). 
 

S2 – 1-07 13W Recognize endangered species and cite examples of ways to 
improve their plight. 
 
 

S2 – 1-10 14W Identify, with examples, “problem” wildlife; e.g. over-population 
of White-tail deer, urban invasion (Canada Geese), etc. – this is 
not to be confused with animal risk. 
 

No direct correlation 15W Understand how climate change can affect wildlife populations. 
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Websites: 
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Web sites 
 

1W Furbearers of Canada by Fur Institute of Canada 
http://www.fur.ca/index-e/furbearers/index.asp?action=furbearers&page=index    
 

1W Hinterland Who’s Who species fact sheets 
http://www.hww.ca/hww.asp?id=1&pid=0   
 

1W, 5W Smithsonian National Museum of Natural History – North American Mammals –  
Map Search to create a Manitoba mammals field guide and to view various skulls of 
Manitoba mammals 
http://www.mnh.si.edu/mna/  
 

4W, 5W, 
6W, 8W, 
9W, 
10W, 
11W 
 

Chapter 1 – Wildlife populations – University of Minnesota 
http://www.extension.umn.edu/distribution/youthdevelopment/components/6340-02.html  
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Attached PDF documents 
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Document Name 

1W Furbearers of Canada by Fur Institute of Canada 
 

1W Identifying and Preserving Wildlife Tracks by New Mexico State University 
 

10W Manitoba Tall Grass Prairie Preserve by Critical Wildlife Habitat Program 
 

10W The Agassiz Interpretive Trail - Manitoba Tall Grass Prairie Preserve by Nature Conservancy 
Canada 
 

9W,    
11W 

Nature in Trouble – Threats to Wildlife by National Wildlife Federation 
 

11W Purple Loosestrife - Preventing the Spread in Western Canada by Manitoba Purple Loosestrife 
Project 

13W Manitoba Species At Risk fact sheets by Manitoba Conservation Data Centre 
 

14W 
 
 
14W 
 
14W 
 
14W 
 
 

Geese in Winnipeg – A Homeowner’s Guide for Managing Canada Geese by Urban Goose 
Working Group 
 
Be Bear Smart 
 
Living with White Tailed Deer 
 
Living with Coyotes 
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Introduction to Wildlife 

Wildlife, defined as all wild species, make up most of the species and genetic diversity of life. Wildlife 
includes more than mammals and birds living in wilderness areas. Each form of virus, soil organisms, 
plankton and insect, no matter where it lives, is a wild species. 
 
Canada and Manitoba in particular, has a vast abundance of wildlife resources. The diversity of habitat 
types has paved the way for diverse ecosystems. The commercial, game, aesthetic, ethical, scientific and 
ecological values of wildlife have captivated everyone’s interest in these organisms and their naturally 
associated environments. 
 
Without protecting habitat, protecting individual animals becomes meaningless. The basic habitat needs 
of food, water, cover, and space are essential to maintaining healthy populations of diverse species in 
their respective ecosystems. 
 
Since early times in North America, settlers began to use wildlife habitat to build their homes and farms. 
There were no hunting laws and this resulted in some species, like the passenger pigeon, becoming 
extinct. Today, we are still faced with particular species’ numbers dwindling and the threat of extinction 
becoming a reality. 
 
Prior to 1700, no great human-induced changes had taken place in the ecology of Manitoba for hundreds 
and perhaps thousands of years. 
 
Nomadic native peoples, the Cree, Ojibway and Assiniboine lived by hunting bison. After the turn of the 
century, agricultural development increased. Natural landscapes don’t exist as they did when the province 
was created. For the past 100 years, change has been constant. With hunting, management for wildlife has 
become essential. 
 
Manitoba is presently incorporating the concepts of biodiversity maintenance and ecosystem management 
to carry out the sustainable development of wildlife. Manitoba has joined with many partner agencies to 
accomplish a variety of habitat initiatives, including the Tall Grass Prairie Preserve, the Grassland and 
Forest bird Project, the Municipal Stewardship Project, the Urban Habitat Stewardship Project and others. 
Corporations, government agencies, and individuals all have to work together to achieve the needs of this 
precious resource. 
 
It is important to understand the basics of ecology, because humans are only one of approximately 1.3 
million types of organisms that share the planet. 
 
With increased demands on our natural resources, everyone has to work together to ensure a future for 
many species of wildlife. 
 
Maintaining a healthy, biodiverse environment is the key to species survival. Biodiversity means the 
variety of life on Earth. It is measured as the variety within species (genetic diversity), the variety 
between species, and the variety of ecosystems. Education and sound management practises by future 
stewards in wildlife will ensure a future in maintaining healthy, biodiverse ecosystems. 
 
Sources:  Manitoba Hunter Education; 
  Principles of Wildlife management (Bailey); 
  Five-Year Report to the Legislature on Wildlife; 
  Status & History of Wildlife; and 
  Hinterland Who’s Who – Biodiversity  
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Wildlife Conservation and Management 
 
The Canadian Encyclopedia  
© 2005 Historica Foundation of Canada 
 

Wildlife comprises those forms of animal life 

that are not domesticated. Individual members of 

wild species held tame in captivity are still 

considered "wildlife" as they are not genetically 

different from those remaining in a wild state. 

Wildlife conservation and management is the 

protection and use of wild-animal populations 

and of the land necessary to support them to 

ensure that productivity and ecological balance 

are maintained in perpetuity, while social 

benefits are realized. Human activity has 

become one of the most significant influences on 

the abundance and well-being of wildlife.  

The first European explorers and settlers in 

North America found wildlife in abundance. 

This wealth was recognized as having 

immediate commercial value, with fisheries and 

the fur trade being the first widespread 

exploitive activities. As further exploration 

revealed the vast, sparsely populated expanse of 

land, it was believed that natural resources were 

unlimited; hence, there was no apparent need to 

practise conservation.  

Wildlife, fish and timber were free for the taking 

for personal use, or could be converted into a 

monetary return. The practical result of this 

attitude became apparent in the latter half of the 

19th century. Wapiti once roamed to their 

eastern limit in Ontario. Land development and 

uncontrolled harvest had extirpated them in that 

area by 1850. Wild turkey disappeared well 

before 1900, but only with the extinction of the 

once abundant passenger pigeon was there 

sufficient concern to cause the passage of 

wildlife conservation laws. While concern and 

consequently protective legislation developed in 

eastern Canada, western and northern Canada 

were still held to be boundless frontiers. Wapiti 

rapidly diminished on the prairie; by 1890 only 

scattered, remnant populations remained 

throughout their former western range. In the 

1820s bison teemed in millions, defying 

counting, across the N American plains. Their 

numbers remained significant to the late 1870s 

but, by 1885, they were almost gone.  

The people of Canada, however, still believed in 

the myth of unlimited land and wildlife. 

Government and people were preoccupied with 

economic prosperity, transcontinental railways 

and Confederation. The British North America 

Act (1867) assigned resource-management 

responsibilities to governments; wildlife is 

obvious by its omission, being lumped under 

"matters of private and local nature." Wildlife 

enthusiasts of the 1880s solemnly predicted the 

extinction of most large N American mammals, 

but the next 2 decades marked a significant 

turning point in wildlife history in Canada. 

Following Confederation and the assumption of 

resource-management control by the original 

provinces, a move was made to develop wildlife 

conservation laws. The first national park in 

Canada, Banff National Park (est. 1885), was 
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not created to protect wildlife, although this 

became one of its significant functions. The 

concept led to the creation of Bison Recovery 

Park at Wainwright, Alta, and Wood Buffalo 

National Park, Alta and NWT.  

International concern for the well-being of 

migratory birds slowly gained support and led to 

the signing, between Great Britain (on behalf of 

Canada) and the US, of the Migratory Birds 

Convention Treaty (1916). This treaty led to the 

passage of the Canada Migratory Birds 

Convention Act in Aug 1917. In 1919 the 

Canadian government convened the first 

national wildlife conference among various 

government representatives. The first bird 

sanctuary in N America (and perhaps the 

Western Hemisphere) was created at Last 

Mountain Lk [Sask] in 1887; however, the 

declaration establishing it remained essentially 

unrecognized until after the signing of the 

Migratory Birds Convention Treaty.  

Land and population protection through park 

and sanctuary creation became a common 

solution, although not always without heated 

argument and dispute. Sanctuaries have been 

created by federal and provincial governments in 

key locations throughout the country. Some 

notable coastal island sanctuaries for seabirds 

have been declared on Bird Rocks, Percé Rock 

and Bonaventure I in the Gulf of St Lawrence, 

while many inland sanctuaries have also been 

recognized. These areas were to protect against 

overharvesting but they have come to reflect 

protection of original habitats as well.  

Between 1900 and 1960 considerable success 

was achieved in wildlife conservation. The 

banning of commercial killing of wildlife over 

vast areas, combined with favourable climatic 

trends, has allowed for dramatic recovery. Bison 

were returned from the brink of extinction. The 

whooping crane population was protected from 

hunting, and its nesting and wintering areas have 

been safeguarded. White-tailed deer now 

flourish in regrowth forests and in fringe 

agricultural areas. Wapiti, aided by transplanted 

populations, have regained strength in the 

mountain regions and in the localized areas of 

the prairie that are associated with parks. Sea 

otters have responded to protection from 

commercial overharvest. Beaver have returned 

from dangerously low levels to become a 

problem species, causing damage where 

populations are not controlled. Through 

protection, northern tundra muskoxen have 

shown a dramatic recovery, as have prairie 

grassland pronghorn.  

Wildlife Management 

Wildlife management in Canada is a reflection 

of legislation which can be divided into that 

concerning fisheries and marine mammals and 

that dealing with other forms of wildlife. The 

Fisheries Act of Canada provides that all fishes 

and marine mammals in Canadian waters are the 

responsibility of Canada's Department of 
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Fisheries and Oceans (DFO). The DFO actively 

protects and manages marine mammals (seals, 

whales, walrus, etc) and offshore fisheries. 

Marine fish and mammal populations are viewed 

primarily as a commercial resource. Legal 

harvesting seasons and quotas on lobster, salmon 

and other species reflect the continued 

monitoring of populations and harvest. Harvest 

management, together with pollution-control 

laws, is designed to maintain healthy, viable 

populations. The industry depends on the 

sustained yield of a quality product.  

To provincial and territorial governments are 

delegated the active responsibility for inland 

freshwater fisheries, subject to federal laws. 

These fisheries are largely managed as a 

recreation resource for sportfishing but also have 

significant commercial value. The Great Lakes 

and the larger lakes of the northern and prairie 

regions support sizable industries, including the 

export trade. Fisheries research is conducted by 

both levels of government, often in concert with 

various universities.  

Birds, land mammals, amphibians, reptiles, etc, 

make up the second major group. Migratory bird 

conservation is managed in an unusual manner, 

being conducted co-operatively by federal and 

provincial governments under the authority of 

the Canada Migratory Birds Convention Act. 

This law also ensures international co-

ordination. Migratory birds include waterfowl, 

cranes, shorebirds, seabirds and birds generally 

grouped as songbirds and insect eaters. Other 

land-related wildlife is managed and protected 

primarily by provincial laws, when possible in 

co-operation with the federal government. 

Nongovernmental conservation organizations 

and individuals play an increasingly active role 

in wildlife management and general wildlife 

education.  

Population surveys are conducted regularly on a 

wide variety of wildlife to allow management 

agencies to monitor population trends and 

distribution. Surveys may be conducted on the 

ground or from aircraft, often with the aid of 

photographic techniques. The harvest of wildlife 

is monitored and recorded for comparison with 

other population information, in an effort to 

ensure the maintenance of optimal populations. 

Less visible forms have defied accurate 

monitoring techniques. Sample counts, 

conducted mainly by volunteer conservation 

organizations, provide some insight into the 

well-being of these species.  

The Canadian native peoples have been granted 

special-use rights to wildlife through a varied 

and complex process of treaties and laws (see 

Indian Act, Land Claims). While the 

continuance of existing rights has been assured 

by The Constitution Act, 1982, the exact rights 

of individuals residing in different areas or being 

of diverse ancestry remains unclear. Supreme 

Court of Canada rulings have clarified the rights 

in some areas, but others remain unresolved, 

thus posing serious limitations to individual 

resource users and management agencies.  
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Just as humans and domestic livestock require 

food, shelter and space in order to survive, so do 

the various forms of wildlife. Efforts are made 

by all Canadian wildlife agencies to preserve 

and protect key wildlife areas on government 

lands. Government agencies and 

nongovernmental groups operate programs for 

the purchase of unique wildlife lands from 

private individuals. If many species are to be 

maintained at desirable levels, a means must be 

found of encouraging the management of all 

lands in accordance with an awareness of 

wildlife needs.  

Government wildlife agencies and public groups 

have formed the Committee on the Status of 

Endangered Wildlife in Canada (COSEWIC), 

which encourages and commissions studies on 

rare and endangered animals or on species of 

unknown status. Recommendations of the 

committee encourage increased protection as 

required. Through its membership in the 

Convention on International Trade in 

Endangered Species (1973) (CITES), Canada is 

involved with most conservation-minded 

countries of the world in the protection of 

endangered species. Canada's increasingly urban 

society moves most people away from direct 

interaction with wildlife. Thus, there is need for 

an increasing effort toward wildlife conservation 

and toward management education, information, 

and interpretation programs.  

Conclusion 

Recovery of wildlife, primarily from 1920 to 

1970, has reflected societal concern which 

demanded active management programs. Public 

and nonprofit organizations such as the 

Canadian Wildlife Federation, Canadian Nature 

Federation, Ducks Unlimited (Canada), World 

Wildlife Fund (Canada) and the Nature 

Conservancy of Canada, at the national level, 

and their provincially based affiliates, have 

played a significant role in concert with 

government conservation agencies (eg, the 

Canadian Wildlife Service of Environment 

Canada). However, populations have returned 

only to those areas that remain suitable for their 

production. Habitats suitable for population 

production have been the key ingredients of 

conservation programs. Populations will not 

return where land has been modified from its 

natural state through agriculture or through 

industrial and urban development.  

While many forms of wildlife are more abundant 

now than they were in 1870, a number of species 

have continued to decline to threatened levels or 

are in danger of extinction. Wetland drainage 

permanently removes the habitat required by 

many species. Pollution of rivers and estuaries 

renders them unfit for wildlife survival. Acid 

rain from industrial effluent stacks, automobiles 

and urban areas continues to sterilize vast tracts 

of the land and waterways of eastern Canada. 

Marine birds and mammals increasingly face the 

threat of offshore oil spills and general pollution 

of the oceans. The direct threat of uncontrolled 
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harvest, so devastating in the 19th century, has 

been replaced by the indirect, insidious but 

permanent threats of environmental degradation 

that are characteristic of the 20th century. If 

society wishes to maintain wildlife in its variety 

and abundance, a place for wildlife must be 

maintained in land-use planning and 

environmental management.  

The uses and value of wildlife to society are 

varied. Wildlife is one part of the equation 

which, together with vegetation and the 

nonliving environment, constitutes the "balance 

of nature," ie, the set of complex natural 

processes on which human survival depends. A 

country fit for wildlife is a country fit for people. 

Wildlife is a direct source of food and other 

products for many Canadians. While this value 

is most apparent in northern regions, it is also 

significant in southern Canada. Coastal and 

inland commercial fishing, based on naturally 

reproducing populations, is a significant 

industry. The wild fur industry provides a direct 

source of income for thousands, representing the 

highest continuing economic return of any 

resource in mid-northern regions. These harvest 

uses not only give direct economic return but, 

provided their management is biologically 

sound, also keep populations in balance with 

their food supply, preventing overpopulation and 

dramatic losses from starvation and disease.  

Wildlife is a basic component of outdoor 

recreation and part of the national heritage of all 

Canadians. Wildlife reflects the condition of the 

environment and constitutes a "barometer" for 

measuring environmental change. Throughout 

Canada, wildlife is the legal property of all 

Canadians. Its ownership is entrusted in law to 

the stewardship of the various governments. 

Sound conservation and management of all 

wildlife is thus the rightful concern and 

responsibility of all Canadians.  

Suggested Reading J. Foster, Working for 
Wildlife: The Beginning of Preservation in 
Canada (1978); R. Vontobel, Man and Wildlife 
in a Shared Environment (1982).  
 

 

Author GORDON R. KERR  

The Canadian Encyclopedia © 2005 Historica 
Foundation of Canada  
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Ecology and Wildlife Management 
Introduction 

Ecology is the science of the environment, the 

study of how the world works as a unit. It is the 

study of organisms in their home, a study of the 

structure and workings of nature, and of the 

relationships and interactions among living 

things and their surroundings. 
 

It is important to understand the basics of 

ecology, because humans are only one of 

approximately 1,300,000 types of organisms that 

share the planet. We will examine the basic 

principles of ecology, the way they affect plant 

and animal communities, and the basic 

principles and activities of wildlife management. 
 

Wildlife management is a bewildering term to 

many people. Part of the reason for this is that 

the field, as we know it today, is relatively new. 

Why would a moose or a robin need to be 

managed? Can’t we just let nature take its 

course? In a wilderness setting sometimes we 

can, but there is little true wilderness left. There 

are very few places where we have not intruded 

in some way, changing the environment and 

using natural resources to suit our own purposes. 

The concept ‘wild’  creates some problems, for 

‘wilderness’ and wild´ generally mean ‘in the 

absence of humans’.  In attempting to manage 

wildlife, we unavoidably influence the resource. 

A measure of our success is the degree to which 

we keep wilderness and wildlife ‘wild’. Wildlife 

management is a complicated field that involves 

the public, the users, private industry, 

government managers and lawmakers. 
 

History of Wildlife Management 
Management of wildlife began in Europe where 

landowners owned the land and the wildlife. 

They had keepers of wildlife who took care of 

the animals and controlled poaching. There was 

no public hunting; only the landowner and his 

guests hunted and the keeper was his guide. 
 

In North America, settlers began to use wildlife 

habitat for space to build their homes and farms. 

They did not have hunting laws. Some hunters 

sold harvested wildlife; too much of this led to a 

decrease in wildlife. Because there were no 

laws, the numbers of animals harvested could 

not be controlled. For example, passenger 

pigeons became extinct and very few wild 

buffalo remained. People grew concerned about 

the wildlife and passed laws to conserve and 

protect it. In North America, the public owns the 

wildlife; they are responsible for it. The shift 

from private ownership to public ownership was 

the key in the development of all future wildlife 

management in North America. 
 

Wildlife management is the wise use of the 

outdoors. To understand it, you must study 

animals and their habitat. 
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Ecological Terms 
Ecosystem: a community of living things 

interacting with one another and with their 

physical environment (air, water, soil, wind, 

etc.). An ecosystem can be a planet, a forest, a 

lake or a fallen log. 

 

Organism: refers to all plants and animals, 

including humans. These living units include not 

only large organisms such as trees and whales, 

but also the simpler species such as fungi, 

bacteria and protozoa. 

 

Community: the populations of plants and 

animals living and interacting with one another 

in a given locality. 

 

Habitat 
 

 

 

 

 

 

 

 

 

 

 

All living things have basic habitat needs, four 

of which are: food, water, cover and space. 

When these needs or habitat factors are in good 

supply, they contribute to the well-being of 

wildlife. If any factor is in short supply, it limits 

the number and distribution of wildlife and is 

called a limiting factor. An animal’s habitat or 

‘address’ must provide these four basic needs in 

proper ‘arrangement’, which is the fifth basic 

habitat need. Each species of animal has its own 

habitat requirements. Although they are keen to 

protect animals, many people do not understand 

the vital role of habitat. Without protecting 

habitat, protecting individual animals 

becomes meaningless. 

 

Food – All animals need food to meet their 

energy needs:  to grow, reproduce, escape 

predators and survive chilling winters or long 

migrations. Each species selects particular foods 

from many items that are present in its 

environment – just any kind of food will not do. 

For white-tailed deer or moose to survive, there 

must be enough browse to last the winter, and 

the browse must also have sufficient nutritional 

value. The quality of food, as well as the amount 

present, is important for survival. Food quantity 

may vary with the season, or even the location. 

Food must also be accessible to the animals. In 

winter, deep, crusted snows may bury much of 

the food supply. An important objective for 

wildlife management is to conserve important 

feeding areas, and to increase the amount of 

quality food available for wildlife. Winter food 

shortage is the most important limiting factor 

for many wildlife species. 

 

FOOD WATER 

COVER SPACE 

ARRANGEMENT 

BASIC 

HABITAT 
NEEDS 
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Cover – Birds and mammals need shelter or 

cover to hide in, to raise young and to protect 

them from bad weather. Dense vegetation is the 

most common kind of cover, but cover may also 

include rock piles, burrows in the ground, holes 

in logs, or bodies of water. Some small animals 

such as beaver and muskrats, build their own 

cover in the form of houses. Plant cover is 

removed or altered by many modern land uses 

such as logging, housing, farming, cattle grazing 

and open-pit mining. 

 

Water – All animals need water. Many of our 

wildlife species get enough water from the food 

they eat, such as succulent plants, but some also 

need to drink water. Fortunately, water is 

generally well distributed in Manitoba and 

usually not in short supply. 

 

Space – Animals need space to survive. 

Overcrowding leads to severe competition for 

food and breeding sites, and eventually to 

malnutrition and rapid spread of disease and 

parasites. Most animals are territorial to some 

extent; that is, they will occupy specific sites 

sometimes known as Home Range. Their 

territoriality tend to ensure spacing and prevent 

over-crowding. Because of the need for space, 

a given area will only support so many 

animals, no matter how much food, water or 

shelter they receive. 

 

Many species have very particular needs for 

breeding sites. Dense forest cover is needed by 

moose to conceal newborn calves, and by tree-

nesting birds to hide their nests. Bald eagles 

need large old trees to support their bulky nests 

and these trees must be near the shorelines 

where they feed. Hole-nesting birds need snags 

and old trees in which to excavate nests, falcons 

need cliff ledges, and seabirds that nest in 

colonies need secluded islands. Some mammals, 

like wolves and bears, need particular soil 

conditions for digging their maternity dens. 

Wildlife managers try to protect breeding sites, 

and to improve them where possible. 
 

Arrangement – Just as the arrangement of our 

homes, grocery stores, workplaces and needed 

services is important to us, the arrangement of 

food, cover, water and space is important in 

determining the numbers and distribution of 

wildlife. For many species of wildlife, the best 

arrangement is in small blocks that produce 

‘edges’. 

 

Edge Effect – Where edges or borders or 

habitats overlap each other, change in vegetation 

is most noticeable. The zone of change or 

transition offers the greatest mixture of habitat, 

which in turn is used by a high diversity of 

wildlife species. The best wildlife habitat has 

an abundance of edge arranged so that food, 

cover, water and space are close to each 

other. For example, a recent cut-over with 

residual forest cover bordering a bog would 

provide ideal moose habitat. 
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Carrying Capacity – No matter how good a 

habitat is, and no matter how much protection is 

given to the animals in it, a given area will only 

support so many animals. 
 

The number of animals that an area will 

support without damage to the habitat or to 

the animals is called the ‘Carrying Capacity’ 
 

It is the task of the wildlife manager to maintain 

the numbers of animals within the carrying 

capacity. The uppermost limit on the size of a 

population is often determined not by the 

animals themselves but rather by the availability 

of food. In general, the growth of plants depends 

on the supply of nutrients and solar energy. The 

quantity of plant material produced determines, 

in turn, the maximum possible population of 

herbivores (plant-eaters). The number of these 

animals will then set a limit to the number of 

carnivores (flesh-eaters).  

There may be factors other than food limiting 

the growth of a population, and so the maximum 

size of the population may never be reached. 

There may, for example, be enough food to 

support a thousand birds in a certain area but 

suitable nesting sites for only one hundred. 

Some birds and mammals can increase in 

numbers very quickly, and may temporarily 

exceed the carrying capacity of their habitat. 

This results in social stress, competition for 

food, starvation, and greater exposure to disease, 

predation and parasites, poor reproductive 

success, and damage to the habitat. 

 

 
 

For example, multiplying muskrats can very 

quickly eat all the vegetation in a marsh and then 

die out. Subsequently, the damaged habitat has a 

reduced carrying capacity. A good trapper will 

watch the effects that muskrats are having on 

marsh vegetation and harvest the excess 

population before it damages the habitat. 

 

It is the combination of available food and home 

range size, which helps define the upper limit to 

population growth. Many animals occupy 

specific home ranges or territories in order to 

ensure that they have enough food, cover, and 

breeding sites to raise their young. This may be 
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as small as 4 km (sq.) for moose or as large as 

200 km (sq.) for wolves. The territory size 

reflects the carrying capacity of the habitat; 

territories often function to limit the number of 

animals supported in an area. 
 

Most animals are food (prey) for other 

animals, and when their population increases, 

so does the number of predators. Once the 

prey population has been reduced, there may be 

less food for some predators; their numbers will 

decline and a balance may again be restored. An 

example of this ‘cyclic population’ is the 

relationship between the snowshoe hare and the 

lynx. Lynx, because of their large well-furred 

feet, are physically adapted to pursuing 

snowshoe hare and feed almost exclusively on 

them. Both populations follow a ten-year cycle 

of boom and bust. The cycle of lynx follows that 

of the snowshoe hare by one or two years. For 

example, when snowshoe hare numbers reach 

their ‘low’, the lynx population responds with a 

lower survival rate of young and a lower 

reproductive rate in females because of the 

reduced food source. 
 

It was not too long ago that various creatures 

were classified as either “beneficial” or 

“nuisance” according to their supposed effect 

upon populations valued by humans. Ignorant of 

the role played by predators in regulating and 

maintaining prey populations, many agencies 

actively promoted widespread killing of 

predators. This resulted in the destruction of 

habitat by a prey species growing out of control. 

It soon became obvious that all parts of a 

community, including predators, were valuable. 

Unfortunately, we often simplify the complex 

systems of nature for our own benefit and use. 

Wildlife agencies have begun to look at all 

aspects of the environment when developing 

management plans for wildlife. This Integrated 

Resource Management approach will guide all 

management decisions in the future. 
 

Succession (Habitat Change) – Habitat, the 

complex association of soil, water and plants is 

in itself dynamic and ever-changing. These 

changes can be subtle or dramatic. A forest fire 

causes a dramatic habitat change. The coniferous 

forest, cool and shady, disappears. Eventually, 

on the blackened, but now sunlit ground, grasses 

and other plants appear. Each type of plant 

appears, grows, matures, and disappears to be 

replaced by others which also go through their 

stages and are replaced by still other varieties. 

This series of changes taking place is not 

random or haphazard but a predictable, 

sequential chain of events called succession. 

Succession is the orderly replacement of one 

biotic community with another. With each 

successional stage, be it subtle or dramatic, 

habitat is changed. With changes in habitat come 

changes in the forms of wildlife using that 

particular habitat. 
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The coniferous forest, burned or logged, is 

replaced by a low ground cover of grass and 

flowering plants. Over the next few years – 

shrubs, bushes, willows, aspens and coniferous 

trees, each in turn, make their appearance. 

Finally, the forest is once again as it was, 

composed almost entirely of coniferous trees. 

This final or climax stage will remain until, as a 

result of fire or logging, the successional cycle is 

triggered once again. 

 

Each species of wildlife has unique habitat 

requirements. Therefore, changes in habitat 

will change the kinds of wildlife associated 

with it. 
 

In the example of coniferous forest succession, 

as willow, aspen and low shrubs take over a 

logged area, white-tailed deer and moose take 

advantage of the abundance of preferred food. 

The climax coniferous stage accommodates such 

species as fisher, marten and red squirrels. 
 

Population Dynamics 
 

A population is a group of animals of the same 

species that occupy a particular area. Dynamics 

refers to motion or change from within. 

Population dynamics means the changes that 

occur in a population over time. The study of 

population dynamics helps explain why wildlife 

populations must be managed and how. Two 

major factors affect the population dynamics 

of wildlife-the birth rate and the death rate. 

 

Birth Rate: 

Most wildlife species have a high birth rate. 

Generally the smaller species of wildlife have 

higher birth rates than the larger species. The 

most important factors that affect the birth rate 

are: 

- age at which breeding begins. 

- number of births per year for each breeding 

female (how many times each year young are 

born). 
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- number of young born per litter. How many at 

a time? 

 

 
 

 
 

Death Rate: 

The death rate of most wildlife species is high. 

The smaller species of wildlife have higher 

death rates than the larger species. The principal 

factors affecting the death rate of wildlife in 

Manitoba are: 

- availability of food • predation and cover • 

human activities 

- weather • disease and parasite 

 

 

Ecological Principles and 
Populations 
 

Many wildlife populations appear to fluctuate 

widely over time, but they actually are moving 

toward equilibrium or stability with the carrying 

capacity of the habitat. Habitat includes factors 

such as food, water, shelter and space. Within 

the limits of those factors, reproduction is often 

negatively affected at very low or very high 

population levels. Negative impacts may include 

fewer embryos, an imbalanced sex ratio at birth 

or decreased survival of the young. Generally 

the number and size of litters are inversely 

related to the density of the breeding population 

in limited environments. 

 

If there are more white-tailed deer than the area 

can support, there often will be more males than 

females born and fewer fawns will survive their 

first year. A reduction in the fawn crop is also 

common following severe winters. In 

subsequent years if winters are mild and habitat 

not limiting, twins and occasionally triplets will 

be common in the deer population. 

 

Harvest mortality is generally additive to other 

forms of losses in the population, particularly in 

those populations that are much below 

environmental carrying capacity. However, 

many species can compensate for losses by 

having more and larger litters and by breeding at 

a younger age. 
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Wildlife Values 
Many people benefit from our diverse wildlife 

heritage. Wildlife provides food; income for 

trappers, outfitters, fur traders, and taxidermists; 

hunting opportunities for city and country 

dwellers alike; opportunity for scientific 

research; study for naturalists; and aesthetic 

pleasure for everyone. 

 

Wildlife, like forests, water, fisheries and 

soils, is a natural resource. Wildlife is used 

directly by many people and influenced directly 

and indirectly by the numerous ways humans 

use other natural resources. 

 

Classification of Wildlife Values: 

1. Recreational - The recreational value of 

wildlife is growing as more people with 

increasing amounts of leisure time take up 

hunting, fishing, wildlife photography, 

wildlife viewing, etc. 

 

2. Commercial - Commercial value of wildlife 

has increased within recent years mostly 

because of increased interest. Millions of 

dollars are spent annually by hunters, 

fisherman, and other wildlife oriented 

persons. 

 

3. Biological - Many wildlife species are 

valuable in controlling harmful pests. On the 

negative side, some animals may become 

pests themselves around farms, homes and 

industries. 

 

4. Scientific - Wildlife has value for providing 

animals for research purposes. The study of 

animal population behaviour helps in our 

understanding of the human species. 

 

5. Social - The social value of wildlife brings 

together people with a common interest in 

conservation. 

 

Categories of Wildlife: 

Wildlife Species are defined by law and are 

generally valued for food, for particular products 

such as hides or feathers, and for the hunting 

opportunities they provide. Current licensing 

regulations define “game” in the following 

manner. Big game animals include bear, caribou, 

deer, elk, moose and wolves. Upland game birds 

include ruffed grouse, spruce grouse, sharp-

tailed grouse, gray partridge, wild turkey and 

ptarmigan. Migratory game birds include ducks, 

geese, sandhill cranes and snipe. 

 

Non-game animals are those not hunted or 

trapped. Songbirds, birds of prey, small 

mammals, reptiles and amphibians are included 

in this category. 

 

Furbearing animals are defined by law and are 

generally valued for furs. Examples of 

furbearing animals are: coyote, pine marten, 

beaver, fox, muskrat and mink, raccoon, otter 

and lynx. 
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Extinct - A species that no longer exists. 

 

Extirpated - No longer exists in the wild in 

Manitoba; but exists elsewhere.  

 

Endangered species - In many cases, these 

species are in danger of extirpation because 

humans have encroached upon or destroyed their 

habitat. 

 

Threatened species - These species are also in 

danger but their position is not as desperate. Law 

protects both endangered and threatened species 

and their habitats. 
 

Wildlife Management and 
Conservation 
 
Using the basic principles of ecology, wildlife 

managers attempt to maintain and manage 

wildlife population. Wildlife is one of our 

valuable resources, and in this context, wildlife 

managers are really resource managers. A 

resource can be defined as ‘any available supply 

that can be drawn upon when needed’. 

Natural resources are those resources supplied to 

us by nature, for example, plants, water, soil, 

minerals and wildlife. 
 

Some resources, once drawn upon and used, are 

then no longer available to us. Coal, gas and oil 

are examples of natural resources that cannot be 

replenished or replaced once they have been 

used. They are called ‘non-renewable 

resources’. Other kinds of natural resources can 

replenish themselves through natural means and 

thus continue to remain available for further use. 

These resources, such as vegetation and wildlife, 

are termed ‘renewable resources’. 
 

 

Wildlife Management Plan 
Objectives 
 
Wildlife management plans attempt to: 

1. allow for continued consumptive use of 
wildlife; 

 
2. distribute hunting pressure more evenly; 

 
3. keep populations in balance with available 

habitat (maintain the integrity of the entire 
ecosystem). 

 
 
Wildlife management can be thought of as a 

field of ‘applied ecology’ and is in many 

respects very similar to the practice of 

agriculture or forestry. A forester plants trees, 

allows them to grow and eventually harvests 

them. A farmer must continually remove and 

market animals from the herd to keep it within 

the carrying capacity of the farm. If a farmer did 

not do this, the yearly addition of calves to the 

herd would increase the number of animals to a 

point beyond the capacity of the land to support 

them. 
 

Similarly, wildlife managers try to control 

wildlife populations. A sufficiently high 

breeding population is maintained to maximize 

the reproductive potential of that population. As 

with the farmer, there is a need to remove or 

harvest a portion of that population to keep it 
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within the ability of the habitat available to 

support it. In essence, through hunting, 

wildlife managers ‘farm’ wildlife just as the 

farmer manages a herd. 
 

The science of wildlife management is more that 

simply exercising control of population numbers 

by controlling the harvest. We manage not only 

the species but the ecosystem in which it occurs. 

By manipulating the various factors which 

affect wildlife species and limiting the 

carrying capacity of their habitats, the 

wildlife manager attempts to maximize the 

crop available for harvesting and for viewing 

purposes. 

This can generally be done by developing 

habitat to create more space, food, cover, or 

other critical components. Although primarily 

done to benefit a wildlife species, the creation of 

new habitat will also benefit many other kinds of 

wildlife. 
 

Wildlife Management Techniques 
Wildlife management is the practical application 

of ecological principles to ensure the survival of 

all animals. Present wildlife management efforts 

focus on the conservation and continued 

existence of ideal numbers of wildlife. Wildlife 

managers use several approaches to arrive at 

these goals including: 
 

1. Research 

2. Monitoring 

3. Refuges 

4. Management areas 

5. Seasons and bag limits 

6. Habitat management and conservation 

7. Hunting and trapping 

8. Public education 

9. Compliance (laws) 

10. Cooperative, co-management or joint 

management agreements 

11. Species re-introductions. 
 

Research – In order to exert careful control over 

the amount taken and methods used in the 

harvesting of wildlife, wildlife managers need a 

great deal of information about wildlife 

populations. Most importantly, they need an 

estimate of the number of animals in the hunted 

population, and the number taken each year. 

 

Monitoring – Estimating the number of animals 

present is called inventory. Biologists use aerial 

surveys to inventory most large wildlife species. 

When leaves have fallen from the trees and 

snow is on the ground, dark animals like moose 

are fairly easy to see from the air. The animals 

may be counted and classified on sample plots 

or entire winter ranges. 

To be accurate, an inventory should also assess 

the land base that sustains the population. Our 

ability to inventory has been enhanced by: 
 

 aerial surveys using airplanes or helicopters; 

 improvements in optics, primarily night-

vision scopes; 

 the advancement of remote sensing imagery; 

and, 



     Manitoba Envirothon – Wildlife 
     _________________________________________________________________________________________________________ 

- 21 - 

 the development of electronic technology, 

particularly computers and radio 

transmitters. 

 

It has also been enhanced through new 

knowledge about wildlife species, biology, 

behaviour and habitat requirements.  For many 

species, it is easier to measure and assess habitat 

components than to attempt actual population 

inventories. This is due to several factors such as 

the seasonal fluctuations of populations, the 

difficulty and expense of observing and/or 

tracking individual animals, and the 

complexities of external influencing factors such 

as predation and competition. 
 

Wildlife managers need to look for an 

appropriate mix of population and habitat 

evaluations to support their management 

decisions. Once wildlife habitat is classified, 

selective population surveys can be done to 

monitor population status and to provide 

carrying capacity estimates. Long-term 

monitoring of wildlife populations can be done 

through a combination of habitat assessment, 

periodic population surveys and information 

from hunters. The hunters’ assistance in 

monitoring wildlife populations is a necessary 

contribution and important management 

tool. 
 

Refuges – Refuges may be: 1) all species, 2) 

upland birds, 3) waterfowl, and 4) furbearing 

animals.  

 

Refuges provide safe areas during staging 

periods, restrict hunters access to staging 

waterfowl, eliminate the potential for hunting 

related accidents near urban centers and high 

non-consumptive resource user areas like Birds 

Hill Provincial Park and critical habitat areas. 

 

To be effective in the conservation of habitat 

and wildlife, refuges must be used with other 

management tools as part of a complete 

management plan. 

 

Wildlife Management Areas and Other 

Hunting Areas – Wildlife Management Areas 

are designated lands created within an agency’s 

jurisdiction and in some cases these areas are 

managed separately. They may be based on 

habitat, species, remoteness, hunting pressure or 

any other factor which managers feel requires a 

certain area to be managed separately. By 

breaking a larger area into smaller management 

areas, biologists can better gauge population 

levels, habitat conditions, hunting pressure, etc. 

 

Seasons and Bag Limits – The ability to set 

seasons and bag limits is an important part of 

managing wildlife populations. A season, in this 

context, is the time period when a particular 

species may be hunted. Seasons and bag limits 

are set only after considering all factors 

affecting that population. If a wildlife manager 

feels a need to increase or decrease a particular 

population, seasons can be lengthened or 

shortened to help reach the desired number. 
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Seasons also help protect animals during critical 

breeding stages. 

 

Hunting seasons are generally set for the fall. 

The primary reason for this is to remove excess 

animals from a given population before winter, 

when competition for food becomes a limiting 

factor. After spring births, some species exceed 

the carrying capacity. Hunting decreases 

chances of starvation and habitat damage. 
 

Habitat Management and Conservation – 

Habitat management and conservation is the 

single greatest challenge facing the wildlife 

manager today.  
 

Habitat is the combination of soil, water and 

plants, commonly called ‘cover’ in which 

wildlife exists. The relationships between soil, 

water, plants and the species of wildlife 

dependent on them are many and varied. 
 

Humans and their activities can cause profound 

and often irreversible changes to habitat, usually 

to the detriment of wildlife. In order to maintain 

productive wildlife habitat, planning programs 

concerning man’s use and the future of habitat 

components are necessary. Both short and long 

term planning for use of our land and water 

resources must include a recognition of the need 

to maintain suitable habitat if wildlife is to 

continue to flourish. Agriculture, timber harvest, 

extracting of gravel, oil and gas, as well as our 

use of water must be based on and guided by 

sound land and water use planning. Both the 

private sector and the many agencies of 

government, including the wildlife managers, 

are cooperatively working and planning to 

minimize our effect on habitat and the wildlife 

dependent on it. 
 

The single greatest threat to wildlife today is 

the loss or degradation of habitat. Without 

healthy habitat few species of wildlife can 

survive. 
 

Many provinces have passed Wilderness and 

Ecological Reserves Acts. Wilderness Reserves 

are large areas, few in number, designed to 

protect significant portions of our wild 

landscape. They are areas to which people can 

go to hunt, fish, travel, or otherwise experience 

and appreciate a natural environment. Ecological 

Reserves are generally much smaller, but more 

plentiful in number. They provide, among other 

things, areas for scientific research and the 

conservation of habitat for rare or endangered 

plant and animal species, and a standard by 

which development in other areas may be 

measured. There is no hunting or trapping 

allowed. 
 

Habitat, like wildlife, cannot be ‘preserved’ 

forever in a particular stage or condition. In 

any natural system, changes are constantly 

occurring. Plant food used by wildlife 

germinates, grows, matures and is replaced by 

other plants. Each stage in the series or 

succession of changes that occur constitutes a 

different kind of habitat and results in an 
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accompanying change in the wildlife found 

there. An area that is diverse in habitat, which 

offers a variety of different kinds of cover, will 

maintain the greatest diversity or kinds of 

wildlife.  

 

Habitat provides more than food. It also 

provides protection and means of escape from 

predators or harsh weather. Once research has 

identified the habitat requirements of a species 

and inventory has determined the abundance of 

that habitat, wildlife managers can decide 

whether to alter or manipulate habitat using 

various techniques. One method creates a 

particular successional stage of cover for the 

wildlife species desired and maintains that stage 

as long as possible. The provision of such 

habitat increases the carrying capacity of the 

area and populations increase accordingly. 

 
Hunting and Trapping – Regulated hunting and 

trapping also make it possible to harvest animals 

when populations are at, or close to, their 

highest numbers over the year. Hunting and 

trapping remove a portion of the annual 

surplus before it is lost to “natural” causes. 

This is called the “harvestable surplus”. 

 

Regulated hunting has never led to the 

extinction of a wildlife species or caused any 

species to become rare or endangered. 

 

The “Law of Diminishing Returns”, coupled 

with wildlife regulations, tends to avoid the 

“shooting out” or “overharvesting” of wildlife. 

As a population decreases, the remaining 

animals become more wary, widely separated 

and harder to find. It then takes more effort on 

the part of the hunter to harvest an animal. 

Beyond a certain level of effort required, most 

hunters will lose interest and turn to hunting 

other species, or move to other areas. Even at 

low population levels, the animals taken by 

hunters are a part of the harvestable surplus. For 

example, grouse populations may be reduced by 

70 percent or more due to winter mortality and 

other factors, whether they are hunted or not. 

 

Some of the funding needed for wildlife 

management programs is provided by hunters 

and trappers.  

 

Public Education – There is much public 

concern about hunting and a fear that hunting 

will deplete a species to the point where it 

becomes endangered or even extinct. In reality, 

it is the destruction of habitat by man’s activities 

that puts a species at risk. 

 

Public understanding, acceptance and 

support is essential if wildlife management 

programs are to be successful. This will only 

happen if people are educated about wildlife and 

its needs. 

 

Compliance (Laws) – The creation and 

enforcement of wildlife laws is an important 

management tool. To be effective, these laws 
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must be flexible to cope with changes in wildlife 

populations, habitats and the needs of people; 

they must be based on biological fact and 

complement other management practices. For 

example, a hunting season is a law enforced by 

Conservation Officers. Wildlife managers set the 

season based on sound biological information 

and in the best interests of the wildlife species. 

In cases involving rare or endangered species or 

sensitive breeding sites, complete protection 

from harvesting may be required. Conservation 

Officers enforce laws related to sex-specific 

licence types, not simply to be difficult but 

rather to support the concept of selective 

harvest, a sound, beneficial wildlife management 

practice. 

 

To determine how many either-sex and other 

type of licenses (such as buck only) should be 

issued, the success rate of each group and the 

sex ratio (numbers of males to females) in the 

population is investigated. The emphasis is on 

protecting the adult, breeding, female segment 

of the herd. This is known as selective 

harvesting and allows for the maximum total 

harvest while maintaining the overall health of 

the population. 

 

Poaching (Illegal harvest of wildlife) can have 

a major influence because it removes animals 

that could be legally harvested. It can even 

contribute tothe decline of many populations. 

Legitimate hunters must take this illegal activity 

very seriously because it could result in the 

lowering of licence quotas or the closing of 

some hunting areas. Poaching is stealing, and 

because everyone owns the resource, 

poachers are stealing from all of us. 

 

The future of hunting is in your hands. Your 

actions today determine if we will hunt 

tomorrow. 

 

Formal Agreements and joint management 

agreements have been used by Manitoba and 

other governments like First Nations and 

conservation organizations to manage wildlife 

and wildlife habitat. Examples of this are: The 

Waterhen Wood Bison re-introduction 

agreement between the Waterhen First Nation 

and government of Manitoba has resulted in the 

successful re-introduction of wood bison into 

Manitoba. A Caribou Management Agreement, 

in place since 1985 was established to manage 

two populations of caribou in the interest of 

aboriginal cultures and others who have 

traditionally relied upon these caribou. The 

management of these herds is done through a 

board with representatives from the governments 

of Manitoba, Saskatchewan, Nunavut, and the 

North West Territories and aboriginal 

community representatives. The Manitoba 

Protected Areas Initiative was implemented to 

protect unique habitats and areas between 

Manitoba and the Assembly of Manitoba Chiefs 

(AMC) and twenty-six northern First Nations. 
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Re-Introduction of wildlife species has been 

used where a species became extinct within 

Manitoba or parts of Manitoba. Successful re-

introductions include the Waterhen wood bison 

initiative where sixteen wood bison were 

released to the area. There are now over 120 free 

roaming bison in Manitoba. Another excellent 

example of this management technique is the re-

introduction of elk into the Interlake region. 

 

Hunter’s Role 
 

The first step in managing any population and 

estimating how many animals should be 

harvested is to find out how many animals there 

are in the first place. This is done by carrying 

out a census or count. Coupled with population 

estimates, other information is used to determine 

the number of animals which may be harvested. 

 

Hunters play a significant role in helping 

wildlife managers determine wildlife 

populations. Three ways they help are: 

 

1. Hunter Surveys 

On post-hunt surveys, hunters are asked among 

other things: 1) the numbers of days hunted and 

2) the number of animals seen. 

 

There is a strong relationship between the 

number of animals seen per days hunted or the 

length of time it takes a hunter to get an animal 

and the density of the population. This type of 

data is called trend data and when analysed over 

a period of years it indicates 

whether a population is increasing, decreasing or 

remaining stable. 

 

2. Providing Biological Data 

Wildlife biologists are constantly studying 

wildlife to learn more about this natural 

resource. Marking and tagging programs help 

provide wildlife management personnel with 

migration and movement data necessary to 

understand and conserve wildlife. 

Hunters are asked to report locations where 

tagged wildlife is taken. Information from leg 

bands or neck collars taken from any harvested 

wildlife should be reported to the nearest 

Conservation office. 

 

The success of any of the marking programs 

depends on hunters returning band collars and 

providing whatever additional information is 

requested. 

 

3. Submitting Parts of Wildlife Species 

Hunters may be asked to provide body parts 

from any wildlife taken (i.e. deer or moose 

jawbones, bear teeth, duck wings...). Information 

obtained from examining these parts helps in 

managing wildlife successfully. 
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For example, the lower jawbone of some species 

may be submitted in order to determine the age 

structure of the population. Jawbones are aged 

by two methods wear aging and cementum 

aging. In wear aging, an estimate of age is made 

by the amount of wear on the cheek teeth. In 

cementum aging, the layers of cement (bony 

material) deposited each year on the root of the 

tooth, like rings in a tree, are counted. This gives 

an accurate age of the animal.  

 

Wildlife managers need to know the age 

structure to determine the status of the 

population. If a population is composed largely 

of older animals, with few young and middle-

aged animals, the population is unhealthy and 

declining. If there is an adequate number of 

young and old, the population is stable. 

 

Hunting Quotas 
 

How are Hunting Quotas Set? 

After all the information from counts, licence 

returns, jawbone analysis and other studies are 

analysed, a reliable picture of the population, 

area by area and year by year, is obtained. 

Quotas are set to increase a population if the 

habitat is there to support it; decrease a 

population if there are too many animals 

present for the available food supply; or hold 

a population stable if conditions look just 

right. 

 

The number of licences allocated in an area is 

determined by a formula which takes into 

account, among other things, the total 

population, birth rate, death rate, the 

requirements for wildlife by aboriginal people, 

crippling loss, poaching loss, the desired 

increase/decrease and the predicted hunting 

success based on the success rates of previous 

years.  
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Food Chains 
 

The source of all food is the activity of 

autotrophs, mainly photosynthesis by plants. 

 They are called producers because only 

they can manufacture food from inorganic 

raw materials. 

 This food feeds herbivores, called primary 

consumers. 

 Carnivores that feed on herbivores are 

called secondary consumers. 

 Carnivores that feed on other carnivores are 

tertiary (or higher) consumers. 

 

Such a path of food consumption is called a food 

chain. 

 

Each level of consumption in a food chain is 

called a trophic level. 

 

Food Webs 

Most food chains are interconnected. Animals 

typically consume a varied diet and, in turn, 

serve as food for a variety of other creatures that 

prey on them. These interconnections create 

food webs. 

 

Producers – Organisms, such as plants, that 

produce their own food are called autotrophs. 

The autotrophs convert inorganic compounds 

into organic compounds. They are called 

producers because all of the species of the 

ecosystem depend on them. 

 

Consumers – All the organisms that cannot 

make their own food (and need producers) are 

called heterotrophs. In an ecosystem, 

heterotrophs are called consumers because they 

depend on others. They obtain food by eating 

other organisms. There are different levels of 

consumers. Those that feed directly from 

producers, i.e. organisms that eat plant or plant 

products are called primary consumers.  

 

Organisms that feed on primary consumers are 

called secondary consumers. Those who feed on 

secondary consumers are tertiary consumers. 

Some organisms, like the squirrel are at different 

levels. When the squirrel eats acorns or fruits 

(which are plant products), it is a primary 

consumer; however, when it eats insects or 

nestling birds, it is a tertiary consumer. 

Consumers are also classified depending on 

what they eat. 
 

Herbivores are those that eat only plants or plant 

products. Examples are grasshoppers, mice, 

rabbits, deer, beavers, moose, cows, sheep, goats 

and groundhogs.  Carnivores, on the other hand, 

are those that eat only other animals. Examples 

of carnivores are foxes, frogs, snakes, hawks and 

spiders. Omnivores are the last type and eat both 

plants (acting as primary consumers) and meat 

(acting as secondary or tertiary consumers). 

Examples of omnivores are: 

 Bears – they eat insects, fish, moose, elk, 

deer, sheep as well as honey, grass and 

sedges. 
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 Turtles – they eat snails, crayfish, crickets, 

earthworms, but also lettuce, small plants, 

and algae. 

 Squirrels – they eat insects, moths, bird eggs 

and nestling birds and also seeds, fruits, 

acorns and nuts. 

 

Trophic level – Trophic level corresponds to the 

different levels or steps in the food chain. In 

other words, the producers, the consumers, and 

the decomposers are the main trophic levels.  
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Climate Change and Wildlife 
Of all the ways in which human activity affects 

the distribution and abundance of wildlife on our 

planet, none is as pervasive and powerful as 

climate change. If carbon dioxide concentrations 

double over the next century, as scientists 

predict, virtually every place on earth will see 

changes in the health and variety of local plants 

and animals. 
 

According to global climate models, the future 

will bring increases in surface temperatures, 

precipitation and the frequency of severe 

weather events, as well as a rise in sea level and 

a decrease in sea-ice cover. How these changes – 

and others they cause in turn – will affect 

wildlife is difficult to predict. Some species will 

adapt, some will move to new areas, and some 

will gradually die off and be replaced by others 

that are better adapted to the new conditions. 
 

All species have a capability to adapt – at least 

to some degree – to natural stresses. Changes to 

climate and habitat have been occurring for 

eons, and with them have come changes to the 

diversity of species on earth. What makes 

current climate change unique is that, with the 

exception of cataclysmic events such as meteor 

strikes, the rate at which it is taking place is 

leaving species and ecosystems no time to adapt. 
 

According to a 2002 report by the World 

Wildlife Fund (WWF), entitled Habitats at Risk: 

Global Warming and Species Loss in Globally 

Significant Terrestrial Ecosystems, many  

habitats may change ten times more quickly than 

they have since the last ice age. This means that 

species will have to either adapt or shift their 

ranges at a rate faster than they ever have in the 

past in order to roll with the climactic punches: 

for many, an unrealistic expectation. Particularly 

vulnerable to extinction are species that require 

different habitats at different stages of their 

lives, such as amphibians, and those for which 

habitats are specific and physically restricted to 

small areas. Included in this latter group are the 

animals and plants that live on islands, in 

isolated lakes, or in the upper regions of 

mountains and have nowhere else to go if their 

habitat slowly becomes uninhabitable. Migratory 

birds, such as shorebirds, that rely on flushes of 

food at various staging or breeding sites are also 

at great risk. 

 

The WWF report echoes the predictions of the 

Intergovernmental Panel on Climate Change, the 

US National Wildlife Federation, and other 

scientific authorities that climactic changes will 

be most severe at higher latitudes and altitudes. 

It says Canada will be among the countries 

hardest hit by the effects of climate change, and 

cites two biologically rich areas in Canada’s 

north – the low Arctic tundra and the 

Muskwa/Slave Lake boreal forests – as among 

the most vulnerable ecosystems in the world. 
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If sea ice disappears over the next century, as climate 

models predict, polar bear populations would be 

decimated or possibly even wiped out. 
 

Polar Bears  

Polar bears are superbly adapted to the frozen 

Arctic environment. But, can they survive in a 

warmer world? 
 

Polar Bears spend most of their lives on a frozen 

sea. This harsh environment is critical to their 

survival, because it is on the sea ice that they 

find the seals that are their main source of food. 
 

Climate change is expected to reduce the extent 

and thickness of sea ice in many parts of the 

Arctic and cause it to break up earlier. A shorter 

ice season would not only make it more difficult 

for polar bears to hunt but could also affect the 

abundance of their prey. These changes, if they 

continue, could eventually threaten the survival 

of polar bears in many, though not all, parts of 

Canada’s north. 
 

Western Hudson Bay – Polar Bears in the 

northern Arctic can stay on the ice year-round, 

but on Hudson Bay the sea ice breaks up in the 

summer and is half gone by late June or mid-

July. Although the bears stay on the ice as long 

as possible, they eventually come ashore, 

usually by late July or early August. While on 

land they eat very little, living mostly on fat 

reserves built up during their last few months on 

the ice. The later they leave the ice, the fatter 

they are, and the better their chances of survival. 

If the ice breaks up early, the bears must survive 

longer on less fat. 
 

The timing of break up varies considerably from 

one year to another, but by the late 1990’s the 

ice on the western side of the bay was breaking 

up about two weeks earlier on average than it 

had in the late 1970’s. According to scientists 

who have been studying polar bears in the 

region during those same years, the trend 

towards an earlier break up has been matched by 

a decline in the physical condition of the bears. 

The animals have been getting thinner during 

their stay ashore and their birth rate has fallen. 

Although other factors can affect the health of 

polar bears, earlier break up of sea ice is the 

most likely cause of poorer health among the 

western Hudson Bay bears. 
 

With little more than 20 years of data available, 

researchers can’t yet point to a long-term 

decrease in the size of the polar bear population. 

However, if the body condition of the bears 

continues to decline over the next few decades, 

it seems certain that birth rates and population 

also will decline. 
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The Bigger Picture 

There are as many as 25,000 polar bears in the 

world, and most of them (about 15,000) are in 

Canada. None however, have been studied as 

long as those of western Hudson Bay. As a 

result, not much is known about how bears in 

other regions may have been affected by 

changes in climate. Nevertheless, the Hudson 

Bay evidence does raise concerns about the 

possible fate of other populations in the southern 

Arctic if the tendency towards shorter ice 

seasons continues. 
 

Seals also depend on the sea ice, especially as a 

place to raise their young until they are old 

enough to swim and feed on their own. A study 

by scientists and Inuit hunters in the Beaufort 

Sea area has shown that seal pups born during 

short ice seasons are in poorer than average 

condition, perhaps because of later birth or 

earlier weaning. A trend towards shorter ice 

seasons could therefore result in a declining seal 

population. That in turn could create further 

survival problems for polar bears. 
 

Changing Ecosystems 

As climate changes, different plants and animals 

are affected in different ways. Some may benefit 

and expand their range and population. Others 

may migrate to areas where the environment is 

more favourable. If they don’t, or can’t, they 

face a more difficult existence or even 

extinction. As a result, changes in climate are 

altering and reshaping many of Canada’s 

ecosystems. These changes are most evident in 

the North, but they are happening in other parts 

of the country too. 

 

 New species are being seen in the western 

Arctic. Salmon have recently been reported 

in the Mackenzie River, while robins have 

been sighted on Banks Island. The bird is so 

rare in the area that there is no name for it in 

the local Inuvialuit dialect. 
 

 Until recently, ring-necked ducks ranged no 

farther north than central B.C. In 1980 they 

were sighted in the northern Yukon and are 

now frequently seen in the area. 
 

 The Arctic Fox can be found from Ellesmere 

Island to James Bay, but it is disappearing 

from the southern part of its range. 

Meanwhile, its southern cousin, the Red 

Fox, is advancing northwards. 
 

 Until the 1980’s the Virginia Opossum was 

unknown in southern Ontario. Milder 

winters now allow it to thrive as far north as 

Georgian Bay. 
 

 Milder winters are also keeping long-tailed 

ducks in southern Ontario throughout the 

year. Because their feeding areas ice over 

less often, they now winter on the Lake 

Ontario shore instead of migrating further 

south.



 A comparison of fish surveys done in 

southern Ontario’s Grand River watershed 

in 1983 and 1996 shows that many warm-

water species are now colonizing the upper 

portions of the system, while many cold-

water species have become less common. 

 

 Since the mid-1990’s, the explosion of the 

mountain pine beetle population in B.C. has 

resulted in the devastation of billions of 

dollars worth of timber. Warmer 

temperatures may be making it easier for the 

beetles to survive and multiply. 

 

 In Manitoba, butterflies are appearing up to 

12 days earlier in spring than they did 30 

years ago. 

 

 Red squirrels in south-western Yukon now 

breed 18 days earlier on average than they 

did 10 years ago. 
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Animal Adaptations 
 
Winter Adaptations of Animals  
Michigan State University Extension 
http://www.dsisd.k12.mi.us/mff/environment/Winter
Animals.htm 

Winter is the most stressful time of year in the 

north for most forms of life.  The key hardships 

are a lack of food and cold temperatures.   

However, don't let a reduction in activity appear 

as if there is nothing going on in the woods! 

A lack of food occurs for at least two reasons, 

both related to low temperatures.   The first 

reason has to do with a reduction in active plant 

life.  Plants, of course, are the sources of nearly 

all food chains.  The second reason has to do 

with availability.  For many animals, food 

sources are buried under snow or ice.  Deep 

snow is not a problem for all creatures.  To field 

mice, it is a protective layer against most 

predators.  To predators, deep snow means a 

time of going hungry.   

Specialized adaptation to winter involves 

exploring chemistry, physics, and animal 

behavior.  Managing an energy budget is the key 

to survival.  There are many ways to manage 

this budget, primarily through combinations of 

physical attributes (morphology, habitat, and 

behavior) and physiological capabilities (body 

chemistry and metabolic controls).   

How Do Animals Respond to Cold 
Winters? 

There are three main strategies to surviving 

inclement conditions, migration, dormancy, and 

toughing it out.  Each species is suited to a 

particular variant of one strategy or the other, or 

a combination of strategic elements.   

 

1.  Migration and Movement.  

Many species migrate between 

seasons.  Some, such as the 

arctic tern, travel 10,000 miles 

between winter and summer habitats.  It's 

difficult to ignore the migration of geese, cranes, 

and ducks . . . and difficult to believe that 

monarch butterflies actually migrate to Mexico.  

How in the world do tiny hummingbirds fly all 

the way across the Gulf of Mexico?  The return 

of the colorful and vociferous warblers becomes 

obvious in the Spring, but their departure in the 

Fall is generally missed.  The first Spring 

bluebird is noted by many . . . but few can mark 

their departure date.   

Migration is not always a dramatic, long-

distance affair.   Other species, such as white-

tailed deer, move to areas that are more 

survivable.  Deer pretty much vacate the Lake 

Superior watershed during the deep snow 

season.  Biologists have been able to track some 

of these migration patterns in the U.P.  Reptiles 

and amphibians move to protected places 

underground or under water to avoid freezing 



     Manitoba Envirothon – Wildlife 
     _________________________________________________________________________________________________________ 

- 34 - 

temperatures.  Fishes will move to different 

waters.  More recently, most of us noted the 

indoor migration of the Asian ladybird beetle!   

For those people who prefer to be indoors most 

of the winter, the outdoors may appear to be 

uniformly cold and uncomfortable.  However, 

there are many microclimates where winter 

stress is significantly lower.  Logs, caves, holes, 

dead trees, spruce and cedar stands, under snow, 

and human structures are examples of places that 

provide shelter from winter extremes.  These are 

critical places for wildlife. 

Not all migrators leave Michigan, either.  Some 

actually migrate TO Michigan for the winter or 

on a cyclical basis!  Chickadees and great gray 

owls are two good examples.  The playful, 

curious, and nearly fearless whisky-jack makes 

its presence well-known at camps and many 

winter feeders.  During lows in the snowshoe 

hare population cycles, Canada lynx may roam 

into the U.P. in search of food.  We need to 

remember that our winters are not as severe as 

we sometimes boast about.  There is a large land 

mass to our north where winters are 

considerably longer and colder! 

 

2.  Dormancy.   There 

are several forms of 

dormancy as the 

taxonomic groups are 

surveyed.  Definitions are difficult due to the 

many variations of dormancy.  There has been a 

lot of research into how animals cope with 

inclement weather, winter in this case.     

Torpidity is a controlled reduction of body 

metabolism, evidenced by low oxygen 

consumption rates and lower body 

temperatures.  A key part of the definition is 

accurate metabolic control.   It is a phenomenon 

restricted to warm-blooded animals.  Cold-

blooded animals experience different physiology 

in response to adverse conditions.  Some 

animals will undergo daily states of torpidity as 

a response to a lack of food and in combination 

with other environmental conditions.   Other 

species undergo seasonal torpidity.  In the north, 

hibernation is the most dramatic form.  

Torpidity is not restricted to northern species 

and can be found in the tropics, too.  Estivation 

is a kind of torpidity in very hot and dry 

conditions.   

Many northern species undergo metabolic 

changes that allow them to "sleep" through the 

winter.  Sleep, of course, is not what they do, but 

torpor can superficially appear that way.  The 

most advanced form of torpor is hibernation.  

Hibernation is quite complex and fascinating.  

Although definitions are evasive, hibernation is 

a controlled significant drop in metabolism to a 

selected level, although the term hibernation is 

sometimes used for cold-blooded animals and 

any form of winter dormancy.  Chipmunks, 

certain mice, ground squirrels, and groundhogs 

are examples of true hibernators.  Their body 
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temperatures are maintained a few degrees 

above their ambient environment, which is 

usually in a place protected from weather 

extremes.  Hibernators are usually small animals 

because small animals have high rates of 

metabolism to begin with.  Increases in these 

already high rates of metabolism in order to 

maintain body temperature comes at a metabolic 

cost that is just too high for some species. 

True hibernators cannot be easily "woken up".   

They are largely unresponsive to external 

stimuli.  Generally they maintain only a 

sufficient amount of specialized fat reserves to 

carry them through the winter season and arouse 

them during the late winter or early spring.  

Arousal is a very expensive metabolic process 

that they can usually afford to do only a few 

times, sometimes only once.  Bears do not 

hibernate, although this continues to be argued.   

Their body temperatures drop only a few 

degrees and metabolism is reduced to only 

moderate rates.  Female bears give birth during 

the winter, something that would not be possible 

for a true hibernator.  Lastly, bears can easily be 

aroused in the winter and then drop back into a 

state of torpidity.  Don't be fooled by a 

"hibernating" bear in its den! 

Dormancy in cold-blooded animals is a reduced 

state of metabolic activity largely controlled by 

environmental conditions.  Cold-blooded 

animals must become dormant during the winter 

because they lack the internal control over their 

metabolism.  Many seek sheltered places and 

undergo chemical changes to prevent their 

tissues from freezing.  Others can tolerate 

certain levels of ice between cells, commonly in 

tandem with chemical changes.  Spring peepers, 

chorus frogs, gray tree frogs, and wood frogs 

tolerate and regulate a frozen state.  Good snow 

cover is essential to survival, as they overwinter 

under leaf litter on the forest floor.   These frogs 

thaw out in the spring, which is why we hear 

them sing so early in the season on those 

increasingly warm evenings.   

Insects overwinter as eggs, pupae, or adults.  

Dormancy is often coupled with specialized 

chemical adaptations to help survive the winter 

season.  Some have the ability to resist freezing, 

others can tolerate freezing to certain degrees.  

There are also insects that can employ either 

strategy.   Chemicals associated with dormancy 

are sugars and certain alcohols such as   

glycerol, sorbitol, mannitol, and ethylene 

glycol.   

Plants also experience dormancy but cannot 

relocate to sheltered places, other than reverting 

to seeds on the ground and roots under the 

ground.  

 

3.  Toughing It Out.  Winter 

remains an active time of the 

year because many species 

have adapted to active 

lifestyles during the winter.  Cold-blooded 

animals (amphibian, reptiles, and insects) must 
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find sheltered places where they can ride out the 

winter without freezing and being eaten by 

predators.  Fish continue to be active (as ice-

fishers know!) but often at a reduced rate.  For 

some species, the winter energy equation is 

always negative, meaning they cannot consume 

or conserve enough energy to survive the 

winter.  While consumption and conservation 

are critical, these species must rely on fat 

reserves and their margin for survival is often 

slim.  This is part of the reason why long and 

severe winters can take a heavy toll on wildlife 

populations whose northern range occurs in 

Michigan.    

There is a wide array of morphological, 

physiological, and behavioral adaptations for 

winter survival. A few examples are provided 

below, but investigations into the lives of active 

winter animals will reveal many combinations of 

survival strategies.  

¶ Bergmann's Rule states that northern species 

of a particular genus or similar class of birds 

or mammals tend to be larger in size, 

although this is not always true.  Larger 

body size means a higher body mass-to-

surface area ratio.  It's easier to retain heat.  

Polar bears are larger than tropical bears.  

White-tailed deer in Michigan dress out at 

higher weights than their counterparts in 

Texas or Florida.    

¶ Body appendages tend to get smaller in the 

north, as a heat conservation measure.  

Snowshoe hares have smaller ears that 

cottontail rabbits.   Mammalian legs and 

snouts are frequently shorter and stouter.  

¶ Specialized fat, called brown fat, is 

produced during the food-rich seasons and 

expended during cold seasons.  This is also 

the kind of fat that most hibernators use for 

arousal and many migrators use for fuel.  

¶ Various "heat exchange" mechanisms can be 

found in animal circulatory systems that 

reduce heat loss to body extremities.  

¶ Certain fish and herptiles produce chemicals 

within and between cell walls that can lower 

their freezing temperature a few degrees.  In 

sheltered environmental niches, these few 

degrees can mean the difference between 

life and death.  

¶ Some mammals, such as flying squirrels and 

small rodents, will occupy collective dens to 

conserve body heat, even though some 

species are non-colonial during the warm 

season.  This is part of the reason that some 

species of snakes will do the same thing.  

¶ Food preferences change with the season.  

Some browsers, such as white-tailed deer, 

have changes in digestive enzymes to cope 

with the different food sources.  This is one 

of the reasons why biologists argue against 

winter deer feeding.  If not done correctly, a 

deer can starve to death with a belly full of 

corn.  

¶ Ruffed grouse "snow roost" during periods 

of extreme cold.  Snow provides a very 

effective barrier against severe cold.    They 

will rest under the snow until the severe 



     Manitoba Envirothon – Wildlife 
     _________________________________________________________________________________________________________ 

- 37 - 

weather passes.  Folks who snowshoe or 

cross-country ski too close to these snow 

roosts are often caught off-guard when a 

grouse explodes out of the snow.  Large 

piles of grouse droppings are spring-time 

indicators of how severe the winter was.   

¶ Aquatic mammals, such as otter and mink, 

grow thick layers of insulating fat and have 

specialized fur.  Similarly, ducks, geese, and 

swans have feathers and oil glands that keep 

water away from the skin.  Some have 

efficient circulatory heat exchangers 

between the body and the feet.  It's usually 

not the cold that causes waterfowl to 

migrate.  It's more a matter of food 

shortages.   

¶ Birds and mammals undergo seasonal 

changes in feathers and pelage.  Trappers 

know that winter pelts are the highest 

quality because they are thicker and have 

different kinds of hair.  

¶ Muskrats and beaver construct shelters, 

partly for protection from severe weather.  A 

number of animals dig burrows, such as 

groundhogs, foxes, chipmunks, and moles.   

¶ Many species of birds can adjust their 

internal body temperature downward to 

reduce the temperature gradient with 

environmental temperatures, thus reducing 

heat loss.  They also tend to shiver a lot to 

maintain body temperatures.   

Plant and Animal Adaptations 
http://www.chathamma.com/iditarod/Teachers/Plant
AnimalAdaptations.html 
 

Survival in the arctic and subarctic is a 

challenge. The main problem is the extreme 

cold. But there are others; herbivores must also 

deal with limited food for browsing and grazing, 

efficient predators, and summer hordes of 

insects. Carnivores must deal with cyclical 

decreases in the game they depend on. Both 

herbivores and predators compete within their 

own species for mates, and sometimes for food. 

All animals must protect themselves from 

human hunters, and many are threatened by loss 

of habitat as people erect buildings on the land. 

 

Alaskan animals have adapted to the challenges 

of the natural world in a number of unique ways. 

 

Camouflage 
In many animal species, babies are born with 

dappled brown coats so they can blend into the 

brush or forest. In Alaska, the arctic fox and 

Sitka black-tailed deer follow this pattern. Other 

Alaskan animals change color as the seasons 

turn. Several species have adapted to both 

summer and winter by shedding mottled brown 

coats in the fall and growing snowy white ones 

in their place. Examples include snowshoe 

hares, arctic hares, ptarmigan, and weasels 

(called ermine in their winter white phase). 
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Fur and Feathers 
Both land and sea mammals of the north develop 

heavy winter fur to protect them from cold 

temperatures. The fur grows in two layers: a 

soft, dense underfur insulates the body from heat 

loss, while long, slick outer hairs (called guard 

hairs) shed water, snow, and wind. Beavers, 

muskrats, minks, sea otters, and land otters have 

adapted to cold climates in this way. 

 

The fur of some animals has unique 

characteristics to deal with Alaska's weather. For 

instance, wolverine fur is resistant to frost. For 

this reason, use it to make fur ruff's for parka 

hoods, since the wearer's breath will not 

condense on the fur. Caribou hairs are hollow, 

providing both buoyancy for swimming and 

extra insulation for arctic winters. Because of 

this property, caribou skins are used as sleeping 

bags and parkas. The underwool of the muskox 

is so soft it is knitted into luxurious scarves and 

hats. Seal fur is stick and sheds water and so is 

often used in arctic areas to make boots, called 

mukluks. The porcupine's quills are actually 

modified hairs that are filled with a spongy 

material and tipped with tiny barbs. These quills 

protect the rodent from predators.  

 

Mammals are not the only Alaskan animals that 

have adapted to the cold climate with protective 

covering. The ptarmigan, Alaska's state bird, 

grows feathers all the way down its legs and on 

its toes. 

 

Body Shape and Size 
Many Alaskan animals have a compact body 

type that conserves heat. For instance, the lynx 

has short, furry ears unusual in the cat family. 

Snowshoe hares and arctic foxes have similarly 

short ears. Sea mammals are protected by a thick 

layer of fat, or blubber, that insulates them from 

cold waters. Other mammals are adapted for 

specialized travel requirements. Lynx and 

snowshoe hares have large feet that spread their 

body weight, keeping them from sinking into 

deep snow. Caribou hooves are flexible, making 

quick travel over uneven tundra or in deep snow 

possible, and useful for swimming across rivers 

and lakes. The long legs of moose allow them to 

step over fallen trees and dense bushes as they 

browse in the forest. 

 

Hibernation and Freezing 
During hibernation, the animal's body functions 

decrease almost to nothing. This allows 

hibernating animals to survive without food or 

water during the lean winter season. Alaskan 

hibernators include black bears, brown bears, 

mice, and marmots. 

Other animals actually freeze during the winter 

and then revive when they thaw out in the 

spring. Normally, freezing would kill an animal, 

since ice crystals would form inside cells and 

burst the cell membranes. But some animals, 

including certain caterpillars, fish, and 

houseflies, produce a chemical antifreeze in their 
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cells that either prevents freezing or retards the 

formation of ice crystals within cells. 

 

Antlers, Horns and Teeth 
Although antlers, horns, and specialized teeth 

are not unique adaptations to cold climates, they 

are important survival tools for many Alaskan 

animals. Antlers are different from horns in one 

important way: they are shed each year, growing 

back in the summer and fall, while horns are not 

shed. Moose, caribou, deer, and elk grow 

antlers, which they use in mating displays, as 

protection from predators, and in foraging for 

food. Muskoxen, Dall sheep, and mountain goats 

grow horns, used in mating displays and defense 

from predators. 

 

Animal teeth have evolved according to diet. For 

instance, grazers' molars are large and flat, 

perfect for grinding up grass before it is 

swallowed. Browsers' molars are large, but have 

ridges, since they must grind up woody branches 

and bark. The beaver's front incisors never stop 

growing, but are worn away by constant 

gnawing on wood. Toothed whales such as killer 

whales and belugas have carnivores' teeth, sharp 

for biting and chewing rneat. Baleen whales 

such as humpbacks and bow- head whales have 

long flexible strips of baleen instead Of teeth, 

perfect for filtering tons of tiny plankton, krill, 

and small fish for food. Walrus tusks are used in 

defense of life or mates and as tools for digging 

clams on the bottom of the sea. 

 

Behaviour 
Each animal species has unique behaviours that 

allows it to survive in its habitat. Examples 

include different social organizations, such as 

flocks or herds (geese, cranes, caribou, sheep, 

goats, elk, muskoxen, fur seats, walrus), family 

groups (eagles, wolves, whales, land otters, 

foxes, beavers), solitary life (moose, lynx, 

wolverines, porcupines), and colonies (many 

rodents). 

 

Other adaptive behaviors are defensive 

strategies. For instance, muskoxen form a tight 

circle around the herd's young when threatened 

by predators. The adults face the outside of the 

circle, showing only their horny brows and front 

hooves. 

 

Still other adaptive behaviors include hunting 

methods, such as wolves' pack hunting, killer 

whales' and humpback whales' circles of bubbles 

that trap fish, and bears' use of their long claws 

to swipe salmon from streams. 

 

Diet itself is an adaptive strategy: Grizzly bears 

can thank their varied diet of fish, small and 

large game, berries, and roots for their survival 

after the Ice Age. Their larger cousins, the short-

faced bears, owe their extinction to the fact that 

they ate only meat, and when their prey became 

scarce the bears starved. 
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Wildlife Adaptations 
to the Boreal 
http://www.borealnet.org/overview/wildlife.html 
 

Animals in the 

Boreal forest have 

developed shapes, 

colour patterns, and 

behaviours to cope 

with the most 

adverse period of their annual life cycle, which 

means the Boreal winter. At mid-latitudes the 

amount of radiant energy that reaches a 

snowshoe hare on a clear summer day is 3000 

joules a day. At winter solstice this is less than 

1700 joules a day.  

Wildlife strategies for adapting to the rigors of 

winter are as diverse as those of the plant world: 

hibernation, circulatory-countercurrent heat 

exchange (waterfowl feet), large sizes with more 

favorable surface area to volume ratios, 

burrowing, floating, annual migration and 

biochemical "anti-freeze".  

The black-capped chickadees at our bird feeders 

wear a cleverly arranged feather pattern of black 

and white designed to absorb light and heat 

where the sun strikes on their backs and heads, 

with white undersides, especially around their 

sides, chest and stomachs providing superior 

insulation. White feathers (and hair) offer better 

insulation than dark feathers, because feathers 

that lack the pigment of melanin are more 

hollow and air-filled, thus are better insulators, 

like down filled vests and sleeping bags.  

For those interested in birds, the colorful 

enigmatic wood warblers are a favorite in the 

Boreal forest, and Canada is the nesting ground 

for forty species of them. This is particularly 

remarkable since this group of song birds 

evolved in central and northern South America. 

They still spend most of their year in the tropical 

forests along with other neotropical wintering 

birds from North America such as thrushes, 

grosbeaks, tanagers, and hummingbirds. Our 

Boreal forest is rich with 

these neotropical migrating 

songbirds. 

Before the great ice sheets 

began expanding southward 

about a million years ago, 

wood warblers had already arrived in Florida 

and its bordering states. The Nebraskan ice 

sheets forced the coniferous forests southward 

into contact with these tropical birds; and there it 

stayed for maybe 130,000 years. When the ice 

sheets finally retreated, the coniferous forests, 

better adapted to the colder climates, were the 

first to retreat to Canada; and, of course, the 

warblers followed the forests northward. 

The ice age was a 

highly destructive 

period, for 

mammals in 
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particular. North America had lost about 70% of 

its large mammals by the end of the ice age, 

including two swine, the giant beaver, dire wolf, 

southern musk ox, sabre-toothed cats, large 

ground sloth, horses, and camels, -- over a 

hundred species in all. 

Some species survived until after the ice 

retreated and then disappeared. These include 

camels, extinct pronghorns, shrub-oxen, horses, 

and extinct bison that persisted until about 7,500 

years ago. The ranges of many were reduced, 

such as the grizzly bear that was in Ontario 

12,000 years ago. Mammoths and mastodons 

seem to have survived until only 5,000 years ago 

in Colorado and Indiana. 

The Boreal land 

bridge of Beringia 

connected Alaska to 

Siberia during these 

times of lower sea 

levels and an 

exchange of species 

took place. As a result of this Siberian 

connection, we added several large mammals, 

including bison, bears, wolverine, caribou, 

mountain sheep, and the Boreal icon, the moose. 

The current plant, animal and soil community of 

the Boreal forest is the product of 12 thousand 

years of post-glacial reestablishment. It is a 

hearty and innovative biotic composition indeed, 

whose members have paved evolutionary 

pathways; withstood the challenge of glacial 

displacement and recolonization on multiple 

occasions; and faced the extremes of wildfires 

and sub-freezing temperatures in the annual 

seasons of each year.  

Boreal Forest Network 3rd Floor, 303 Portage 
Avenue Winnipeg, Manitoba Canada R3B 2B4 
tel: (+1) 204-947-3081 fax: (+1) 204-989-8476 
e-mail: michelle@borealnet.org  
 
Unless otherwise indicated, all photos are by: 
Don Sullivan, Steve Daniels, Dr Jim Butler and 
Garth Lenz  
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Skulls in Education  
©Skulls Unlimited International 
www.skullsunlimited.com 
 
What Can Skulls Tell Us? 

Have you ever found a skull in the woods and wondered, "What kind of animal was this?" or, "I wonder 

what this animal ate?" or "How did this animal die?" Skulls can answer all of these questions…if you know 

how to "read" them. Like the pages of a book may be read to reveal the life of a man, so may a skull be "read" 

to reveal the history and lifestyle of an animal. If you know what to look for, you can interpret information 

about how the animal lived its life and possibly, even how it died. Below we will illustrate how to "read" a 

mammal skull. 

 

How to "read" a skull: Teeth 

 

 

 
 

Mammals, as well as some reptiles, amphibians and fish, have teeth. The teeth of 

an animal can tell you a lot about that animal's life. The type, shape and number of 

teeth an animal has can help determine its diet. If a mammal has long, sharp canines, it 

was most likely a predator. Canines are used for grabbing, holding and killing prey. 

Some meat eating mammals (carnivores) have sharp shearing cheek-teeth called 

carnassials. These teeth act like a scissor to cut through tough flesh and to break it into 

smaller pieces for swallowing and digestion. Examples of carnivores include cats, dogs 

and weasels. 

Plant eating animals tend to have teeth specialized in chewing various parts of 

plants. Some plant eaters eat grasses (grazers), some eat twigs, leaves and berries 

(browsers) while others eat only specific plant parts (I.e. roots, fruit, etc.). In order to 

properly digest vegetation, an animal must chew its food to help break down the plant. 

Most herbivores have cheek teeth called molars. These molars help grind leaves, 

stems, grasses, fruit and even seeds before the animal swallows them. Examples of 

herbivores include deer, rabbits and cattle. 

Some animals eat both plants and animals (omnivores) and have both types of 

teeth. Examples of omnivores include pigs, bears and humans. 
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How to "read" a skull: Beaks 

 

 
 

The beak of a bird is an extension of its skull and is designed for feeding. Some 

beaks have evolved to specialize in feeding specific items. A duck, hawk, 

hummingbird and sparrow are all birds, but their beaks are very different due to their 

different diet. A duck has a wide flattened "bill" used for eating aquatic plants and 

mosses. A hawk has a sharp hooked beak used in tearing flesh from its prey or carrion. 

A hummingbird uses its long narrow beak to lap nectar from flowers and a sparrow has 

a small powerful beak used for picking berries and cracking seeds. As you can see, a 

bird's beak can tell you a lot about not only the diet, but also the lifestyle of its owner. 

 

How to "read" a skull: Eye Placement and Size 

 

 
 

What do the eye sockets of a skull tell you about an animal? A lot! Eye sockets that 

are large in relation to the size of an animal's skull may suggest an animal is active at 

night (nocturnal). In this case, a larger eye has evolved to allow the animal to see 

better at night. 

Eyes that face forward on a skull suggest a predator. Forward facing eyes allow for 

binocular or stereoscopic vision, which allows an animal to see and judge depth. 

Predators need this depth perception to track and pursue prey. Cats and owls are 

excellent examples of predators that use forward facing eyes when hunting their prey. 

Monkeys also have forward facing eyes that give them depth perception needed to 

swing and leap in their tree top habitat. Humans have forward facing eyes as well. 

Animals with eyes that are located on the side of its head would suggest a prey 

animal. Side eye placement allows for greater peripheral or side vision. This enables 

the animal to see predators approaching from the side as well as from behind. This 

vision is very important for protecting an animal when it is grazing or feeding. 

"Eyes in the front, the animal hunts. Eyes on the side, the animal hides." 
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How to "read" a skull: Horns and Antlers 

 

 
 

Horns or antlers found on a skull bear evidence of how an animal communicated, 

defended it's self and possibly the animals sex. Animals can protect themselves or 

attack other animals by goring them with their horns or antlers. Bighorn sheep, 

muskox and deer use their horns or antlers for establishing territory and winning 

mates. 

What is the difference between horns and antlers? Horns are permanent structures 

that grow year after year. Depending on the species, both male and female bovid 

animals (cattle, gazelle, antelope, etc.) can have horns. Antlers, however, are 

temporary. Antlers grow, develop and shed from the animal once a year. Antlers are 

branched and only found in the cervid family (deer, moose, elk, etc.). With the 

exception of the female caribou, only male cervids have antlers. 

 

How to "read" a skull: Pathology 

 
 

The pathology of a skull can tell you what may have caused an animals death. 

Pathology is damage that may be the result of trauma, disease or infection. These 

pathologic conditions might tell you if the animal was hit buy a car, shot by a gun, died 

from a disease or was killed by another animal. 

 

How to Identify a Skull: 
When using skulls in education, the first question usually asked is "What kind of skull is that"? Skull 

identification can be determined by several methods. If you are unsure of a skull's identification, you can 

compare it with other known specimens. This, however, can be less than accurate and most will not have 

access to a large collection of known species. The most effective means of identifying a skull to species is with 

the use of a dichotomous key. A dichotomous key allows a person, through a series of questions, to identify an 

organism to species by process of elimination. Plants, fish and even skulls can be identified using this method. 

Below is an example of a dichotomous skull key. 

 

Excerpt taken from "A Key-Guide To Mammal Skulls And Lower Jaws" by Aryan I Roest. 

1.   a. Large skull, over 150mm (6") long: go to step ---------- 2 

b. Medium skull, 75-150mm (3-6") long: go to step ------ 19 

c. Small skull, 25-75mm (1-3") long: go to step ---------- 32 
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d. Tiny skull, less than 25mm (1") long: go to step ------ 47 

2.   a. Orbit (eye socket) closed at back by a bony bar formed of fused postorbital  

process; no canines, OR canines about same size, or smaller than cheek teeth: ------------ 3 

b. Orbit open at back; canines large, prominent: --------- 10 

3.   a. Skull over 300mm (1 foot) long: -------------------------- 4 

b. Skull less than 300mm long: ------------------------------ 7 

Etc., Etc., Etc. 

 

Below are images of typical carnivore (bobcat), omnivore (raccoon) and herbivore (beaver) skulls. Various 

parts of each skull have been labeled to aid in comparative anatomy. These images may also prove to be useful 

in locating skull parts for dichotomous key identification. These images are free for educational use in the 

classroom. To view a high resolution, printable version, click on each image. Commercial use of these images 

is prohibited. 

Bobcat Skull  

 

 

 
 

Raccoon Skull  

 

 

 
 

Beaver Skull  

 

 

 
 

©Skulls Unlimited International    10313 South Sunnylane   Oklahoma City, Oklahoma 73160  sales@skullsunlimited.com  1-800-659-SKULL 
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Identifying Wildlife Species 
 
 

 
 
Review the following wildlife species fact sheets 
at www.hww.ca as questions will be asked: 
 
Amphibian and Reptile 
 Western Garter Snake 
 
Bird Species: 
 American Robin 
 Bald Eagle 
 Blue Jay 
 Bufflehead 
 Canada Goose 
 Canvasback 
 Downy Woodpecker 
 Evening Grosbeak 
 Gray Jay 
 Great Blue Heron 
 Great Horned Owl 
 Killdeer 
 Lesser Snow Goose 
 Loons 
 Mallards 
 Ptarmigan 
 Purple Martin 
 Redhead 
 Ruffed Grouse 
 Sharp-shinned Hawk, Cooper’s Hawk and 

Northern Goshawk 
 Shorebirds 
 Snowy Owl 
 Trumpeter Swan 
 Tundra Swan 
 
Mammal Species: 
 Arctic Fox 
 Bats 
 Black Bear 
 Canada Lynx 
 Caribou 

 Cougar 
 Grizzly 
 Lemmings 
 Moose 
 North American Bison 
 North American Elk 
 Polar Bear 
 Porcupine 
 Snowshoe Hare 
 Swift Fox 
 White-tailed Deer 
 Woodchuck 
 
Insect Species: 
 Bumble Bees 
 Monarch 
 Mosquito 
 
 
 
 
Review the following document on this CD as 
questions will be asked: 
 
 
Furbearers of Canada 
PDF document 
By Fur Institute of Canada 
 
 
Identifying and Preserving Wildlife 
Tracks 
PDF document 
By New Mexico State University 
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Environment Canada – An Introduction to Ecozones 
by E. B. Wiken  
 The Green Lane 
http://www.ec.gc.ca/soer-ree/English/vignettes/intro.cfm 

 
 

Most Canadians -- about 77% -- live in cities. 

Buildings, roads, utility lines, vehicles, and other 

people surround us. Apart from some parks and 

other urban green spaces, the "environment" is 

something that for the most part exists 

elsewhere, at some distance from the urban core. 

Seen from space, however, Canada shows no 

roads, no political boundaries, no languages, no 

politics, and no people. The country's 

appearance is strikingly different from this 

distant perspective. It is surrounded by three 

massive oceans, contains a large share of the 

world's fresh water, and has 25% of the world's 

major wetlands. Vast stretches of land are 

occupied by the arctic barrens, the great plains, 

the forests, and the western mountains. Ocean 

currents swirl around the margins of the 

continent and weather patterns move over the 

land and ocean masses. Virtually hidden from 

this distant view are tens of thousands of species 

of plants and animals as well as more than 30 

million human beings. 

This faraway view of the nation is compelling 

because it forces us to think of ourselves as an 

integral part of the Earth's ecosystems, not 

separate from them. Just as images taken from 

space are relatively new, so too is the broad 

realization of the human partnership with the 

environment. Although some people have long 

recognized the need for an integrated or holistic 

understanding of ecosystems, most have only 

recently come to understand the urgency for 

such an approach. 

From bits and pieces 

Glimpses from satellites and space shuttles 

remind us of the big picture: that we live within 

broad ecological zones on the Earth's surface. 

Ironically, our knowledge about those 

ecosystems has grown through a process that 

emphasized studying the bits and pieces and 

disregarding the whole. The human activities 

associated with these ecosystems have therefore 

reflected a similar preoccupation with the parts 

rather than the whole. 

As one of the largest nations on the globe, 

Canada has a diversity of landscapes and 

seascapes that is seemingly endless -- temperate 

forests and arctic barrens, extensive river 

systems and coastlines, vast plains and imposing 

mountain ranges, farmscapes and wilderness, 

wetlands and deserts, Great Lakes and prairie 

potholes, ranging from relatively untouched to 

highly stressed systems. The variety can be 

overwhelming. Naturalists, scientists, and many 

others have contributed to describing these 

natural zones. A wealth of maps and reports 
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emerged. Some described biological features 

such as general vegetation, forests, wildlife, 

habitat, and peatlands. Physical descriptions 

focused on climate zones, bedrock types, marine 

areas, permafrost patterns, landforms, and soils. 

Other classifications specifically addressed types 

of human activity (e.g., rural land uses or urban 

settlements) or cultural groupings (e.g., Inuit 

region). These thematic or single-purpose 

studies are quite reliable tools for studying 

component parts of ecosystems. But in cases 

where it is important to understand the 

relationships between people and the 

environment, between wildlife and wildlife 

habitat, and between carrying capacity and 

resource use, the existing information tends to 

be rather piecemeal. 

Problems with an incomplete view 

Studying the component features of ecosystems 

has contributed to our understanding of Canada's 

biological and physical diversity. For the 

purposes of environmental management and 

sustainable resource use, however, this piece-by-

piece approach has led to an incomplete and 

often misleading view. 

There are those who are involved in planning 

and management of ecosystems and others who 

look at ecosystems from the standpoint of 

impact assessments, sustainability strategies, 

environmental indicators, economic factors, 

monitoring systems, or public reviews. There is 

so much work to be done in all these separate 

areas that we have been slow to develop an 

integrated and holistic approach. Yet without a 

broad ecosystem perspective, it is becoming 

increasingly difficult to address environmental 

goals. Many interests are at stake, and there are 

short-term and long-term considerations. There 

are questions about the balances of land and 

water use to be answered; conservation and 

exploitation perspectives to be weighed; local 

and distant benefits and costs to be assessed; 

cumulative effects to be measured; and political, 

social, environmental, and economic values to 

be evaluated. Understanding the wide ecosystem 

context is vital today. 

Canada has a mosaic of distinctive ecosystems, 

many of which are unique in the world. There 

are 20 major ecosystems -- ecozones -- in 

Canada: 15 terrestrial ecozones and 5 marine 

ecozones. The marine ecosystems cover parts of 

three major oceans settings---the Pacific, 

Atlantic and Arctic. The terrestrial ecozones 

largely cover a broad range of forested, taiga and 

arctic ecosystem types. Canada also has 

significant representation of ecosystems which 

were formerly native grassland areas. 

AN ECOZONE PERSPECTIVE 

Many tools are used to convey the notion of 

ecosystems and their all-encompassing nature. 

Because people are accustomed to thinking in 

terms of defined spaces, of seeing their lot, 

municipality, or country represented on a map, 

depicting ecozones on a map is a fundamental 
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starting point. Political maps show legally 

delineated spaces, such as city or provincial 

boundaries, but this type of mapped information 

is not of primary importance in the early stages 

of applying an ecosystem approach. In contrast, 

ecozone maps define spaces in an ecologically 

meaningful way. Expressing ecosystems as units 

on a map provides a basis for understanding 

their structure and composition. 

The ecosystem units are used like a 

comprehensive set of information folders. The 

folders allow different agencies and jurisdictions 

across Canada to contribute their expertise and 

information on particular elements of 

ecosystems. They also allow people to draw 

from the expertise of others. The ecosystem 

units have become a common protocol to build a 

profile and understanding of Canada's 

ecosystems.  

What is meant by an ecozone? People intuitively 

capture the meaning by the simple phrases they 

use to describe the large ecological areas of 

which they are a part. For example, consider all 

the attributes and relationships that are implied 

by phrases such as the prairie grasslands, the 

plains Indians, the great central plains, Canada's 

breadbasket, the ranching heartland, the home of 

the buffalo, the nation's largest farmscape, the 

prairie climate, the grassland soils, big sky 

country, and the prairie wetlands and potholes. 

Beyond expressing something about the obvious 

characteristics of the area, these phrases fashion 

a broader impression of a specific geographical 

location and of a vast open space. The mere 

word "prairies" evokes an image of large 

expanses of grain or rangelands that cover the 

southern parts of Alberta, Saskatchewan, and 

Manitoba. The phrases equally start to describe 

particular biophysical features and underlying 

relationships. The prairies have been a valued 

cereal grain production area for many decades. 

What interactions among environmental, 

economic, and cultural elements have caused 

this to be so? Many factors are connected to why 

the region is so productive for agriculture -- the 

deep and nutrient-rich soils, the extensive tracts 

of flat or gently rolling land, the inherent 

adaptability of grassland species, the ease of 

cultivation, the warm, dry climate, and so on. 

Common sense tells us about the uniqueness of 

an area like the prairies, the mosaic of particular 

characteristics and the inherent relationships that 

exist in that zone. 

An ecozone, then -- like any ecosystem -- is an 

area where organisms and their physical 

environment endure as a system (Wiken, 1986). 

Because of the large size of ecozones, the types 

of criteria that are used to define them are geared 

to broad, common characteristics. For instance, 

plants would be defined by major plant 

formations (e.g., boreal spruce) rather than by 

more detailed classifications such as plant 

communities (e.g., Black Spruce-Feather Moss 

community). Landforms and soils would be 

defined in a similar way, by large physiographic 
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divisions (e.g., mountain ranges) and soil orders 

rather than by local landforms (e.g., a specific 

hill) or soil series. 

Ecosystems can be of any size. They are not 

equal in kind or in the variety of their 

characteristics. They may refer to local 

wetlands, the Gulf of St. Lawrence, the 

circumpolar arctic area, or the entire Ecosphere. 

Big or small, they are part of a continuum -- like 

a family, a community, or a nation -- the 

components of which interact with and affect 

one another. The trends and conditions that are 

associated with the bigger ecozone units must be 

put in the context of what happens locally, in 

ecodistricts, as well as in ecosystems of global 

scale. If the reproduction of eastern migratory 

birds is weakened, for instance, the effects of the 

population declines reverberate throughout 

North America. Local and global events and 

conditions are linked by the age-old processes of 

nature as well as by human activities. The arctic 

ecozones are affected by ocean ecosystems that 

originate from as far away as the equator, by 

migratory birds that winter in Mexico, and by 

pollution that emanates from Russia's industrial 

heartland. On the west coast, forestry operations 

can cause soil erosion that impairs salmon 

breeding grounds; if the salmon population is 

not renewed the decline in numbers will 

adversely affect the coastal fishery in three to 

five years. Defining ecozones How is an 

ecozone determined? What were the key 

diagnostic characteristics for each Canadian 

ecozone? Were the same characteristics used for 

each? Which characteristics are essential and 

which are incidental? 

In part, the answer to these questions is based on 

what common sense would suggest. In any large 

ecosystem -- the forested mountains of the west 

coast, the arctic lowlands of the Northwest 

Territories, the great plains of the prairie 

provinces -- the particular combinations of 

characteristics like climate, landforms, soils, 

plants, animals, and human activities are 

distinctive. These combinations remain 

relatively constant for each ecosystem. 

Standards and guidelines exist for describing 

ecosystems (Wiken 1986; ESSG,1996). 

Ecozones still have to be judged on a case-by-

case basis. Characteristically, they are large 

units (i.e., greater than 200 000 km²). Most of 

the diagnostic features are factors normally 

thought of as natural -- landforms, soils, water 

features, vegetation, climate. However, where 

human activities are extensive and are key to 

sustaining the character of the area, they are also 

diagnostic. Agricultural activity is a fairly 

diagnostic feature of the Prairies Ecozone; the 

occurrence of certain types of soils, the plains 

physiography, the former extent of native 

grasslands, and other features would also be 

considered in determining the boundary and 

traits of this particular zone. 
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DIVERSITY OF CANADIAN 
ECOZONES 

Canada has a mosaic of distinctive ecosystems, 

many of which are unique in the world. There 

are 20 major ecosystems -- ecozones -- in 

Canada: 15 terrestrial ecozones and 5 marine 

ecozones. The legend on the map arranges the 

ecozones according to general shared properties. 

For instance, all of the marine units are grouped, 

as are the boreal and arctic units. 

Ecozones vary in shape and size. The largest in 

Canada -- the Boreal Shield Ecozone -- is an 

irregularly shaped area stretching across parts of 

six provinces. It is bigger than the state of 

Alaska, the country of Mongolia, and the 

province of Quebec. It takes less time to fly 

from New York to London, England, than it 

would to fly the length of the Boreal Shield. 

Canada's three arctic ecozones, which occupy 

diagonal bands across the North, collectively 

cover an area more than four times the size of 

France. The main wetland-dominated ecozone -- 

the Hudson Plains -- is larger than Italy and is 

the world's largest wetland area. 

Ecozones vary in diversity as well. For instance, 

the Prairies Ecozone is less diverse than the 

Pacific Maritime Ecozone. The Pacific Maritime 

unit is a lot like a layer cake. Temperate rain 

forest dominates much of the lower and mid 

elevations, but the base includes areas such as 

semi-Mediterranean arbutus and Garry Oak 

woodlands while, several layers higher up, 

alpine meadows and snow packs dominate. 

Ecozones also differ with respect to their 

opportunities and constraints for particular 

activities and uses, such as agriculture, forestry, 

fishing, and recreation . For instance, although 

agriculture is successful in many areas across the 

country, it is predominantly associated with the 

Prairies and Mixedwoods Plains ecozones. 

Some of Canada's ecozones are shared with 

other countries. For example, the seemingly 

small Prairies Ecozone (450 000 km²) is, in fact, 

only the northern tip of a unit that reaches well 

into the heartland of the United States. This 

ecozone also forms part of the world's set of 

temperate grasslands. Similarly, Canada's arctic 

ecozones form a vital segment -- about 20% -- of 

the world's total arctic ecosystems. 

Further Reading 

Environment Canada. 1996. The state of 
Canada's environment 1996. State of the 
Environment Directorate, Environment Canada, 
Ottawa K1A OH3. 

Ecological Stratification Working Group. 1996. 
A national ecological framework for Canada. 
Ottawa: Agriculture and Agri-Food Canada, 
Research Branch, Centre for Land and 
Biological Resources Research; and Ottawa: 
Environment Canada, State of the Environment 
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Wiken, E.B. 1986. Terrestrial Ecozones of 
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Prairies Ecozone 

"Great Plains" 

The Prairies Ecozone is often characterized as flat, rural, wheat- and oil-producing, or cold. The terms 

describe significant aspects of the environment and the economy but understate its diversity and recent 

evolution. 

This ecozone is part of the Interior Plains of Canada, which are a northern extension of the Great Plains of 

North America. The relief is typically subdued, consisting of low-lying valleys and plains sloping 

eastward. With its base along the Canada-United States border, the ecozone stretches from the Rocky 

Mountains in Alberta to the Red River valley in Manitoba, reaching across the southern third of the 

Prairie provinces. 

The Prairies Ecozone, spanning an area of 520 000 square kilometres, is larger than the Yukon Territory 

and is one of the Canadian regions most altered by human activity. Farmland dominates the ecozone, 

covering nearly 94% of the land base. 

Termed the Breadbasket of Canada, the Prairies Ecozone contains the majority of the country's productive 

agricultural cropland, rangeland, and pasture. The area is the source of much of our food and, as a result 

of the export of grains, oilseeds, and animal products, is an important source of foreign exchange. 
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Agriculture is the major agent of change in this ecozone, influencing most native communities of plants 

and animals. Loss of habitat is the most critical threat to the flora and fauna. Little of the natural 

vegetation is left, a situation that made life difficult for some animals unique to the grasslands. Wetlands, 

which provide critical habitat for 50% of North America's waterfowl, have been altered by agricultural 

practices and only half the presettlement wetland area remains. Today, the Prairies Ecozone is home to 

high numbers of threatened and endangered wildlife species and its native ecosystems are among the most 

endangered natural habitats in Canada.  

Landforms and Climate of the Prairies Ecozone 

 
Legend 

1. Hummocky moraine  

2. Prairie potholes (kettle ponds)  

3. Coulees  

4. Boulder  

5. Salinified pond  

6. Shale outcropping  

7. Lacustrine 

8. plain  

Multiple glaciations have shaped the Prairies Ecozone. Continental glaciation flattened the landscape and 

left behind a variety of glacial deposits. For example, the flat fertile plain that dominates southern 

Manitoba resulted from the heavy clay soils that lay beneath the former glacial Lake Agassiz. Cedar Lake 
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and lakes Manitoba, Winnipeg, and Winnipegosis are remnants of this bygone inland sea. Ponds and 

small lakes occupy many of the depressions in moraines. Following the glacial retreat 8 000 to 11 000 

years ago, the ecozone evolved into treeless grasslands covering the southern third of what is now 

Alberta, Saskatchewan, and Manitoba.  

Underlying these surface landforms are horizontal layers of sedimentary bedrock consisting of various 

Cretaceous and Tertiary sediments. Trapped in isolated pockets and cracks are rich reservoirs of oil and 

gas. 

The Prairies Ecozone is now typified by large tracts of flat to rolling plains. A great variety of surface 

landforms, from hummocky lands to deeply entrenched river valleys, also exist. 

Most of the major rivers have their origin in the Rockies. These rivers flow east across the ecozone and 

are fed by rainfall, snowmelt, and glacial runoff at their headwaters. Many smaller rivers and streams of 

the Prairies Ecozone have highly variable flows and are often dry for long periods. 

The ecozone’s climate is determined by its location in the heart of North America and by the 

neighbouring Rocky Mountains, which block moisture-bearing winds from the Pacific. The result is a 

pronounced, subhumid to semi-arid climate. Winters are very cold. The mean temperature in the coldest 

month is -9.4oC at Lethbridge and -18.3oC at Winnipeg. Summers are short and warm. Mean temperatures 

for the warmest month are 16.1oC at Edmonton and 19.7oC at Winnipeg. Although dry, arctic air 

predominates in winter, periodic chinooks (strong, warm and dry westerlies that blow in from the 

Rockies) bring spring-like conditions to southern Alberta and, to a lesser extent, southern Saskatchewan, 

reducing snow cover and removing moisture from an already dry region. 

A water deficit is typical as the ecozone receives considerably less precipitation than other parts of 

Canada and the world. Annual precipitation is extremely variable, ranging from 250 mm in the arid 

grassland regions of southwest Saskatchewan and southeast Alberta to slightly less than 700 mm in the 

Lake Manitoba plain, the warmest and most humid region in the Prairies Ecozone. About a quarter of the 

precipitation falls as snow. Summer thunderstorms are often severe, and south-central Alberta is reputed 

to be one of the worst hailstorm belts in North America. In summer, warm, moist air masses from the 

southern United States invade southern Manitoba, causing numerous thunderstorms and occasional 

tornadoes.  

High winds predominate in the ecozone. Mean annual wind speed in many places is 18 to 21 km/h. In 

contrast, Vancouver's mean annual wind speed is 12 km/h while Toronto's is about 16 km/h. Wind 
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accelerates evaporation, causing much of the dryness. In combination with precipitation and evaporation 

patterns, wind determines the amount of soil erosion and the resulting land degradation. 

Wildlife of the Prairies Ecozone 

 
Legend 

1. Thirteen-lined Ground Squirrel  

2. Richardson Ground Squirrel  

3. Grasshopper Sparrow  

4. Western Meadowlark  

5. Pronghorn Antelope  

6. Snow Goose  

7. Ferruginous Hawk  

8. American Avocet  

9. Northern Harrier  

10. Black-billed Magpie  

11. Coyote  

12. Sharp-tailed Grouse  

13. Burrowing Owl  

14. Badger  

15. Whitetail Jackrabbit  

16. Northern Pintail  

17. Waterfowl (fall plumage)  

18. Lesser Scaup  

19. Canada Goose  

20. Whitetail Deer  

21. Pallid-winged Grasshopper  

The Prairies Ecozone provides habitat for many animal species. Intermittent sloughs and ponds on the 

plains offer major breeding, staging, and nesting grounds for migratory waterfowl using the Central North 

American flyway. More than half of all North American ducks are born in Prairies Ecozone wetlands. 
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River valleys also offer sheltered habitats important to wildlife, especially during the harsh winters. The 

Prairies offer unique habitat for the Black-tailed Prairie Dog, while its southern region is home to the 

Short-horned Lizard and Western Rattlesnake. Manitoba provides habitat for Black Bear, Moose, Sharp-

tailed Grouse, Beaver, and Red Fox. Also present are various species of frog and toad. Local fish include 

Walleye, Lake Whitefish, and Northern Pike. 

Considering its area and population, the Prairies Ecozone has a disproportionate number of threatened and 

endangered wildlife species. At least four vertebrate species -- the Plains Grizzly, Swift Fox, Black-footed 

Ferret, and Greater Prairie Chicken -- have disappeared from the area. The Peregrine Falcon, Mountain 

Plover, Eskimo Curlew, Piping Plover, Burrowing Owl, and Whooping Crane are all endangered.  

Agriculture has probably had the greatest impact on the ecozone. By replacing natural grasslands with 

crops, draining wetlands, and destabilizing natural chemical balances in the soil with pesticides, the 

number and range of wildlife species has changed dramatically. As well, competing, non-native species 

have been introduced. 

Within aquatic ecosystems, high-value fish stocks are under pressure, particularly Walleye and Sauger, 

which are prized by commercial and recreational fishers. Stocks have been reduced through overfishing 

and are sensitive to water quality in the controlled-drainage systems as well as to natural fluctuations. For 

example, contaminants from the widespread use of pesticides have damaged fish habitat. 
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Plants of the Prairies Ecozone 

 
Legend 

1. Wheat Grass  

2. Smooth Aster  

3. Canada Goldenrod  

4. Prickly Pear Cactus  

5. Prairie Sage  

6. Sedges  

7. Cattails  

8. Willows  

9. Western Snowberry  

10. Blue Grama Grass  

11. Prairie Rose  

12. Spear Grass  

13. Silverberry  

14. Chokecherry  

15. Saskatoon  

16. Manitoba Maple  

17. Aspen  

The shift from grassland to cropland in the Prairies has increased losses of organic matter and plant 

nutrients from the soil. It is estimated that the original organic matter levels have fallen by 40 to 50%. 

Over the past century the ecozone has been radically transformed and only a small fraction remains in its 

native state. Perhaps less than 1% of the Tall-grass Prairie, 18% of the Short-grass Prairie, and 24% of the 

Mixed-grass Prairie remain. 

Today, the Tall-grass Prairie region of Manitoba is almost completely cultivated. Over 90% has been 

converted to crops or drastically changed by grazing and haying. And 75% of the Mixed-grass Prairie and 
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Aspen Parkland has been converted to cropland or seeded to non-native forage species. The Aspen 

Parkland, the northern transition zone to the Boreal Forest, has expanded south into former grasslands 

since settlement put an end to prairie fires. The natural vegetation is generally dominated by Spear Grass, 

Wheat Grass, and Blue Grama Grass. Sagebrush is abundant. Local saline areas feature Alkali Grass, 

Wild Barley, Greasewood, Red Samphire, and Sea Blite. Drier sites in the southwest are home to yellow 

Prickly Pear Cactus.  

The Short-grass Prairie occupies the driest southerly arc of the region, where brown and dark brown soils 

are dominant. The northern edge of the ecozone is dotted with groves of Trembling Aspen and Balsam 

Poplar and characterized by black Chernozemic soils. The most productive soils in the region are the 

black, dark grey, and dark brown soils of the Aspen Parkland and the Tall-grass and Mixed-grass Prairie. 

Lakes and wetland areas are rich in vegetation. Depending upon rainfall, there are between 1.6 and 7.1 

million wetlands in this ecozone, and lakes cover 7 800 square kilometres. The greatest number of 

wetlands occur along the subhumid Northern Grasslands and adjacent Aspen Parkland, where they make 

up half the land area. However, lake and wetland areas are under threat. Virtually every major natural 

water system has been extensively modified and developed for hydro and thermal power generation, 

irrigation, flood protection, and water management. Agriculture and urbanization have cut the number of 

wetlands in half.  

Few deciduous trees and shrubs grow in the ecozone except in the eastern regions, sheltered locations 

along waterways or at upper elevations. The east is characterized by Trembling Aspen and shrubs, 

whereas the southwest displays a mixed montane-type open forest of Lodgepole Pine. Southwest 

Manitoba contains a forest reserve that occupies most of the higher elevations of Turtle Mountain.  
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Human Activities in the Prairies Ecozone 

 
Legend 

1. Cities/Towns  

2. Oil Pump-Jack  

3. Cropped fields  

4. Farm buildings  

5. Grazing lands  

6. Farm machinery  

7. Road infrastructure  

8. Plains Indian tent ring  

Between 1670 and 1870, the Hudson’s Bay Company was granted exclusive fur trading rights to the area 

drained by the rivers flowing into Hudson Bay, then called Rupert's Land.  

The earliest significant human modification of the native prairie ecosystems was spurred by European 

demand for products of the fur trade, particularly those from bison. The killing of thousands of bison each 

year by European settlers led to the virtual elimination of free-roaming bison by the 1880s.  

Settlement and landscape modification greatly increased after 1870, when the Hudson’s Bay Company 

surrendered its charter and sold Rupert's Land to Canada. To secure the area against potential 

encroachment by the United States, Canada encouraged land development. In the early part of this 

century, following the completion of the transcontinental railway in 1885, a massive migration saw more 

than 200 000 homesteaders stake their claims.  
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Railways played a leading role in defining the pattern of development. Towns emerged along the rail line 

as collection points for grain and livestock exports and as distribution points for incoming supplies. By 

1916, Canada was leading the world in wheat exports. Twenty-five years later, 60% of the Prairies 

Ecozone was under cultivation and the landscape resembled a checkerboard.  

In 1936, farmers represented 50% of the population. Today that number has fallen to less than 10%. 

Population decline in the rural areas and growth in the urban areas has been the general rule since the 

1950s. Although urban use of land is tiny in terms of area (0.3%), it remains an important influence on the 

ecozone. Today, the proportion of the urban population is 81% compared with 76% for all of Canada, a 

remarkable figure given that agricultural activities dominate the landscape of this ecozone. In 1991, the 

total population of the Prairies Ecozone was approximately 3.8 million, an increase of 25% since 1971. 

The major population centres are Calgary, Edmonton, Saskatoon, Regina and Winnipeg.  

The economic structure of the ecozone reflects a dependence on the primary industries of agriculture, 

mining, and gas and oil extraction. The Prairies provide 19% of Canada's total resource-based 

employment, with agricultural activities and food processing accounting for nearly 62% of the total. Its 

minerals industry (fossil fuels and related products) accounts for nearly a third of Canada's total 

employment in this sector. In 1991, the Prairies Ecozone had an estimated Gross Domestic Product of 

roughly $91 billion, representing about 15% of Canada's total GDP. 

The Prairies Ecozone has been farmed with a limited variety of crops. Only 15 field crops (grain, oilseeds, 

and pulses) and even fewer forage crops occupy more than 95% of the cropped area. With the exception 

of canola, which has recently surpassed wheat in the amount of area seeded, these crops have been the 

mainstay of production since European settlement. Beef and dairy cattle, swine, horses, chickens, and 

turkeys are the primary domesticated animals. 

Mining, particularly the production of fuels, is the second most important industry. Although the value of 

mineral production increased in both Saskatchewan and Alberta between 1976 and 1991, land use for oil 

production has declined over the past decade, reflecting changes in world prices and incentives for 

exploration and development. By 1991, the value of mineral production in the Alberta portion of the 

ecozone made up 46% of Canada's total mineral activity.  

The Prairie economy is now shifting from primary and secondary industies toward service-based sectors. 

The primary and secondary industries are geared mainly at processing food, wood, metals, chemicals, and 

petrochemicals. In the 1980s, agriculture generated about $5 billion, or 25% of all exports from the 
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region. This accounted for 2% of global grain, rice and vegetable oil output. Mineral and fossil fuel 

exploitation and other goods and services generate $15 billion annually.  
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Boreal Plains Ecozone 

"Boreal Heartland" 

The Boreal Plains Ecozone is part of the flat Interior Plains of Canada, a northern extension of the Great 

Plains of North America. The subdued relief consists of low-lying valleys and plains stretching across the 

mid portions of Manitoba and Saskatchewan, and continuing through almost two-thirds of Alberta. It 

covers 650 000 square kilometres, an area larger than the Yukon. The majority of the surface waters are 

part of three watersheds: those of the Saskatchewan River, the Beaver River, and Peace, Athabasca, and 

Slave rivers' watershed. 

Timber covers 84% of the Boreal Plains and forestry is the primary industry. Less than 20% of the land 

area is devoted to agriculture. However, precipitation and surface and groundwater sources are more than 

adequate to meet agricultural demand.  

The ecozone has traditionally been viewed by some as the next untapped resource frontier. The ecozone's 

relative remoteness and absence of large population centres has resulted in little comprehensive scientific 

study.  

To explore, produce and deliver the potential oil and gas products believed to be buried under the 

ecozone, vast road, railway and pipeline networks have been developed and thousands of kilometres of 

seismic exploration lines cut through the forests, providing access to previously remote areas. 
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Landforms and Climate of the Boreal Plains Ecozone 

 

Legend 

1. Low hills  

2. Plains  

3. Clouds  

Multiple ice ages had a pronounced effect on the Boreal Plains. Continental glaciation flattened the 

landscape and left behind a variety of glacial deposits consisting almost entirely of undulating and level to 

gently rolling plains dotted with small lakes. Following glacial retreat 8 000 to 11 000 years ago, larger 

lakes developed from glacial meltwater, creating extensive deltas and dunes. Lake Winnipegosis, for 

example, is a remnant of the bygone Lake Agassiz.  

Underlying these landforms are horizontal layers of sedimentary bedrock laid down millions of years ago 

during the Cretaceous and Tertiary periods.  

Most of the major rivers have their origin in the Rockies. These rivers flow east across the ecozone and 

are the products of rainfall, snowmelt and glacial runoff at their headwaters.  

The climate of the Boreal Plains Ecozone is determined by its location in the heart of North America. The 

Rocky Mountains to the west block moisture-bearing winds from the Pacific. The result is short, warm 

summers and long, cold winters. The annual precipitation, approximately 450 mm, is greater than the 
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evaporation rate, resulting in surplus moisture of up to 100 mm near the southern edge of the ecozone and 

up to 300 mm in the northern and foothills regions. 

Wildlife of the Boreal Plains Ecozone 

 

Legend 

1. Great Horned Owl  

2. Bison  

3. Whitetail Deer  

4. Horse  

5. Elk  

Human activities have divided the original ecosystems of the Boreal Plains into fragments. As a result, 

most wildlife populations and their habitats have greatly diminished. Although logging is believed to be 

partly responsible for an increase in Moose populations since 1955, forest habitat has been lost steadily to 

timber harvesting. Fish in major rivers and lakes must now face subsistence and commercial fisheries and 

an array of recreational activities. Within these aquatic ecosystems, there is concern for high-value fish 

stocks, particularly Walleye and Sauger, which are sought after by both commercial and recreational 

fishers. Habitats also suffer from increasing water consumption and toxic farm run-off.  

Wetlands form an essential part of wildlife habitat, often surviving forest fires to provide refuge and 

initial browsing lands for wildlife. River levees also provide productive and sheltered areas, especially 

during harsh winters. Floodplains and associated marshes form unique waterfowl and Muskrat habitat. 

Bogs, with their ground and tree lichens, are the main habitat for Woodland Caribou.  
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The most prominent local species include Timber Wolf, Black Bear, Moose, Woodland Caribou, Mule 

Deer, Elk, and Beaver. Typical bird species are Gray Jay, Common Loon, White-tailed Sparrow, 

American Redstart, Canada Warbler and Ovenbird. Game birds found in the region include species of 

grouse, geese, ducks and ptarmigan. The ecozone's lakes and streams teem with Walleye, Lake Whitefish, 

Northern Pike, Burbot, Perch, and scattered populations of Lake Trout. Little is known of the insects and 

arthropod communities.  

At least four vertebrate species have disappeared from the area: the Plains Grizzly, Swift Fox, Black-

footed Ferret, and Greater Prairie Chicken. Peregrine Falcon (anatum), Mountain Plover, Eskimo Curlew, 

Piping Plover, and Whooping Crane are endangered, according to the Committee on the Status of 

Endangered Wildlife in Canada. Threatened species include the Borrowing Owl and Ferruginous Hawk. 

Plants of the Boreal Plains Ecozone 

 

Legend 

1. Poplar forest  

2. Pine forest  

3. Mixed Prairie grasses  

Nearly half of the Boreal Plains is occupied by productive forest land. The pace of logging increased after 

1956 when the first pulp mill was established in Alberta. Others followed in Saskatchewan in 1968 and 

Manitoba in 1971. Technology improvements during the 1980s led to a 20-fold increase in the harvesting 
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of previously little-valued Aspen. Between 1951 to 1991, the amount of forest logged increased by 82%. 

Pressure is mounting to find methods to log without causing irreversible damage to the environment.  

Today, most of the ecozone is associated with the boreal forest. It is composed of White and Black 

Spruce, Balsam Fir, Jack Pine and Tamarack in some peatlands. Of the broadleaf trees, Aspen and Poplar 

are the most common, and Birch exists in some areas. Fire, the most powerful influence on the forest, 

determines distribution and growth rates. In a typical year, more than one million hectares burn, despite 

increasingly effective fire suppression and prevention efforts. In particularly bad fire years, such as 1989 

and 1995, huge areas were devastated by fire. The forests are also affected by native insect pests and 

disease. Unchecked outbreaks of Spruce Budworm have killed extensive tracts of spruce and fir forests. 

Other insects, such as the Tent Caterpillar, have defoliated and damaged Trembling Aspen stands, most 

notably in 1988. Secondary organisms, including other insects and fungi, often attack and kill trees 

weakened by defoliation or drought.  

The characteristic soils are grey Luvisols, developed in loamy conditions under a forest canopy. Lakes 

and wetland areas, such as sloughs and marshes, are areas of rich vegetation. In poorly-drained areas, 

extensive bogs have developed. 

Human Activities in the Boreal Plains Ecozone 

 

Legend 

1. Exploration  

2. Potential Oil Development  

3. Farming/Ranching  

4. Forestry  



The Boreal Plains entered the history books as a gateway to the great northwest interior of North 

America. Trading companies established posts along the major rivers at such sites as The Pas and 

Cumberland House. But the most significant impact on the ecozone was the fur trade. Bison was hunted, 

first for its meat, which was consumed by fur traders in the 1780s, and then for its hides, which were sold 

to the North American fashion industry. Thousands of bison were killed each year, leading to the virtual 

elimination of free-roaming bison by the 1880s. 

Development accelerated greatly after 1870, when the Hudson's Bay Company surrendered its charter and 

sold Rupert's Land, which included the entire Boreal Plains Ecozone, to Canada. As a means of securing 

the area from potential expansion of the United States, Canada encouraged land development. Much of 

the arable land was occupied in the years following the completion of the transcontinental railway in 

1885, which also introduced coal mining. With the settlement of the prairies came demand for lumber. 

Nearly half the ecozone is occupied by productive forests. Logging was concentrated in the southern 

fringes and, by 1900, large sawmills were in operation. 

Demand for petroleum products early in the 20th century led to the discovery of the substantial oil and 

gas reserves in Alberta, where they have been a focal point of the economy for the last 50 years. In 

Manitoba and Saskatchewan, meanwhile, several hydro-electric power plants were built. 

Today, only about 700 000 people, many of them relatively young, live in the ecozone. Despite rapid 

urban development over the past two decades, just 40% live in major cities. Most municipalities are 

relatively small compared with those of the Prairie Ecozone. 

The most recent major development is the increased use of forests. Between 1951 and 1991, forest 

harvests increased by 82%. Agriculture has also become a more visible influence. Farmland has increased 

by 8% over the last 20 years, but still occupies less than 10% of the Boreal Plains. Agricultural activities 

are dominated by wheat, pasture and rangeland.  

The economic structure of the ecozone reflects a relatively high dependence on the service sector, which 

employs 65% of the labour force, and the primary industries. Over the past century, much of the ecozone 

has been put to use harvesting natural resources. Forestry predominates, along with agriculture, oil and 

gas development, hydro-electric power generation, fisheries and mining. The First Nations of the ecozone 

are tied tightly to traditional places of spiritual significance and ancient burial grounds. They use the 

ecozone's forests as both their home and workplace. Wildlife is particularly valuable to those who rely on 

hunting, trapping, and fishing as a primary source of food. 
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Boreal Shield Ecozone 

"Shield Country" 

For generations, the blue lakes and rocky shores of the Canadian Shield have shaped our national identity 

and psyche. This raw and rolling landscape has left its imprint on some of Canada’s best literature, art and 

drama. Almost two thirds of the country lies on Shield rock. Canada’s largest ecosystem, the boreal 

forest, forms a continuous belt from the east coast to the Rockies. Scientists call the area where the 

Canadian Shield and the boreal forest overlap the Boreal Shield, the largest of Canada's 15 terrestrial 

ecozones. 

Stretching 3 800 kilometres from Newfoundland to Alberta, the Boreal Shield includes parts of six 

provinces, covers more than 1.8 million square kilometres, and encompasses almost 20% of Canada's land 

mass and 10% of its fresh water. Some of Canada’s largest rivers have their headwaters in the Boreal 

Shield, including the Nelson, Churchill, Rupert and St. Lawrence. Huge bodies of freshwater, including 

lakes Winnipeg, Superior and Huron, lie along its borders. Within it are countless other lakes, some big, 

such as Lake Nipigon and Lac St. Jean, others so small they remain nameless to this day. 

More than just bedrock and bush, the Boreal Shield is home to animals renowned as emblems of 

Canada’s north woods: the Beaver, Moose, Woodland Caribou, Wolf and Black Bear. This well-watered 

land also provides habitat for migratory ducks and geese drawn here each spring by the thousand. 
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The original inhabitants of this land -- the Beothuk, Algonquians, and Iroquois -- abided by its complex 

cycles and the movements of its animals. By the late 1700s, the area’s rich fur, timber and mineral 

resources had attracted the interest of Europeans. Two hundred years later, frontier resources still form 

the backbone of the Boreal Shield’s economy. While the footprint of industrial development remains 

relatively small, far-sighted management practices will be needed to sustain the Shield’s resources for the 

enjoyment of future generations. 

Landforms and Climate of the Boreal Shield Ecozone 

 

Legend 

1. Canadian Shield Rock  

2. Quartz vein  

3. Glacial striations  

4. Erratic  

5. Fen-bog complex  

6. Rocky hills and morainal debris  

Canadian Shield rock forms the nucleus of the North American continent. Other geological structures 

assumed positions around or on top of the Shield millions of years after it was formed. The Rockies are 

relative newcomers on the geological stage, having risen a mere 60 million years ago. Most Shield rocks 

were formed well over a billion years earlier, during the very first chapter of the planet's history known as 

the Precambrian era. 

What once may have been a towering mountain chain is today a massive rolling plain of ancient bedrock. 

During the late Precambrian era, violent spasms in the Earth’s crust warped, folded and faulted the Shield. 
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The foundation of much of the ecozone is now metamorphic gneiss, a highly banded rock formed by 

intense pressure and heat. Many of the minerals that contribute to the Boreal Shield’s economy may have 

formed during these geologically turbulent times. 

During the last ice age that ended 10 000 years ago, the advance of glaciers repeatedly plucked and 

scoured the Shield, carving striations in the bedrock and carrying large boulders many kilometres. In 

retreat, glaciers blanketed much of the landscape with gravel, sand and other glacial deposits. The many 

poorly drained depressions left behind, as well as natural faults in the bedrock, now form the millions of 

lakes, ponds and wetlands that give this ecozone its distinctive character and charm. 

The climate of the Boreal Shield is generally continental with long cold winters and short warm summers. 

Cold air masses over Hudson Bay bring relatively high levels of precipitation to much of the area, from 

400 mm in the west to 1 000 mm in the east. The average midwinter temperature is -15°C, while in 

midsummer it hovers around 17°C. The typical year sees between 60 and 100 frost-free days. Regions 

bordering the Great Lakes and the Atlantic tend to be warmer in winter and cooler in summer thanks to 

the moderating influence of large water bodies. 
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Wildlife of the Boreal Shield Ecozone 

 

Legend 

1. Boreal Owl  

2. Evening Grosbeak  

3. Fisher  

4. Woodland Caribou  

5. Blue Jay  

6. Wolf  

7. Ruffed Grouse  

8. Bear claw marks  

9. Pileated Woodpecker  

10. Moose  

11. Great Blue Heron  

12. Beaver dam  

13. Ring-necked Duck  

14. Bufflehead  

15. Beaver  

16. American Black Ducks  

17. Striped Skunk  

18. Muskrat  

19. Beaver lodge  

20. Wood Duck  

21. White-throated Sparrow  

22. Broad-winged Hawk  

Each spring the abundance of water in the Boreal Shield Ecozone attracts hundreds of thousands of 

ducks, loons, geese and swans. They come either to breed or simply rest and feed before flying on to more 

northerly nesting grounds. Among the more common waterfowl species that summer here are the 

Bufflehead, American Black Duck, Wood Duck, Ring-necked Duck and Canada Goose. Also found are 

the Boreal Owl, Great Horned Owl, Evening Grosbeak and Blue Jay. The songbird perhaps most often 

associated with this part of the Canadian Shield is the White-throated Sparrow. 
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Among the characteristic mammals of this ecozone are Woodland Caribou, White-tailed Deer, Moose, 

Black Bear, Wolf, Lynx, Snowshoe Hare, Fisher, Marten and Striped Skunk. The ecozone’s many 

wetlands, ponds, rivers and lakes provide important habitats for Beaver, Muskrat and Mink. 

In the Atlantic marine environment, typical mammals include Grey, Harp and Hooded seals and Sperm, 

Killer, Atlantic Pilot, Fin and Blue whales. The endangered Northern Right and Bowhead whales and 

threatened Humpback Whale are also found in this region. 

The biologically-rich marine areas off Quebec’s north shore as well as the continental shelf of 

Newfoundland and Labrador are vital to Canada’s commercial fisheries. The rocky shores of the Gulf of 

St. Lawrence and the Newfoundland coast provide exceptional nesting habitat for many seabirds. Lake 

Trout, Lake Whitefish, Burbot and Northern Pike are among the most common fish species thriving in the 

ecozone’s many freshwater lakes and rivers. 

Plants of the Boreal Shield Ecozone 

 

Legend 

1. Jack Pine  

2. Trembling Aspen  

3. Balsam Fir  

4. Black Ash  

5. Mountain Maple  

6. High Bush-cranberry  

7. Baneberry  

8. Wild Sarsaparilla  
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9. Bunchberry  

10. Moss  

11. Shield Fern  

12. Sedge  

13. White Spruce  

14. Black Spruce  

15. White Birch  

16. Goldenrod  

17. Blueberry  

18. Speckled Alder  

19. Labrador Tea  

20. Willow  

21. Water Lilies  

22. Cattails  

23. Pin Cherry  

24. Tamarack  

Cool temperatures, a short growing season, frequent forest fires, and acidic soils challenge plant life in the 

ecozone. In spite of this, almost 88% of the area is forested by a few highly adaptable trees, such as Black 

Spruce, White Spruce, Jack Pine and Balsam Fir. Black Spruce, the most common species, yields high-

quality wood pulp and is a prime species for Canada's large paper industry. Further south are broadleaf 

trees such as Paper Birch, Trembling Aspen and Poplar, and conifers such as Balsam and White, Red and 

Jack Pine. In southeastern parts of the ecozone, species characteristic of more temperate climates, 

including Yellow Birch, Sugar Maple, Black Ash and eastern White Cedar, are common.  

Throughout the Boreal Shield, these forests are mixed with innumerable bogs, marshes and other 

wetlands. Covering nearly 20% of the ecozone, these wetlands are among its most diverse and 

biologically productive ecosystems. Some larger wetlands in southern regions have been converted into 

commercial berry farms, which produce large volumes of cranberries and blueberries for markets around 

the world. 

Where the scouring effects of glaciation were intense, bare rock outcrops predominate, dotted by 

colourful arrays of lichen and ground-hugging shrubs.  

Forest fires add to the distinctive mosaic of the Boreal Shield by leaving a patchwork quilt of plant life 

varying in species composition and age. Although fire often destroys large tracts of forest and 

occasionally threatens human activities or property, it also renews the landscape by triggering new 

growth, purging old forests of insect pests and disease, and increasing the variety of habitats available to 

wildlife. 
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Human Activities in the Boreal Shield Ecozone 

 

Legend 

1. Mining claim post  

2. Mining smelter  

3. Fishnet - native domestic fishing  

4. Canoeists  

5. Power transmission line  

6. Train  

7. Road (logging)  

8. Clear-cut  

9. Airplane (outfitters)  

Since the days the first humans migrated into the ecozone near the end of the last ice age, the Boreal 

Shield’s sweeping network of rivers and lakes has served as a crucial transportation route, a foundation 

for rich domestic fisheries, and a natural wellspring of fur-bearing mammals. More recently these waters 

have come to be known for outdoor recreation and the development of hydro-electric power. 

Much of the freshwater resources of the Boreal Shield are relatively untouched by human activity. Others 

have been widely exploited. Flow alteration and mercury contamination from hydro dams and associated 

river diversions, acidification from mine tailings and smelter emissions, and sedimentation and stream 

disruptions from extensive logging activities are the consequences of industrial development. 

As for the boreal forest, fire suppression, insect control, clear-cutting and single-species tree farming are 

widespread. These practices may, over the long term, reduce the diversity of both plant and animal 

species and increase the forest’s vulnerability to disease. 
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Many Shield lakes and soils are extremely sensitive to changes in pH. Acid rain from local sources and 

from the long-range transport of airborne pollutants has already taken an ominous toll. It may be 

weakening the general vigour and growth rate of trees, as well as of aquatic species, in sensitive areas. 

Mining, forestry, hydro generation and fisheries are all important contributors to the Canadian economy. 

With the help of environmentally responsible regulations and policies, they will be able to continue well 

into the future. Beyond its economic opportunities, the Boreal Shield continues to provide more 

intangible but priceless gifts -- pure air and water, food and habitat for wildlife, and recreational, aesthetic 

and spiritual benefits. 

Further Reading 
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Institute of North America. ISBN 0-9190-3479-9. 

Government of Canada. 1996. The State of Canada's Environment-1996. Environment Canada. 
Ottawa, Ont. 

Johnston, M.E. (ed.). 1994. Geographic perspectives on the provincial norths. Northern and Regional 
Studies Series No.3. Thunder Bay: Lakehead University, Centre for Northern Studies. ISBN 0-7730-
5402-2. 

Natural Resources Canada. 1995. The State of Canada's Forests; a balancing act. Fifth report to 
Parliament. Canadian Forest Service. Hull. 

Riewe, R. and Oakes, J. (eds.). 1993. Human Ecology: Issues in the North, Vol. II. Canadian 
Circumpolar Institute and Faculty of Home Economics, University of Alberta. ISBN 0-9190-5878-7. 

Rowe, J.S. 1972. Forest regions of Canada. Publication No. 1300. Ottawa: Environment Canada, 
Canadian Forestry Service. 
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Taiga Shield Ecozone 

Overview 

The Taiga Shield Ecozone stretches across part of Canada's subarctic north. The Russian term "taiga" 

refers to the northern edge of the boreal coniferous forest. This is the Athapaskan "land of little sticks" 

that stretches from Labrador to Alaska and from Siberia to Scandinavia. In northern Canada, much of this 

forest rests on the Canadian Shield, the bedrock heart of the continent. With an area of over 1.3 million 

square kilometres, the Taiga Shield is one of Canada's largest ecozones. One-third of it lies in the 

Northwest Territories.  

The unique natural history of this area includes an unrivalled showcase of bald Precambrian bedrock that 

dates back to the planet's earliest days. Dotting the ancient landscape are millions of lakes and wetlands 

that were carved by successive waves of glacial erosion or which conform to natural depression in the 

bedrock. The Taiga Shield is an ecological crossroads where climates, soils, plants, birds, and mammals 

from two worlds -- the Boreal and the Arctic -- meet.  

In the Northwest Territories, settlement of the ecozone began over 7 000 years ago as the Paleo-Indians 

followed Barren-ground Caribou northwards in the wake of receding glaciers. More recently, this area has 

played a major part in the story of Canada's development due to its pivotal role in the northern fur trade, 
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its concentration of rich mineral resources, and its position as a cultural and political focal point for 

today's Aboriginal peoples, the Dene and the Inuit.  

Landforms and Climate of the Taiga Shield Ecozone 

 

Legend 

1. Sedimentary rock  

2. Whaleback  

3. Glacial erratic  

4. Frost cracking  

5. Volcanic rock  

6. Quartz vein displaced by minor fault  

7. Glacial groove  

8. Glacial striations  

9. Chattermarks  

10. Granitic rock  

11. Volcanic pillows  

12. Granodiorite dyke  

The Canadian Shield's massive rolling hills of ancient bedrock cover almost two-thirds of Canada. As 

monolithic as the Shield may seem, it is actually made up of seven distinct geological "provinces." The 

world's oldest rocks are found on the Taiga Shield in the Slave Geological Province north of Great Slave 

Lake. They were formed near the dawn of the Earth's geological history 4 billion years ago. 

During the Precambrian Era, Shield rocks were warped, folded, and faulted by violent spasms in the 

Earth's crust. Since their birth, relentless weathering and erosion from countless rainstorms, rivers, floods, 

and the annual freezing and thawing cycle have worn down the rocks. In places, the Shield was repeatedly 
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plucked and scoured by the advance of glaciers, leaving areas now frequently infilled as lakes. Elsewhere 

it was blanketed by boulders, gravel, and sand released by glaciers in retreat. 

This story of geological creation and change is plainly recorded in exposed bedrock and surface deposits 

of the Taiga Shield. Volcanic rocks testify to the earliest eruptions of lava that created the Earth's crust as 

we know it. Some of these eruptions occurred under extreme water pressure at the bottom of ancient seas, 

creating globular "pillows" of lava. Vast areas of granite, once buried deep beneath the rock surface, 

reveal the power of billions of years of erosion. And the passage of mighty glaciers can be read by 

recognizing the striations and grooves etched in the rocks. Soils are usually shallow and coarse and 

sometimes laced with patterns caused by the presence of permafrost. 

The Taiga Shield Ecozone experiences considerable variation in daylight over the course of a year. Areas 

north of the Arctic Circle endure at least one day in which the sun never rises and at least one in which it 

never sets.  

The subarctic climate is characterized by short, cool summers and long, cold winters. Precipitation is low 

to moderate, averaging 250 to 500 mm a year across much of the ecozone. On the Labrador coast, it 

ranges up to 800 mm annually. Snow and freshwater ice-cover persist for six to eight months. Dams and 

diversions have changed seasonal patterns of flow on several rivers in the eastern Taiga Shield.  
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Wildlife of the Taiga Shield Ecozone 

 

Legend 

1. Bald Eagle  

2. Bonaparte's Gull  

3. Red-breasted Merganser  

4. Arctic Tern  

5. Pacific Loon  

6. Greater Scaup  

7. Beaver  

8. Red-winged Blackbird  

9. Green-winged Teal  

10. Muskrat  

11. Mew Gull  

12. Yellow Warbler  

13. Wood Frog  

14. Common Redpoll  

15. Northern Red-backed Vole  

16. Caribou jaw bone and antler  

17. Snowshoe Hare  

18. Beaver-gnawed stumps  

19. White-crowned Sparrow  

20. Marten  

21. Bald Eagle nest  

22. Flicker  

23. Black Bear  

24. Wolf  

25. Dragonfly  

26. Least Weasel  

27. Red Squirrel  

28. Spruce Grouse  

29. Black Bear scratch marks  

30. Yellow-rumped Warbler  



One of the most spectacular wildlife displays in the Taiga Shield is the explosive return of ducks, loons, 

geese, and swans during the spring migration. The area's abundant water attracts hundreds of thousands of 

birds, which come to nest or simply feed and rest before journeying farther north to arctic breeding 

grounds. As an ecological crossroads between two very different ecosystems -- the boreal and the arctic -- 

the ecozone offers a relatively wide variety of habitats for birds. Lakes, wetlands, and forests are 

interwoven with open shrublands and sedge meadows more typical of the tundra. The consequent overlap 

of arctic and boreal bird species gives this area a special richness. At the southern limit of their summer 

range are such species as the Arctic Tern, while a host of other water birds, including the Common Tern 

and White-throated Sparrow, reach their northern limit on the Taiga Shield. Among the mammals of the 

ecozone are Barren-ground Caribou, which migrate south from the tundra to their winter range in the 

taiga forest. Close to a million Caribou from the Bathurst, Beverly, and Qaminirjuaq herds in the 

Northwest Territories, and the Leaf River and George River herds of northern Quebec and Labrador, 

make this journey each fall and return to calve on the tundra each spring. Mice, Voles, Shrews, Weasels, 

Canids, and other carnivores, plus all the tundra dwellers such as the Grizzly Bear and Arctic Fox, make 

regular visits to the trees of the Taiga Shield. In all, there are about 50 species of mammals inhabiting the 

ecozone. The ecozone's waters, meanwhile, are home to Lake Trout, Lake Whitefish, Arctic Grayling, 

Burbot, and Northern Pike. 

Plants of the Taiga Shield Ecozone 
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Legend 

1. Yellow Pond Lily  

2. Cat tail  

3. Sedge  

4. Water Parsnip  

5. Water Smartweed  

6. Water Horsetail  

7. Water Arum  

8. Marsh Five-finger  

9. Willow  

10. Ground Juniper  

11. Kinnikinick  

12. Fruticose Lichens  

13. Dwarf Birch  

14. Goldenrod  

15. Grass of Parnassus  

16. Shrubby Cinquefoil  

17. Sweet Gale  

18. Green Alder  

19. Paper Birch  

20. Black Spruce  

21. Layering in Black Spruce  

22. Labrador Tea  

23. Northern Commandra  

24. Wild Rose  

25. Wood Horsetail  

26. Wild Chives  

27. Twinflower  

28. Feathermoss  

29. Fire-charred log  

30. Soapberry  

31. Crowberry  

32. Cupidberry  

33. Bearberry  

34. High-bush Cranberry  

35. Cotton-grass  

36. Fireweed  

37. Tamarack  

38. Tree Lichens  

39. Fire Snag  

40. Trembling Aspen  

41. White Spruce  

42. Jack Pine  

43. Crustose Lichens  

44. Rock Harlequin  

45. Fragrant Shield Fern  

46. Creeping Juniper  

47. Prickly Saxifrage  

48. Mountain Cranberry  

49. Gooseberry  

Cool temperatures, a short growing season, frequent forest fires, and thin, acidic soils covering permafrost 

are among the many challenges faced by plants in this ecozone. The open, stunted forests of the Taiga 

Shield are dominated by a few highly adaptable tree species such as Black Spruce and Jack Pine. These 

forests are mixed with innumerable bogs and other wetlands, scattered stands of Paper Birch and 

Trembling Aspen, and bare rock outcrops dominated by colourful lichens and ground-hugging shrubs. 



     Manitoba Envirothon – Wildlife 
     _________________________________________________________________________________________________________ 

- 86 - 

Forest fires add to the distinctive mosaic of the Taiga Shield by creating a patchwork quilt of plant 

communities that vary widely in species composition and age. Although fire often destroys large areas of 

forest and occasionally threatens human activities or property, it also has a renewing effect on the 

landscape by triggering new growth, purging forests of insect pests and disease, and increasing the variety 

of habitats available to wildlife.  

Permafrost is another major influence, especially in low areas where the soggy ground or active layer 

above the permafrost regularly freezes and thaws. As trees grow in these ever-shifting soils, they often tip 

in random directions, giving the impression of a "drunken forest." 

Human Activities in the Taiga Shield Ecozone 

 

Legend 

1. Hunting and trapping  

2. Mining potential  

3. Hydroelectric potential  

The human population of about 340 000 persons is 60% aboriginal, divided into Algonquian-speakers in 

most of the ecozone and Athapaskan-speakers in the western portion. The population is concentrated in a 

few permanent settlements, the location of which largely reflects the history of recent colonization. 
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Coastal settlements were established in the eastern Taiga Shield during the fur trade and whaling eras. 

The location of more recent communities, including Yellowknife in the Northwest Territories, Uranium 

City in Saskatchewan, and Churchill Falls and Labrador City in Labrador, reflects the location of ore 

bodies or hydro-electric potential. Even the largest towns, such as Yellowknife (15 179 persons) and 

Labrador City (11 390 persons), are surrounded by wilderness. There are few all-weather roads, but they 

reach every community with at least 1 000 persons. In the Quebec portion of the ecozone, several 

thousand kilometres of roads for logging, mining, and other uses have been built in recent decades. 

The economy combines a small number of industrial activities. Two of Canada's three largest hydro 

developments are found in the ecozone. The economic importance of mining to the economy of the Taiga 

Shield is significant. The largest mineral rush in Canadian history started in 1991 following the discovery 

of diamonds in the Slave Geological Province in the Northwest Territories. Uranium mining is conducted 

in northern Saskatchewan, gold is extracted near Yellowknife, and iron is mined in Quebec and Labrador. 

Despite urbanization, subsistence hunting, trapping, and fishing are still practised widely. 
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Hudson Plains Ecozone 

"The Wetlands" 

Canada has approximately 25% of the world’s wetlands. The Hudson Plain alone embraces the bulk of 

this figure. Some say it is the largest coextensive wetland on the planet. 

For the early explorers and fur traders, the Hudson Plain Ecozone acted as a gateway to the interior of 

central Canada. The area has been associated with the early wars between England and France and with 

the harshness of pioneering days. Its sense of prominence is largely tied to historical events. Today, it 

gains much of its recognition from the profile of Polar Bear Provincial Park. 

Most of the ecozone lies in northern Ontario but it reaches into Manitoba and, to a lesser extent, Quebec. 

It occupies about a quarter of Ontario and 4% of Canada, covering 369 000 square kilometres of land and 

11 800 square kilometres of water. About 10 000 people live there, representing just 0.04% of Canada’s 

population. The density is 2.7 people per 100 square kilometres, whereas the Boreal Shield to the south 

has 155 per 100 square kilometres. Only the Taiga Cordillera and the Arctic Cordillera ecozones have 

fewer people. Fewer than 10% reside in urban areas.  

Overall, the Hudson Plain is poorly drained, flat and dominated by extensive wetlands. As though 

sculpted by an artist, the greenery of the plains is marked by a series of arcing and evenly-spaced white 

lines. These belts of raised beaches show the steady progress of rebounding from the weight of the ice 

sheet that covered the area thousands of years ago. They present striking patterns of successive ridges 

alternating with bogs and swamps. A cold and long subarctic winter prevails for much of the year. Rising 
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temperatures and melting ice in the summer make fog common on the coast. The short cool summers 

provide a brief window for the thousands of migratory birds that make their home on the plains. 

The wetlands and fog brought early notoriety to this area. For the people in the coastal fortifications 

established by the Hudson’s Bay Company, the long bitter winters were considered generally 

insufferable. Summers brought little relief. They summarized the warm season by calling the place an 

insect-infested landscape of bog and fog.  

Landforms and Climate of the Hudson Plains Ecozone 

 

Legend 

1. Summer sky  

2. Ocean and sea ice  

3. Beach ridges and wetlands  

4. Small lake/ponds  

5. Bog/fen  

6. Coastal river  

Few areas in Canada are comprised of extensive plains. Only parts of the central prairies and Northwest 

Territories are comparable. Churchill in northern Manitoba represents the approximate western edge of 

the Hudson Plain and it extends about 1 300 kilometres east to just beyond Fort Rupert in Quebec. To the 

north, the plains shoulder the waters of Hudson Bay and James Bay. From this coastline, the plain arcs 

south for 200 to 300 kilometres to Gillam, Mba., and close to Kapuskasing, Ont. Rising slowly from sea 

level, this flat lowland reaches an average elevation of just 120 metres.  



     Manitoba Envirothon – Wildlife 
     _________________________________________________________________________________________________________ 

- 91 - 

The mineral soils that cover much of the area are finely-textured silt and clay deposited by both marine 

and glacial processes. Outcrops of the underlying sandstone and shale are rare. During the last ice age, the 

weight of the glaciers depressed the Hudson Bay region and the ocean waters later flooded areas up to 

300 kilometres inland from the current coastline. During the retreat of the massive continental ice sheets, 

drainage into Hudson Bay was blocked and expansive lakes -- Agassiz and Ojibway -- were formed along 

the margins of the retreating ice. Seven thousand years later, the area is still rising. This has led to the 

development of the striking stripe-like features marking a succession of beach ridges. The lines, often 

composed of sandy material, radiate like ripples from the present-day coast, marking different stages of 

the rebound. 

Since glaciation, the flat terrain, impervious soil and poor drainage have promoted the development of 

wetlands throughout the plains. Web-like or polygon patterns in organic soils are typical of northern 

wetlands. The widespread permafrost and ground ice also contribute to poor surface drainage and the 

slow rate of decay. Frozen organic soils predominate, while partly decayed organic soils are more 

common in southern parts and moderately weathered mineral soils are restricted to the warmer and drier 

locations, such as the beach ridges. Rivers and streams generally flow north-easterly to the coast and most 

have headwaters in the Boreal Shield ecozone to the south.  

Major rivers include the Nelson and Hayes in Manitoba, the Severn, Winisk, Albany and Abittibi in 

Ontario, and the Eastmain and La Grande in Quebec. These rivers follow fairly long and straight routes. 

Flow varies dramatically over the course of the year and is virtually non-existent between September and 

January. In late summer, the channels may contain pools and stretches of trapped water, and spring floods 

can push water levels 10 to 15 metres higher than usual.  

The narrow river valleys often provide the only areas of marked relief from the plains. These major rivers 

are fed by streams with gentle gradients and sluggish flows. Small, shallow ponds and lakes are numerous 

and dot the landscape in a leopard-like pattern. Ocean tides are weak and the currents flow 

counterclockwise around the bay.  

Hudson Bay moderates the temperature of the lowlands during summer but the effect diminishes in winter 

when the bay is ice-covered. Cold, dry arctic air typically lingers over the area throughout winter. With 

little marked relief, the temperature and precipitation correlate closely with latitude. 

Temperatures throughout the year tend to be colder near the coast and warmer inland. Summers are cool 

and brief. The average mean daily temperature in July ranges from 12°C to 16°C and in January it hovers 
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around -25°C to -23°C. Frost free periods are shortest (about 70 days) on the coast and longest (80 days) 

along the southern margin. The average growing season ranges from 500 to 1 000 growing degree days 

above 5°C. Average annual precipitation is approximately 500 mm to 700 mm per year, and is lowest in 

the north. Rainfall peaks in the month of July at about 100 mm. Of this precipitation, snow accounts for 

very little; snowfall may be in the 2 000 mm range, half that of the Great Lakes area. The mean maximum 

depth of snow averages less than 1 000 mm. The spring break-up on major rivers tends to occur in late 

April or early May and ice jams can raise river levels by 7 to 10 metres.  

Wildlife of the Hudson Plains Ecozone 

 
Legend 

1. Canada Geese  

2. Lesser Snow Geese  

3. Northern Pintail  

4. Tundra Swan  

5. Atlantic Brant  

6. Willow Ptarmigan  

7. Mallard  

8. Semipalmated Sandpiper  

9. Green-winged Teal  

10. Woodland Caribou  

11. Polar Bear  

12. Black Bear  

13. Beaver  

14. Otter  

15. Moose Antler  

Summer on the Hudson Plain sees the greatest numbers and variety of wildlife. It is associated with the 

nesting and rearing stages of millions of Snow Geese, which migrate to Canadian wetlands from areas as 

far south as the Gulf of Mexico. Other migratory bird species returning to these lowlands include Canada 
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Goose, Black Duck, Oldsquaw, King Eider, Pintail and Whistling Swan. While fewer in number, upland 

bird species such as Willow Ptarmigan, Spruce Grouse, Snow Owl, and Raven can also be found and are 

among the few year-round residents. Osprey, Gyrfalcon, Duck Hawk and Peregrine Falcon are birds of 

prey reported in the area. Small mammals include Muskrat, Ermine, Weasel, Marten and Wolverine. 

Large mammals have traditionally been more abundant in the interior Shield country to the south, but 

Woodland Caribou, Moose, Black Bear and Timber Wolves are not unknown. Other species include the 

Canada Lynx, Snowshoe Hare, and Striped Skunk. 

Closer to the coast are such species as Polar Bear, which ventures onto the sea ice in winter, and Arctic 

Fox. Marine mammals include Walrus, Bearded, Ringed and Harbour seals, along with Beluga Whale and 

the rare Bowhead whales. 

Famous in many arctic areas are the clouds of insects. In summer the abundant and poorly drained 

wetlands provide the ideal breeding ground for massive numbers of mosquitoes and other biting insects. 

An area of one hectare can produce more than 10 000 000 mosquitoes. Black Fly and No-see-um are 

other pests to humans and wildlife. 

The common fish found in inland streams and lakes are Brook Trout, Northern Pike and Walleye. Some, 

including the Brook Trout, are migratory, wintering in the interior lakes and summering in the river 

mouths and estuaries of Hudson Bay.  
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Plants of the Hudson Plains Ecozone 

 

Legend 

1. Black Spruce  

2. Spruce bog  

3. Dead Black Spruce  

4. Sedges, mosses, lichens  

5. Rushes, Horsetail 

Plant species in the Hudson Plain follow latitudinal and soil drainage patterns. Where the boreal forests 

and the tundra merge in the lowlands, vegetation resembles that of the arctic tundra and to a larger degree 

the taiga transitional forests. Trees here are few and far between.  

The treeless areas extend about 30 kilometres south from the coast but stands of trees can penetrate 

further north where sites are sheltered or better drainage and deeper soil are available. Arctic tundra can 

be divided into low and high types. This area is largely representative of the low arctic. Wet areas are 

dominated by tussocks of sedge, Cottongrass and Sphagnum Moss. Dwarf Birch and Willow shrubs are 

also common. On drier sites, shrubby and the low-lying Lapland Rosebay, Crowberry, Blueberry and 

Cloudberry take hold. Herbs such as Arctic Aven, Purple and Prickly Saxifrage, and Lousewart are also 

found.  

South of the tundra is a transition zone known as the taiga. In the lowlands, it can be fairly narrow or up 

to tens of kilometres wide. Open stands of White Spruce dominate drier areas, while low stands of 

Willow, Black Spruce and Tamarack are common on wetter and more exposed sites. 
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The low taiga areas are similar to the high boreal forests. The basic components are boreal in nature but 

growth and productivity are low and forest stands tend to be more open. White Spruce, Black Spruce, 

Larch, Balsam and Poplar are the most common trees and Willow and Dwarf Birch are typical shrubs. 

White spruce in association with Reindeer Moss, Caribou Lichen and Crowberry cover the better-drained 

and elevated areas.  

Human Activities in the Hudson Plains Ecozone 

 
 

Legend 

1. Tourism  

2. Hunting, trapping and fishing  

Human activities have strong historical roots in the Hudson Plain. The ill-fated expedition of Henry 

Hudson, who was set adrift by his mutinous crew in 1611, left the legacy for most of the names on 

today’s maps. Later, interest in fur drew other English and French explorers to this area. In the late 1600s, 

the Hudson's Bay Company erected a series of forts along the bay at the Albany, Rupert, Moose and 

Hayes rivers and, later in the early 1700s, on the Churchill River. These posts were the early gateways to 

the riches of central Ontario, Manitoba, Saskatchewan and the Northwest Territories. 
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To people that lived in the forts, the surrounding lowlands were dubbed the "land of bog and fog" or the 

"insect-infested swamp." Further to the south, the lowlands were bordered by an area of "little else than 

rocks with innumerable lakes." They regarded the area as a "food desert" because many of the initial 

settlers found food supplies difficult to find. By European standards, it was a harsh and testing 

environment. 

In many respects, the fur trade brought European and aboriginal cultures together and for years it was a 

prosperous venture. Unfortunately, fierce competition for furs between the North West Company from 

lower Canada and the Hudson's Bay Company eventually strained the native economy, affecting 

subsistence and commercial activities. 

Today, the settlements of Churchill and Moosonee are perhaps the most recognized in the ecozone; each 

lies at the end of a railway line. Fort George, Eastmain, Fort Albany, Attawapiskat, Lake River, Winisk, 

Fort Severn and Shamattawa are less well known. Except for these largely coastal villages, the area is 

almost unpopulated, home to only 10 000 residents. While the ecozone is ecologically diverse, it is not 

well-endowed with timber and minerals. Instead, tourism, fishing, hunting, and trapping provide the main 

economic base. Polar Bear Provincial Park draws many tourists. The varied wildlife, contrasting 

landscapes, ocean coasts and scenic rivers of the area have become popular attractions. 
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Arctic Archipelago Marine Ecozone 

"The Northwest Passage" 

From Greenland in the east to Alaska in the west, the Arctic Archipelago Ecozone has lured mariners for 

centuries. The hope that a northerly route could be found to the Orient attracted many of the earliest 

explorers to the Arctic. History has recorded the hardships and, indeed, the tragedies which often happen 

to these ventures. Local geographical names like Franklin District, Victoria Island, Sverdrup Islands, 

Norwegian Bay, and Prince Albert Sound are tributes to the varied people and nations that have explored 

the region.  

This is perhaps one of the most unusual marine ecozones. Vast and open seascapes are rare. Instead, the 

marine area is comprised of a patchwork of interconnecting bays, fjords, channels, straits, sounds and 

gulfs. This lattice marine water bodies surround hundreds of islands such as the Queen Elizabeth chain of 

islands, Baffin Island, Melville Island, Devon Island and Banks Island. The islands form large parts of 

two arctic terrestrial ecozones -- the Arctic Cordillera and the Northern Arctic. The marine and terrestrial 

ecozones are inextricably interrelated. Species like Polar Bear and Arctic Terns, for example, roam 

between the land and the sea.  

This setting is relatively unique on a circumpolar basis. The general boundary of the ecozone follows the 

northern continental shelf from Mackenzie Bay in the Beaufort Sea north to the Lincoln Sea between 

Ellesmere Island and Greenland. It then curves south through Nares Strait, taking in all of Baffin Island, 
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save for sections of the east coast considered part of the Northwest Atlantic Ecozone. The ecozone 

encompasses all waters to the west of Baffin Island, including the Gulf of Boothia and Foxe Basin, and 

then extends south into one of Canada's most prominent geographic features, Hudson Bay.  

Landforms and Climate of the Arctic Archipelago Marine Ecozone 

 

Legend 

1. Sea ice  

2. Leads  

3. Open water  

4. Islands  

5. Iceberg  

6. Beach  

The coastlines in this ecozone vary considerably. Precipitous fjords and cliffs are common around the 

coasts associated with Baffin Basin, Lancaster Sound and Nares Strait whereas areas to the west like the 

Foxe Basin, Amundsen Gulf and Viscount Melville Sound have flat to rolling coastal plains. Water 

depths of 150 to 500 metres are typical. Deeper water starts to occur when this ecozone merges with the 

Northwest Atlantic Ecozone; around Baffin Bay, depths can start to approach 1000 metres. Massive 

glaciers along Baffin and Ellesmere islands often reach from the mountain tops and into the sea. On 

eastern Ellsemere Island, glaciers extending into the sea break off or "calve" huge icebergs into Nares 

Strait.  

During the winter, sea ice is jammed fast to the land and extends over the seas as a solid sheet. Polynyas, 

localized breaches in the ice where currents and upwellings create open water, can occur throughout the 

ecozone. The ice cover reaches its maximum thickness in May. In the brief spring and summer periods, 
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the ice will breakup. In the northwestern parts of the ecozone, the sea ice normally shatters into massive 

sheets that are separated by narrow channels of open water. The sea ice persists throughout the summer. 

In the rest of the ecozone, the ice is more seasonal. In summer, the massive sheets of ice fracture, drift and 

melt away. The process can be very dramatic. Shorelines can be markedly scoured by drifting fragments 

of ice or huge log-jams of ice can be driven up on the beaches. As the summer periods proceeds, open 

water can be found further and further north. From year to year, ice conditions are so variable and 

unpredictable, however, that mariners and navigators of even the most technologically advanced ships can 

still find themselves blocked. By September, most of the sea ice in the south easterly parts has either 

melted or drifted away on southerly currents. 

The short cool summers of the Land of the Midnight Sun give way to long cold winters. Long periods of 

daylight in the summer help stretch the short growing season, but air temperatures remain stubbornly 

chilly. Even in July, mean daily temperatures average just 10°C. In winter, temperatures average about -

30°C, and often much lower. In the southern range of the ecozone lie Hudson and James bays, where the 

waters are amongst the shallowest (50 to 150 metres) and the climates are the most temperate.  

Wildlife of the Arctic Archipelago Marine Ecozone 

 

Legend 

1. Polar bear  

2. Beluga whale  

3. Walrus  

4. Ross' gull  

5. Yeager  

6. Seal  
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7. Glaucous gull  8. Common tern  

During the brief arctic summer, dozens of species of migrating birds make use of the unpredictable 

sections of open water that appear in the ecozone. As the pack ice breaks up, ice edges become vital areas 

for mammals and seabirds. Taking advantage of the conditions there to feed, stage, and moult are small 

numbers of Tundra Swans, loons, geese, ducks, and several species of shorebirds, gulls, Jaegers, Arctic 

Terns, Alcids, and Fulmars. 

Polar Bears and Ringed Seals roam throughout the region. Bearded and Harp Seals are found along the 

east coast of Ellsemere Island, where open waters promise easy breathing. In winter, the unfrozen North 

Water Polynya serves as a refuge for marine mammals. In the 19th and early 20th centuries, whalers 

hunted the Bowhead Whale almost to extinction. While their numbers have rebounded in western waters, 

the eastern stock is still severely depleted and the species is considered endangered. 

Large schools of small Arctic Cod exist across the ecozone supporting populations of seals, Beluga 

Whales and Narwhals. It has been estimated that seabirds and marine mammals consume 148,000 tonnes 

of these fish annually in Lancaster Sound alone. Arctic Char are plentiful in the Queen Maud Gulf, 

shrimp thrive in the south Baffin and Hudson Strait waters, and scallops are found off south Baffin Island 

and in Hudson Bay.  

Important but threatened pods of the Beluga Whale spend their summers along the west coast of Hudson 

Bay. The largest population of Polar Bears in Canada builds dens along the coast of Hudson Bay near 

Churchill, Man. The tidal flats and salt marshes of the bay also welcome some of the world's largest 

concentrations of breeding and migrating waterfowl. One of the largest known populations of Peregrine 

can be found along the northwest coast. 
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Plants the Arctic Archipelago Marine Ecozone 

 

Legend 

1. Barren icesheets  

In the high Arctic, snow-covered sea ice absorbs much of the solar radiation necessary for photosynthesis. 

But by late summer, the ice has thinned enough to allow a seasonal bloom of tiny plants called 

phytoplankton. The largest natural upwelling of sea water in the ecozone is the North Water Polynya. It 

occurs in northern Baffin Bay near Nares Strait, encouraging an earlier and more prolific bloom of 

phytoplankton than elsewhere in the ecozone. Further south, inter-tidal zones support forests of kelp. 
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Human Activities in Arctic Archipelago Marine Ecozone 

 

Legend 

1. Tourism, hunting and trapping  

2. Oil and gas exploration  

The waters of the Arctic Archipelago Ecozone wash the shores of three provinces and two territories. 

Biologically, it is as least as productive as the adjacent lands. Canada's Inuit find most of their traditional 

food in this ecozone, so hunting and fishing remain significant human activities. While it is common to 

think of the arctic in the context of European explorers, the Inuit have a rich and varied culture that well 

predates their involvement. Arctic Char and Greenland Halibut (turbot) support commercial fisheries in 

Baffin Bay. Oil and gas exploration and development provide economic opportunities but still continue to 

pose environmental threats to the ecozone, especially in the Beaufort Sea. As mineral prospectors gain 

more experience in northern latitudes, large mineral deposits may be found, raising questions about mine 

waste and tailings that could find their way into the sea.  

To the south, it seems inevitable that hydroelectric development will continue on the rivers draining into 

James Bay. Changes in water flow, salt content, and the presence of heavy metals leached from the soil 

will have unpredictable consequences for the southern portion of the ecozone. The impacts of 

urbanization will continue as human populations grow, especially in the more southerly reaches. The 
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long-range transport of pollutants from places as far away as Mexico have impacts on the arctic. PCBs, 

DDT, and mercury are examples of pollutants affecting this ecozone as well as other parts of the Arctic. 
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Habitats 
 
 

 
 

    
Wetlands  
http://www.hww.ca/hww2.asp?id=233 
 
 
WETLANDS: are rich in nutrients and teem 
with more life than most people suspect. 

Wetlands 

¶ are rich in nutrients and teem with more life 

than most people suspect  

¶ may be ponds, marshes, swamps, or 

peatbogs, each of which has its own 

characteristics  

¶ act like giant sponges, soaking up rain and 

snowmelt and slowly releasing water in drier 

seasons, reducing flooding and easing the 

worst effects of drought  

¶ are home for at least some part of the year 

for many fish, birds, and other animals. 

Without wetlands, some wildlife species 

would disappear  

¶ are being destroyed across the country by 

industry, commerce, agriculture, and our 

appetite for "the good life" 

What are wetlands? 

 
Canadian Wildlife Service photo 

Canada is famous for its innumerable lakes and 

rivers, but travel folders seldom mention its 

marshes, swamps, and bogs or the many small 

ponds or sloughs that dot large areas of the 

country. These are called wetlands—a precious 

but threatened part of our heritage. 

A wetland is simply any area of land that is 

covered with water for a part of the day or year. 

There are two classes of wetlands: freshwater 

and saltwater. The limits of freshwater wetlands 

are usually established in the spring, when water 

levels are highest because of melting snow and 

flooding. Summer droughts, evaporation, and 

infiltration will gradually cause the areas to dry 

up, sometimes completely. But even if wet for 

only a short time each year, the area is a 

wetland. 

Saltwater wetlands, on the other hand, are 

usually caused by ocean tides. Some are flooded 

and dry up twice each day. Others are flooded 
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only by particularly high tides that occur at less 

regular intervals.  

Where are wetlands? 

In Canada, wetlands are everywhere. They are 

found along the shores of oceans, lakes, and 

rivers, dotted across the prairies, and in 

countless poorly drained depressions in the 

Canadian shield. Look for them throughout river 

deltas and estuaries and near the shallow bays 

and inlets along our coasts. 

Better known wetlands are the marshes in the 

Great Lakes basin, bordering Lake St. Clair and 

Lake Erie, and along the shores of the St. 

Lawrence River. Large areas of wetlands are 

found in the Peace-Athabasca River delta in 

northern Alberta and the Saskatchewan and Red 

River deltas in Manitoba. Noteworthy too are 

the peatlands of Newfoundland and Labrador 

and Vancouver Island and the large areas of 

muskeg in northern Canada. 

The broad coastal areas of Hudson Bay and 

James Bay, the marshes at Kamouraska in 

Quebec, at Tintamarre in New Brunswick, and 

of the Fraser River estuary in British Columbia 

are among the better known saltwater wetlands. 

But no wetlands are more remarkable than those 

of the prairie pothole region. This is an area of 

some 750 000 km2 stretching across southern 

Alberta, Saskatchewan, and Manitoba. 

This vast region is pitted with millions of 

depressions that vary considerably in size and 

depth. In the spring these depressions fill with 

water from melting snow and rain. Some of the 

larger ones form lakes or other permanent bodies 

of water, but the smaller depressions form 

innumerable temporary sloughs or potholes, 

many of them drying up in only a few weeks.  

Types of wetlands 

 
Canadian Wildlife Service photo 

There are four major types of wetlands: ponds, 

marshes, swamps, and peatbogs. Each has its 

own characteristics. 

A pond is a well-defined basin, filled with 

stagnant water and fringed with vegetation. It is 

fed mainly by rain and snowmelt and loses water 

through seepage, direct evaporation, and plant 

transpiration. During the summer, parts of a 

pond may dry out, exposing mudflats. The 

shallow depth of a pond allows water lilies and 

other bottom-rooted plants to reach the surface, 

while milfoils, pondweeds, and other 

submergent plants flourish beneath. 
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A marsh is subject to periodic flooding, 

particularly if located near a river or lake, or in 

the case of saltwater marshes, near tidal waters. 

Consequently, its water level can change 

drastically. Its boundaries are not as well defined 

as those of a pond, and a marsh may dry out 

completely by late summer. A marsh is 

overgrown with coarse grasses, sedges, and 

rushes. 

The water-filled potholes and sloughs of the 

prairies may resemble ponds or marshes, 

depending on their characteristics and specific 

locations. 

A swamp is essentially a wooded marsh, a 

waterlogged area supporting trees, tall shrubs, 

herbs, and mosses. Still or gently flowing water 

covers much of the surface during wetter 

seasons. 

A peatbog is a poorly drained area covered by 

mats of moss. The moss slowly decomposes in 

successive layers to eventually form a material 

called peat. There are two types of peatbogs: 

bogs and fens. In bogs, the process of 

decomposition and peat formation is further 

advanced than in fens, making the soil and water 

more acidic. The most common moss found on 

the surface of a bog is sphagnum moss. Other 

bog plants are sedges and low-growing shrubs of 

the heath family and sometimes trees such as 

spruce. 

In fens, sedges are the predominant vegetation 

and sphagnum moss is not common, although 

other mosses that require less acidic conditions 

may grow there. Fens also support reeds, 

grasses, and low-to-medium-height shrubs. 

Occasionally, too, there may be a sparse 

scattering of trees—tamarack or cedar. In 

northern Canada, a large expanse of bog or fen 

is called muskeg.  

What good are wetlands? 

It’s easy to regard wetlands as mere wastelands, 

of little or no value. We don’t build houses or 

factories in swamps, bogs, or marshes, and we 

don’t plant wheat or many other crops on land 

submerged in water. Wetlands are generally 

unsuitable for boating and swimming—in fact, 

for most human activities. 

So it’s not surprising that many people "reclaim" 

our wetlands, by draining them or filling them 

in. To do so is a serious mistake. 

Wetlands act like giant sponges, soaking up rain 

and snowmelt and slowly releasing water in 

drier seasons. Thus, they help to reduce floods 

and to ease the worst effects of drought. 

Draining ponds, sloughs, and marshes often 

lowers the water table and dries up wells. 

Wetlands also reduce soil erosion by checking or 

slowing the runoff from storms and thaws. 

Without wetlands we would no longer have a 

ready supply of fresh drinking water. Much like 
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our kidneys, wetlands filter the waters of our 

lakes, rivers, and streams, reducing pollution. 

The vegetation in wetlands removes phosphates 

and other plant nutrients washed in from the 

surrounding soil, thereby slowing the growth of 

algae and aquatic weeds. This growth is a 

serious problem in some of Canada’s major 

waterways where dead and decaying algae rob 

the deeper waters of their oxygen. 

Wetlands are also the homes for at least some 

part of the year for many fish, birds, and other 

animals, meeting essential breeding, nesting, 

nursery, and feeding needs. Without wetlands, 

some wildlife species would disappear. 

Wetlands contribute to the growth and economy 

of the country. Some of the smaller mammals, 

such as the beaver and muskrat, that dwell in 

wetlands are important to the fur trade, and the 

millions of game birds and fish reared in and 

around our wetlands support a growing 

recreation and tourist industry.  

Sustaining life 

 
Canadian Wildlife Service photo 

Creatures large and small 

A wetland who’s who would list many creatures, 

ranging in size from the microscopic one-celled 

protozoa to the massive moose. Some are born 

and live out their entire lives in wetlands; others 

spend only part of each day or a part of their life 

there. 

Wetlands are the whole world for many 

salamanders, snakes, turtles, and aquatic insects. 

On the other hand, many of our frogs, toads, and 

tree frogs breed in temporary ponds and marshes 

but spend much of their adult life on the 

surrounding dry land. Fish, such as stickleback 

and pike, come to marshes to spawn and feed in 

the shallow waters. 

Among the smaller mammals living around the 

marsh are shrews, lemmings, voles, muskrats, 

and beavers. Predators include mink, otters, 

bobcats, and the elusive cougar and grey fox. 

But wetlands are especially a boon for birds. 

More than 100 species inhabit or make use of 

Canada’s marshes, swamps, and sloughs. Some, 

like the Swamp Sparrow and Marsh Wren, nest 

there almost exclusively. Many millions of 

ducks, geese, gulls, and other waterfowl also 

nest, breed, and feed there along with numerous 

waders and shorebirds-herons, bitterns, rails, and 

sandpipers. 

Kingfishers, owls, Ospreys, and other predators 

feed in wetlands. Birds such as Mallards and 

teals use wetlands while moulting because 
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marshy areas provide excellent escape cover. 

Sandhill Cranes, geese, and Tundra Swans stop 

over in marshes during migration, to rest and 

feed and to regain their strength. 

Waters of life 

Wetlands are rich in nutrients and teem with 

more life than most people suspect. Billions of 

microscopic algae and larger plants grow and 

flourish in the shallow waters, using the sun’s 

energy to produce and reproduce their substance. 

They serve as food for countless forms of animal 

life, and these in turn are often consumed by 

birds and other animals. 

Bacteria and fungi are at work everywhere, 

breaking down dead plant and animal tissues and 

releasing nutrients for further use. In rivers, 

streams, and most lakes the constant flow of 

water washes away many of these nutrients. But 

in marshes, sloughs, and other wetlands, 

nutrients tend to remain and accumulate. In 

northern regions, where water levels are 

relatively stable, nutrients often become trapped 

in the bottom sediments; but in southern regions 

they are released each year during spring 

flooding. This is one of the reasons why 

wetlands in southern regions are so productive 

and why they attract so many forms of wildlife. 

The bottom sediments consist of decayed 

material, tiny shell fragments, and other such 

leftovers, deposited over a layer of organic and 

mineral soil. Beneath this, again, is a layer of 

clay or other impervious material. Among the 

bottom-dwellers are snails and mayfly larvae. 

They feed on decaying material and bacteria 

and, in turn, are a major food source for many 

ducks and other animals. 

So, too, are the free-swimming larvae of 

dragonflies and damselflies, which themselves 

prey on waterfleas, fairy shrimps, mosquito 

larvae, and other tiny creatures. Other free 

swimmers are water mites, often preyed upon by 

the diving beetle and the giant water bug. 

As wetlands dry up or fill with water, changes 

also occur in the plant and animal life associated 

with them. Falling water levels bring simpler 

communities with fewer species, as marsh 

vegetation dies off and many birds and other 

animals depart. Rising water levels also cause 

die-offs of some bulrushes and other plants. 

Such changes in vegetation affect the wildlife 

that depends upon it.  

A threatened resource 

The natural, reversible changes in wetlands may 

be almost insignificant compared with the 

disruption caused by human interference. 

Dredging a pond can make it unsuitable for birds 

that require shallow water. Draining or filling in 

wetlands permanently destroys entire 

communities of plants and wildlife. Burning off 

or cutting down surrounding weeds, brush, or 

other vegetation eliminates, at least temporarily, 

vital nesting places and escape cover. Building a 
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highway through a coastal marsh or erecting a 

small dock at the marshy edge of a lake where 

you moor your rowboat is also damaging. 

Air and water pollution are serious problems. 

Insecticides, weed killers, and industrial wastes 

take a heavy toll on plants, fish, and other 

wildlife. 

This destruction is happening all across the 

country, as industry, commerce, agriculture, and 

our appetite for "the good life" continue to 

swallow up our wetlands. In southwestern 

Ontario, the marshes bordering Lake St. Clair 

have shrunk to only a fraction of what they 

were. On the prairies, millions of hectares have 

been drained and put to the plough—not only 

destroying wildlife habitat, but frequently also 

lowering the water table. Everywhere bogs and 

other wetlands are regarded as prime dumping 

sites of garbage and other refuse. 

Naturalists, ecologists, and many other people 

are concerned about this trend. And millions 

more are realizing that this kind of "progress" 

threatens our world with impoverishment. Could 

we enjoy the truly good life in a land without 

wild places and without wildlife?  

What can we do? 

Changing public attitudes is the essential first 

step in preserving our wetlands. We have to get 

rid of the mistaken notion that wetlands are 

wastelands, and help other people to do the 

same. Then let’s get behind our governments, 

conservation groups, and other agencies in their 

efforts to save those important resources. 

Governments at all levels have an important part 

to play—for example, by the acquisition of 

wetlands for parks, sanctuaries, and reserves. At 

the federal level, on a limited scale, the 

Canadian Wildlife Service is already doing this 

through its habitat program and has created 

specially protected National Wildlife Areas 

across the country. Wetlands can also be 

protected by provincial regulation and municipal 

zoning, and through compensation, tax 

concessions, and other incentives to farmers and 

other property owners. 

Private citizens can do something too, as 

individuals or as members of service clubs, 

conservation groups, and other organizations. 

Contact your regional Canadian Wildlife Service 

office for more information on wetlands and on 

organizations in your area working to preserve 

these valuable habitats. 

Landowners can donate their wetlands to 

government or private agencies to preserve the 

habitat. Other citizens can pool their resources to 

lease or to purchase and protect wetlands, while 

sponsoring or supporting much-needed 

programs of public education. To ease the 

pressure to drain and develop wetlands, we must 

promote the wiser use of land for agriculture and 

other purposes. 
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Resourceful farmers have learned to use 

wetlands without destroying them. In some 

places, fish-farming in sloughs or marshes is a 

profitable venture. 

It is also possible to restore wetlands or create 

new ones. The Federation of Ontario Naturalists 

(Toronto) has published instructions on "How to 

build a marsh," and in many places a private 

pond is just as feasible as a backyard swimming 

pool. 

It’s easier to protect one wetland now than to 

restore or recreate one later. "Later" may be too 

late. 

Canadian Wildlife Service photo 

The Ecological Gifts Program 

Since 1995, Canada’s Ecological Gifts Program 

has encouraged landowners to conserve 

ecologically sensitive land by donating it to a 

qualified recipient. Donors know that their land 

will be cared for, and they also receive 

significant income tax benefits. For more 

information visit the Canadian Wildlife Service 

Web site or call 1-800-668-6767.  

Resources 

Print resources 

Lands Directorate. 1986. Wetlands in Canada: a 
valuable resource. Fact Sheet 86-4. Environment 
Canada, Ottawa. 

National Wetlands Working Group. 1987. The 
Canadian wetland classification system. 
Ecological land classification series, no. 21. 
Lands Directorate, Canadian Wildlife Service, 
Environment Canada, Ottawa. 

National Wetlands Working Group. 1988. 
Wetlands of Canada. Ecological land 
classification series, no. 24. Sustainable 
Development Branch, Environment Canada, 
Ottawa, and Polyscience Publications Inc., 
Montreal. 

© Her Majesty the Queen in Right of Canada, 
represented by the Minister of the Environment, 
1980, 1989, 1999, 2002. All rights reserved. 
Catalogue number CW69-4/75-2002E ISBN 0-
662-31806-4 Photo: Canadian Wildlife Service  

 
Copyright © 2005 Canadian Wildlife Service & 
Canadian Wildlife Federation 
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Estuaries: Habitat For Wildlife 
http://www.hww.ca/hww2.asp?id=226 

 

Estuaries are where fresh water from rivers 
meets and mingles with salt water from 
oceans. 

Estuaries 

¶ are where fresh water from rivers meets and 

mingles with salt water from oceans  

¶ are among the most biologically productive 

ecosystems on Earth  

¶ are the source of a food web that begins with 

conversion of the sun’s energy into food 

energy by marsh plants  

¶ are home to only certain types of plants—

those that can flourish in the physical 

conditions peculiar to estuaries  

¶ provide critical habitat for certain wild 

animals at some stage of their lives 

Canada's estuaries 

The Mackenzie River estuary, near the Kendall 

Island Bird Sanctuary. 

Where are Canada’s estuaries? 

Everybody knows that certain types of animals 

can live only in the saltwater environment of the 

ocean, whereas other types can survive only in 

the fresh water of lakes and rivers. But did you 

know that there are a lot of fish and wildlife 

species that live in the areas where fresh water 

from rivers meets and mingles with salt water 

from oceans? 

These areas are called estuaries, and they 

provide critical habitat for species that depend 

upon their unique physical characteristics—such 

as constantly changing water levels, salt 

concentrations, and temperature—and biological 

characteristics, such as rapid plant growth, for 

their survival. 

Canada’s best-known estuaries occur at the 

mouths of the Fraser, Mackenzie, and St. 

Lawrence rivers. Less well known estuaries are 

found at the mouths of rivers that empty into 

James, Hudson, and Ungava bays. There are also 

extensive areas of the ocean that have the 

characteristics of giant estuaries, such as the Bay 

of Fundy, James Bay, and the Strait of Georgia. 

In addition, there are thousands of smaller 

estuaries along Canada’s three coastlines. 

Although not all of them are important as 

wildlife habitat by themselves, together they 

constitute a major wildlife asset for Canada that 

has not yet been fully appreciated. 



  

Canada’s estuaries 

Thousands of estuaries are found along 

Canada’s three coastlines. The map identifies 

some of the estuaries that are discussed in this 

text. 

Important estuaries 

1. Fraser estuary 

2. Mackenzie estuary 

3. St. Lawrence estuary 

Places with lesser known estuaries 

4. James Bay  

5. Hudson Bay  

6. Ungava Bay 

Areas of the ocean that have the 

characteristics of giant estuaries 

7. James Bay 

8. Bay of Fundy  

9. Strait of Georgia 

Some estuaries where belugas moult 

10. Mackenzie estuary 

11. Churchill-Seal estuary  

12. Nelson estuary 

13. Winisk-Severn estuary 

Why estuaries are unique 

Why do plants flourish in estuaries? 

Drawing A — A salt wedge 
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In estuaries, fresh water is lighter than seawater 

and therefore flows above it. The flow of some 

rivers is so immense that a wedge-shaped 

bottom layer of salt water is pushed up the 

estuary along the river bottom, carrying with it 

nutrients for the estuary’s plant life. 

The mixing of fresh water and salt water is an 

important feature of estuaries. The fresh water is 

less dense (lighter) than seawater and therefore 

flows above it (see Drawing A). The flow of 

some large rivers is so immense that a wedge-

shaped bottom layer of salt water, called a salt 

wedge, is pushed up the estuary along the river 

bottom by the force of the outgoing fresh water 

above it. This wedge of salt water can penetrate 

several kilometres from the river’s mouth, 

carrying with it nutrients for the estuary’s plant 

life from the ocean. 

Drawing B — Productive ecosystems 

Estuaries are among the most biologically 

productive ecosystems on Earth. The drawing 

shows how much more plant material grows in 

estuaries in a given time period (up to 25 tonnes 

per hectare per year) than in other habitats. 

The nutrients carried in from the ocean in the 

river and in the salt wedge transform estuaries 

into very fertile areas for plant growth. In fact, 

estuaries are among the most biologically 

productive ecosystems on Earth. Studies have 

shown that primary productivity, or the rate at 

which plants convert the sun’s energy by 

photosynthesis into food that animals can use, is 

higher in estuaries than in grasslands, forests, 

and even areas of intensive agriculture (see 

Drawing B).  

The food web 

 

Drawing C — A food web 

The basis of this estuarine food web is 

conversion of the sun’s energy into food energy 

by marsh plants. When the plants die and decay 

at the end of the growing season, protozoa and 

other microorganisms coat the dead plant 

material. Small invertebrates, which feed on this 

detritus, are themselves eaten by fish, which in 

turn may be eaten by birds and mammals. 

In the open ocean, microscopic algae known as 

phytoplankton float in the sunlit surface waters 

and convert the sun’s energy to food energy. 

Phytoplankton cannot grow in the muddy water 

of some estuaries, however. Instead, most of the 
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primary production in these estuaries is carried 

out by marsh plants, bottom-dwelling algae, and 

eelgrass that grow in abundance in the marshes 

and mudflats (the muddy land that is left 

uncovered at low tide) that are part of estuaries. 

These plants form the fuel of the estuarine food 

chain, which is the pattern in which plants are 

eaten by animals, which are in turn eaten by 

other animals, transferring food energy in the 

process (see Drawing C). A variety of different 

food chains then interconnect to form the 

estuarine food web. 

Although one might guess that the next link in 

the food chain might be an animal feeding 

directly on the living algae or eelgrass, in fact 

this is rarely the case in estuaries. There are only 

a few conspicuous herbivores, or plant eaters, 

found in estuaries, and they are mainly 

waterfowl—like the Brant, a goose found in 

estuaries on all three coasts of Canada, which 

feeds on eelgrass, certain species of ducks that 

eat the seeds of the marsh plants, and the 

thousands of snow geese that gather in the 

Fraser and St. Lawrence river estuaries each 

autumn to feed on bulrushes and sedges. 

So what follows estuarine plants in the food 

chain? What happens is that the estuarine plants 

die at the end of the growing season and decay 

gradually through fall and winter. The next step 

in the food chain is a rich assortment of 

microscopic fungi, bacteria, protozoa, and other 

microorganisms, which coat the dead plant 

material, called detritus (like a pile of rotting 

leaves or a compost heap). Small invertebrates, 

or animals without a backbone, such as worms, 

snails, clams, oysters, and shrimp, feed on this 

detritus, becoming the next step in the food 

chain. These invertebrates are then eaten by fish, 

amphibians, and birds, which in turn are eaten 

by larger fish, birds, and mammals. 

Evidence of this type of food chain can be found 

during a visit to any estuary. Bufflehead are 

often seen diving in shallow water to find snails 

and other invertebrates living in soft estuarine 

sediments. In the Bay of Fundy and at the mouth 

of the Fraser River, shorebirds gather in flocks 

exceeding 100 000 birds to probe the mudflats 

with long bills in search of small invertebrates. 

Common Mergansers and Great Blue Herons 

find Pacific and Atlantic estuaries especially 

attractive places to catch small fish. Sandpipers 

fall prey to Peregrine Falcons that hunt along 

estuarine beaches, and Bald Eagles scavenge 

dead fish, birds, and mammals. 

The estuarine food chain would quickly fall 

apart without the tides. As the bacteria and other 

microorganisms feed on the decaying plants, 

they use up much of the available oxygen in the 

water. This oxygen depletion would make it 

difficult for the estuarine invertebrates and fish 

to breathe, and they would eventually suffocate. 

However, regular incoming tides, occurring 

about every 12 hours, replenish the supply of 

oxygen for the animals that feed in the estuaries, 

and the outgoing tides carry away their wastes, 
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to be used elsewhere in the estuary and nearby 

ocean.  

Plants in estuaries  

Plants in estuaries: nature’s water garden 

Only certain types of plants can flourish in the 

physical conditions peculiar to estuaries, and 

each of these plants can grow in only certain 

parts of the estuary. 

One factor influencing the growth and 

distribution of plants in an estuary is its salinity, 

or the amount of salt in the water. Certain kinds 

of plants can tolerate high levels of salt, getting 

rid of the salt they take up by releasing it 

through special salt pores on their leaf surfaces. 

Other plants do not like even a moderate amount 

of salt and can grow only in areas of the estuary 

where seawater cannot reach. In between are 

plants that can tolerate moderate amounts of salt 

and hence can survive in brackish (or slightly 

salty) areas of the estuary. 

A second factor influencing the growth of plants 

in an estuary is the amount of flooding. The 

longer and deeper an area is flooded with water, 

the less oxygen is available in the soil. As plant 

roots need oxygen to grow and survive, the 

plants that grow in areas that are usually under 

water need to be adapted to an oxygen shortage, 

some of them transporting oxygen from special 

storage cells in their leaves and stems to their 

roots. 

One marine plant that flourishes in estuaries is 

eelgrass. This plant can tolerate only brief 

exposure to air and therefore grows in large 

submerged beds near and below the lowest tide 

level. It is especially important as food for 

American Wigeon and Brant. Plants that grow 

on land covered by seawater for brief periods 

each day include salt-tolerant species such as the 

saltworts and saltgrasses on all three coasts, 

cordgrasses on the Atlantic coast, and alkali 

grasses in the Arctic. Plants such as the sedge 

and bulrush predominate in brackish areas of 

many estuaries, where they are covered by water 

for a few minutes to many hours each day. Areas 

that are covered with fresh water support the 

cattail in profusion. 

In fall and winter, most plants in all parts of the 

estuary decay and become detritus. Some plants, 

such as algae, have a much shorter life cycle, 

lasting only a matter of days or weeks, and these 

continue to grow and decay even in extremely 

cold weather.  

Animals in estuaries  
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Animals in estuaries: nature’s smorgasbord 

Few animals can live their entire lives in 

estuaries. However, estuaries are critical habitat 

for certain wild animals at some stage of their 

lives. The few estuarine animal species that have 

adapted to the characteristically changeable 

conditions of salinity, temperature, and water 

level found in these tidal areas grow and 

multiply rapidly. Many other species, such as 

spawning whitefish and migrating sandpipers, 

move en masse into estuaries at specific times of 

the year. In turn, the survival of predators, even 

those that rarely visit estuaries, depends on 

populations of fish and birds that use these 

coastal ecosystems at key times in their life 

cycles. 

Mudflats, despite their desolate appearance, 

teem with invertebrates that burrow into the mud 

for protection from predators and the elements. 

A variety of invertebrates, including mussels, 

clams, snails, amphipods, or small shelled 

creatures, segmented worms, and lugworms, 

feast on detritus and each other in the mudflats 

and fall prey to a multitude of fish and birds. For 

example, studies have recorded over 11 000 

amphipods in one square metre of mud in the 

Bay of Fundy during the southward migration of 

the Semipalmated Sandpiper. These amphipods 

provide the necessary fuel for a million or more 

sandpipers to complete the nonstop flight of 

about 4 000 km from the Bay of Fundy to 

Suriname in South America. 

 

 

 

Marsh in the Fraser River estuary   

Photo: R. Butler (CWS) Snow geese in a Scirpus 

marsh in the St. Lawrence River estuary   

Photo: A. Reed (CWS) Belugas gather in large 

numbers within certain river estuaries during the 

summer ice-free season. Some individuals are 

known to return to the same estuaries year after 

year.  
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Managing Plants, Animals and Habitat 
 
Mixed Grass Prairie 
Manitoba Conservation 
Wildife and Ecosystem Protection Branch 
http://www.gov.mb.ca/conservation/wildlife/managin
g/cwhp_mixed_grass_prairie.html 
 

 
Mixed Grass Prairie in Manitoba 

A vast expanse of grassland once stretched 

across the Canadian prairie provinces. Short-

grass prairie, the most drought tolerant, was 

found in the rainshadow of the Rockies. In the 

moisture rich Red River Valley of Manitoba, a 

sea of grasses and wildflowers grew in the tall-

grass prairie. Mixed grass prairie lay between 

the two prairie types, blending elements of both 

short-grass and tall-grass prairie. Here, the 

wildflowers and grasses grew to knee height and 

huge herds of bison roamed the plains. 

The beauty and resilience of the mixed-grass 

prairie lies in its incredible diversity of species. 

There are over 150 species of plants, each 

adapted in its own way to the extremes of 

temperature, variations in precipitation and the 

effects of fire and grazing. Local topography, the 

nature of the soil, and year-to-year changes in 

moisture and temperature help determine the 

mix of plants found in each prairie. In areas with 

well drained soils, drought tolerant grasses such 

as western wheatgrass and blue grama often 

prevail, but within metres, little bluestem, a 

grass requiring more moisture, will dominate. 

All animals, from voles and ground squirrels to 

large grazers like bison, play a role in the 

development and composition of a prairie. Any 

disturbed ground - along an animal trail, beside a 

burrow or in a bison wallow - can encourage 

annual plants that complete their life cycles in 

one season to sprout and hold the soil until the 

longer living grasses and perennial wildflowers 

establish themselves. 

Numerous combinations of moisture, 

topography, soil and disturbance exist making 

every prairie unique and dynamic in its species 

and appearance. In Manitoba, mixed grass 

prairie occurs in areas receiving between 250 
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mm and 500 mm (10"-20") of precipitation 

annually. Its occurrence is often determined by 

the presence of soils that are sandy or well-

drained. Remnants of mixed grass prairies are 

usually found intermingled with aspen stands or 

other grassland communities. 

Mixed grass prairie and many of its plants and 

animals have been and continue to be lost. As 

early as the 1860s, settlers were having 

dramatic, long term effects on the prairies. By 

the 1880s plains bison, plains wolves and 

passenger pigeons had been eliminated and 

many other species were diminishing rapidly. 

The prairie itself was being lost as homesteaders 

broke the sod to grow crops. The introduction of 

exotic or weed species, such as leafy spurge and 

Canada thistle, encroachment by native shrubs 

and trees, and overgrazing by livestock have led 

to the degradation of thousands more hectares. 

Originally there were approximately 24 million 

hectares (59 million acres) of mixed grass prairie 

in Canada. Today, less than one quarter of this 

remains.  To identify the remaining parcels of 

native prairie, the Critical Wildlife Habitat 

Program is conducting an inventory of the mixed 

grass prairie in southwestern Manitoba. 

Endangered and Threatened Species 

Manitoba's Endangered Species Act (1990) 

protects plant and animal species that are 

considered endangered or threatened within 

Manitoba. Under the Act, native species 

threatened with extinction are classified as 

"endangered". Native species likely to become 

endangered or found in low numbers are 

classified as "threatened". A species is 

considered "vulnerable" if it is found in low 

numbers or restricted areas but is not yet 

threatened. Vulnerable species are not protected 

under the Act. The following mixed grass prairie 

species are recognized and protected as 

endangered or threatened in Manitoba.  

Small white lady's slipper (Cypripedium 

candidum) The small white lady's slipper is an 

endangered orchid found in wet meadows in 

fewer than 10 locations in southern Manitoba. It 

grows in clumps, blooming briefly in late May 

or early June. It is unlawful to pick, dig or 

disturb the surroundings of this plant. 

Baird's Sparrow (Ammodramus bairdii) The 

Baird's sparrow is well camouflaged to blend 

into its prairie environment, but its call, two to 

three zips followed by a musical trill, is 

distinctive. It nests on the ground in idle or 

lightly grazed native mixed grass prairie. 

Formerly common throughout southern 

Manitoba, they are now restricted to the 

southwest corner of the province. 

Burrowing Owl (Athene cunicularia) The 

burrowing owl prefers grazed pastures or mixed 

grass prairie. Unlike any other North American 

owl, it nests below ground, occupying 

abandoned ground-squirrel (gopher) burrows. In 

Manitoba, the known nesting population had 

dwindled to four pairs by 1995. The loss of 
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nesting habitat and poisoning of owls by 

insecticides intended to control grasshoppers 

have contributed to their decline. 

Loggerhead Shrike (Lanius ludovicanus) The 

loggerhead shrike lives primarily in open 

shrubby country and dry upland prairie. It is 

known for its practice of impaling its food 

(grasshoppers, insects or rodents) on thorns and 

barbed wire. Loss of grasslands and shrublands, 

combined with the accumulation of pesticides in 

the food chain, are the main reasons for their 

decline. 

Ferruginous Hawk (Buteo 

regalis) The largest hawk 

in North America, it is 

often seen soaring above 

the open grasslands 

searching for ground-

squirrels. Ferruginous hawks usually nest in 

isolated trees, building large flat nests. Recent 

population increases have resulted in the status 

of this species being changed from threatened to 

vulnerable. 

Plants of the Mixed grass Prairie 

Prairie plants are perfectly adapted to their 

environment. Many have extensive root systems 

for absorbing moisture and nutrients from the 

soil during periods of low moisture. Some 

plants, known as cool-season species, begin their 

growth early, taking advantage of the spring 

moisture before becoming dormant in the heat of 

the summer. With the advance of fall and cooler 

temperatures, these plants renew their growth 

and replenish their food reserves before the 

onset of winter. Other plants, called warm-

season species, have adapted to the hot summers 

and low moisture levels by changing the way 

they produce food in their leaves and stems. 

Their unique metabolism allows them to grow 

during hot, dry weather without losing precious 

moisture. 

At first glance, a mixed grass prairie may look 

like a field of unmown grass, but a closer look 

reveals the complexities and subtle enchantment 

of this prairie world. Some of the typical 

wildflowers and grasses you may find when you 

visit mixed-grass prairie are illustrated here.  

Prairie crocus (Anemone patens) A sign of 

spring in North American prairies and 

Manitoba's floral emblem, the crocus often 

blooms shortly after the snow disappears. Its 

many-divided, silky leaves arise after flowering 

is completed. 

Spear grass (Stipa comata) The slender, pointed 

fruits of spear grass have long, twisted "beards" 

or awns projecting from their tips. After the seed 

is shed, the first moisture causes the awn to 

straighten. Then, in drying out, the awn twists 

again and screws the seed of this cool season 

grass into the soil, where it can germinate. 

Indian breadroot (Psoralea esculenta) Indian 

breadroot has a thick, tuberous root once valued 
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as a food source by Aboriginals and early 

settlers. As this plant is very sensitive to 

disturbance, the presence of Indian breadroot 

usually indicates a healthy prairie. 

Dotted blazing star (Liatris punctata) Dotted 

blazing star was once used by Aboriginals to 

treat kidney diseases and has long been 

cultivated in gardens as a bedding plant and for 

cut flowers. 

Blue grama (Bouteloua gracilis) Blue grama 

grass is easily recognized by its seed head which 

resembles a toothbrush. This warm season grass 

is very drought hardy and will out compete taller 

grasses in times of low moisture. 

Purple coneflower (Echinacea angustifolia) The 

roots of the purple coneflower were used by 

Aboriginals as a painkiller for toothaches and 

sore throats. 

Management 

The natural forces of fire and grazing helped 

shape and form mixed grass prairie. The 

extensive root reserves of native prairie plants 

allow them to regrow quickly after grazing or 

burning occurs. In order to maintain good 

quality native mixed grass prairie, rotational 

grazing and occasional controlled burning must 

continue to be used. Excessive grazing can 

eliminate or suppress many species. However, 

the absence of grazing can increase woody 

growth and lead to a build up of plant litter, 

choking out some native species. Haying or 

mowing can also decrease woody species when 

burning or grazing are not possible. It is 

recommended that haying or mowing be done 

after mid-July, when ground nesting birds have 

left their nests. 

How often a prairie should be burned depends 

on the purpose of the burn and local moisture 

conditions. Properly timed burns can help 

decrease woody growth and the presence of 

weedy species without long-term detrimental 

effects. However, annual burns on mixed-grass 

prairie can be destructive over the long term, 

lowering moisture levels and destroying organic 

matter in the soil. Each prairie should be treated 

individually, according to the plant species 

present and the surrounding land use. 

Why Save It? 

The reasons to save native mixed grass prairie 

are many and varied. It is home to a wide variety 

of plants and animals, some that are 

commonplace and others that are rare. Species 

like sharp-tailed grouse and deer are frequently 

observed but some, such as small white lady's 

slippers and burrowing owls, are seen only by a 

lucky few. Native prairies and the species in 

them are often useful, economically and 

scientifically. No one knows what value prairie 

species may hold for future crops, medicines and 

other products. Native mixed-grass prairie is a 

living museum brimming with beauty and 
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untapped information, a rich natural heritage for 

all Manitobans. 

Photo credits: Marilyn Latta, Dennis Fast, 
Critical Wildlife Habitat Program  

 

 

 
 
 

 
 
 
 
Review the following documents on this CD as 
questions may be asked: 
 

Manitoba Tall Grass Prairie 
Preserve 
PDF document 
By Critical Wildlife Habitat Program 
 
 
The Agassiz Interpretive Trail 
Manitoba Tall Grass Prairie 
Preserve 
PDF document 
By Nature Conservancy Canada 
 
 
Nature in Trouble – Threats to 
Wildlife 
PDF document 
By National Wildlife Federation 
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Manitoba Model Forest Caribou 
Study - Executive Summary 
 

Woodland caribou (Rangifer tarnadus caribou) 

an important component of the boreal forest and 

the western boreal population in Canada, are 

listed as a Threatened species under the “Species 

at Risk” Act. Several factors place this species at 

risk, including habitat loss and alteration by 

anthropogenic disturbances such as timber 

harvesting, oil and gas exploration, urbanization 

and access (road and highway) development, as 

well as natural disturbances such as wildfires 

and insect and disease outbreaks. In addition, 

predation, hunting and the introduction of a fatal 

brain worm by deer, coupled with a low 

reproductive rate and fidelity to specific forest 

habitats and sites, also contribute to their status 

as a species that warrants special management 

attention. Manitoba Conservation identifies 

several herds in Manitoba as being at risk. This 

report details the management strategy for the 

Owl Lake woodland caribou herd, a herd of 

approximately 65-70 animals located in Eastern 

Manitoba. The report updates and builds upon 

an original strategy document, developed in 

1995. The strategy for the Owl Lake herd was 

developed by the Eastern Manitoba Woodland 

Caribou Advisory Committee (EMWCAC), a 

multi-stakeholder committee of the Manitoba 

Model Forest. 
 

The population of the Owl Lake herd has 

remained stable to slightly increasing over the 

last 30 – 40 years. Due to the current age class 

structure of the forest, the significant threat of 

wildfire in the region and the central location of 

the herd in the middle of the Tembec Forest 

Management License Area (i.e. the isolated 

nature of the herd), the EMWCAC believes that 

active management of the range is the best way 

to ensure the long-term viability of the Owl 

Lake herd. To do this, the management strategy 

relies heavily on research and monitoring, expert 

advice and the development of specific 

landscape-level and site-specific habitat and 

non-habitat objectives. The overall goal of the 

strategy is to maintain or increase the Owl 

Lake woodland caribou population through 

the development of specific integrated 

forest/woodland caribou management 

strategies. 
 

The strategy contains both habitat objectives and 

non-habitat objectives. Habitat objectives 

include maintenance of winter and summer high 

quality range, critical reproductive habitats and 

the maintenance of migratory travel corridors. 

This is done at both the landscape and site level. 

Non-habitat objectives include minimizing 

access development, restricting access through 

road closures and physical barriers, and 

minimizing the incursion of moose and deer into 

high use caribou areas in order to minimize 

opportunistic predation of wolves on caribou 

and to minimize the threat of brain worm 

transmission from deer to caribou. 
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To understand habitat requirements of the herd 

throughout the year, a combination of VHF and 

GPS collars have been deployed on animals 

since the early 1990’s. Based on this 

information, management zones were originally 

developed as part of the 1995 strategy. The 

winter management zones consist of a high use 

zone (Zone 1A) and a larger zone (Zone 1B) 

containing high quality habitat, identified using 

an HSI model, which is currently only 

marginally used by the herd. Currently, caribou 

are only utilizing approximately 1/3 of the total 

available high quality habitat in the two zones 

combined. The addition of contemporary data 

has resulted in the revision of the winter use 

zones in this document. Since the original 

delineation of the core winter zone (1A) in 1995, 

there has been a southern shift in core winter 

habitat use. This may be due to aging of the 

forest. Analysis of winter habitat use data 

indicates that caribou prefer 60 year old Jack 

Pine forests, and use older Jack Pine forests 

much less. In addition to revision of Zone 1A 

and 1B, the HSI model was revised in order to 

use a new forest inventory that was recently 

completed for the Tembec license area. 
 

The 1995 strategy required that only 

experimental harvest practices be allowed in the 

core winter zone (1A) and that at least two-

thirds of the high quality habitat, as defined by 

the HSI model, be maintained in large (100 km2) 

blocks on Zone 1B. This is known as the two-

thirds rule. In addition, harvesting would not 

occur in Zone 1B until experimental forestry 

practices are implemented and evaluated in Zone 

1A. The current strategy recommends a slight 

revision to this objective by allowing 

experimental harvests in Zone 1B, as more 

research is required on the habitat and caribou 

response, and response of alternate prey (moose, 

deer) and wolves to harvest. Research and 

monitoring of limited, previous harvesting 

practices in the core winter use zone (1A) during 

the 1980’s and 1990’s has indicated that caribou 

continue to use harvest areas. However, larger 

harvest areas need to be implemented and 

studied to more fully understand how to 

implement the two-thirds rule on an operational 

landscape level, and thus begin to cycle larger 

tracts of habitat through time. Conducting 

further experimental harvests in Zone 1B is a 

more conservative approach than that adopted in 

the 1995 strategy, as use of Zone 1B by caribou 

is currently limited. Therefore, the original 

objective has been revised to include 

experimental harvest in Zone 1B. Experimental 

harvests are already being planned and 

implemented, the results of which will guide the 

implementation of the two-thirds rule. Harvests 

will include landscape designs based on 

previous areas logged in the early 1980’s (that 

caribou continue to use) and based on a natural 

disturbance template, an effort to emulate the 

natural patterns left after fires. 
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Non-Native Species 
 
 

   

 
Invasive Alien Species in Canada 
http://www.hww.ca/hww2.asp?id=220 
 
Invasive alien species are found nearly 
everywhere in Canada. 
 
 
Invasive Alien Species in Canada  

¶ are brought into Canada accidentally and 

intentionally  

¶ are one of the main threats to biodiversity  

¶ are very difficult to control 

What are invasives? 

Canada is being invaded by aliens, but not by 

the type you see in science fiction movies. These 

organisms are found nearly everywhere in 

Canada. They can belong to any of the 

categories of organisms in the world, including 

plants, mammals, birds, reptiles, amphibians, 

invertebrates, and micro-organisms. They 

include species native to one part of Canada that 

move to another region of the country, as well as 

those that come from outside the country. These 

aliens are any species that has spread beyond its 

natural range into new locations as a result of 

human activity.  

You are already well acquainted with some 

alien, or non-native, species. For example, lawns 

and gardens are made up mostly of alien species, 

including Kentucky bluegrass, periwinkle, lily of 

the valley, and even the unwanted dandelion. 

The domestic cat is thought to have originated in 

Africa. And the pigeon and the European 

Starling, birds commonly seen in Canadian 

cities, both came from Europe. Even many of 

the foods you eat originated in other countries. 

Potatoes came originally from the South 

American Andes, corn from Mexico, and wheat 

from Africa and the Middle East.  

There are also many examples of species from 

one part of Canada that have taken up residence 

in another. The familiar moose, for example, is 

native to most parts of the country, but is an 

introduced species on the island of 

Newfoundland, as are the red squirrel and the 

snowshoe hare. The bullfrog is native to some 

provinces, but is an alien species in British 

Columbia. And the House Finch, which 

originated in several western provinces, is now 

found in a number of provinces in the east.  

Many of Canada’s alien species are beneficial, 

but a great number are not. Sometimes the 

conditions are right for alien species to become 

invasive—they move into new habitats and take 

over, their populations sometimes expanding 

beyond control. The harm they cause to the 
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environment, the economy, or human health can 

be costly and sometimes irreversible. 

Source of invasives 
 
Where do they come from and how do they get 
here? 

Alien species come into Canada by any means 

of transport that moves them farther than they 

could move on their own. Sometimes they are 

brought in on purpose, but often they arrive 

unintentionally. 

Seafaring European explorers and settlers were 

the first to introduce new species to Canada. 

They brought cattle, goats, and other domestic 

animals, along with familiar crops like wheat, 

when they came by ship to explore and settle the 

New World. Without meaning to, they also 

introduced unwanted organisms—pests, like the 

Norway rat, and viruses, like deadly influenza 

and smallpox. 

Today, alien species are still being imported 

intentionally into Canada from around the world 

for use in many areas, from agriculture and 

horticulture to the pet trade to medical and 

scientific research. A variety of legislation 

regulates the importation of alien species into 

Canada and their movement once they are in the 

country. Unfortunately, even when programs are 

in place to monitor and contain imported 

species, the effects the species can have on the 

environment if they accidentally escape from 

their intended habitat is not always considered. 

It is more difficult to trace the pathways of 

species that have been introduced accidentally 

than it is those introduced intentionally. 

Accidental arrivals are rarely discovered until 

they have become invasive and spread some 

distance from their point of entry. For example, 

many unwanted aliens arrive in ballast water, the 

seawater or freshwater used to stabilize large 

ships during travel; aquatic species are taken up 

along with ballast water at one port and released 

at the destination port. About half of the alien 

shellfish species in Canada, including the highly 

invasive zebra mussel, probably arrived in North 

America in this way. Shipping-crate wood and 

packing materials may also contain unwanted 

species, such as insects. As well, unwanted 

aliens may travel with intentionally imported 

ones. For example, plants, seeds, and bulbs that 

are imported for use in landscaping may harbour 

foreign insects and fungi or may be 

contaminated with the seeds of other plants. 

Domestic animals and aquaculture species may 

carry foreign diseases or parasites. 

 
Asian long-horned beetles. 
Photo: Kenneth R. Law 
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Zebra mussels attached to a native freshwater mussel. 
Photo: Yves de Lafontaine 

Alien introductions into Canada are becoming 

more frequent and difficult to track as global 

trade and travel expand. Europe used to be the 

main area of origin of alien species. In recent 

years, more species have been arriving from 

Asia, some with telltale names like the Asian 

long-horned beetle, Japanese bamboo, and 

Eurasian water milfoil. More frequent travel 

between regions within Canada is also speeding 

up the spread of alien species to remote areas, 

isolated water bodies, and islands. 

Purple loosestrife, introduced from Europe in the 

early 1800s as a garden ornamental plant, has 

invaded wetlands throughout eastern North 

America, edging out many native species. 

Wetlands are the most biologically diverse part 

of our ecosystem. When the purple flower 

chokes out habitat, it affects hundreds of species 

of plants, birds, mammals, reptiles, insects, fish, 

and amphibians that rely on wetlands to survive. 

Only three provinces prohibit the sale of purple 

loosestrife; it can still be purchased in garden 

centres everywhere else in Canada.  

Purple loosestrife  
Photo: Cory Lindgren 
 
Concerns 

Why are we concerned?  

When an alien species enters an ecosystem, it 

can have an impact on the species that are 

present, on important habitats, or even on the 

ecosystem itself. Concern arises when an alien 

species changes the system for the worse, either 

by reducing or eliminating populations of native 

species, or by otherwise changing the way the 

ecosystem works. 

These changes have made the invasion of alien 

species a major global problem. If organisms 

were not able to move beyond their normal 

ranges, each part of the world would have a 

unique array of plants, animals, and micro-

organisms. But as species move from one area of 

the world to another, sometimes squeezing out 

the competition, different places in the world 

become more alike in their biology—a process 

called biological homogenization. 
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This process is undesirable because as it takes 

place, ecosystems often become less stable, and 

valuable biodiversity, or variety of life, is lost. 

This variety is essential to the health of our 

planet; each species performs a function that 

contributes to global well-being. The spread of 

invasive alien species, like habitat loss, is 

considered one of the major threats to biological 

diversity. Invasive alien species have obliterated 

about 110 vertebrate species around the world 

and have affected nearly every type of 

ecosystem. For example, in New Zealand, 

predatory European mammals such as rats, cats, 

and stoats have caused the extinction of nine 

native bird species, and they threaten many 

more. In Guam, the brown tree snake, an import 

that arrived hidden in ship cargo from New 

Guinea, has wiped out virtually all the island’s 

native forest birds. 

In Canada, about 5 percent of mammal species 

and 27 percent of vascular plant species are 

aliens. The number of many other alien species 

is not yet known. 

Invasive aliens pose a problem mainly in places 

with a warmer climate and a disturbed 

landscape. In Canada, these two factors come 

together in the south, where most of the human 

population lives. Urban and industrial 

development and activities such as forestry and 

agriculture disturb the landscape in ways that 

make it more vulnerable to alien invasions and 

endangerment of native species. In particular, 

southern British Columbia, Ontario, and Quebec 

are home to a large number of both invasive 

aliens and species at risk. Natural communities 

on islands are also particularly vulnerable to 

invaders. Their plants and animals have evolved 

in isolation from the mainland, and they do not 

have the adaptations needed to escape from or 

compete with outsiders. Almost half the 

mammal species found on the island of 

Newfoundland and on the Queen Charlotte 

Islands are invasive aliens.  

The cost of the damage caused by invasive alien 

species in Canada and the cost of controlling 

these species is not precisely known. But these 

costs are considerable and will continue to grow. 

Forestry companies and farmers lose millions of 

dollars in products each year because of alien 

pests and disease, and they spend millions more 

on pesticides, fungicides, and herbicides to 

control the invaders. Another example involves 

an aquatic invader. Tens of millions of dollars 

have already been spent repairing the damage 

caused by the zebra mussel to industrial intake 

and output pipes and to locks and other 

waterway structures in the Great Lakes system. 

Unless checked, further damage by this invasive 

mollusc over the next 10 years is expected to 

cost Canada and the United States another $5 

billion. Invasive aliens also take a toll on health. 

The West Nile virus, for example, a disease 

transmitted by infected mosquitoes, has caused 

numerous deaths in humans and wildlife in 

Canada and the United States since it was first 

detected in North America in 1999. 
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How invasives thrive 

Aliens that are successful invaders are species 

that have some advantage over native species. 

These advantages are often enhanced when 

aliens move into ecological niches and thrive 

because, outside their natural environments, they 

are not held back by natural predators, parasites, 

disease, or competition in the way that native 

species are. Here are some Canadian examples 

of how alien species affect the species around 

them:  

Competition: In many cases, invasive aliens 

out-compete native species for space, water, 

food, and other essential resources. For example, 

non-native starlings eliminate native Canadian 

birds like bluebirds, Red-headed Woodpeckers, 

and Tree Swallows by taking over their nesting 

sites. In addition, often aliens reproduce more 

successfully than indigenous species, quickly 

outnumbering the natives. 

Many threatened and endangered species are 

placed at grave risk by invasive aliens. An 

estimated 16 percent of endangered plants in 

Canada are negatively affected by competition 

with invasive alien plant species. For example, 

endangered native white wood aster, ginseng, 

and wood poppy are all threatened by the 

invasion of non-native garlic mustard. 

Predation: Some invasive aliens cause native 

populations to decline by being aggressive 

herbivores or predators – defoliating or 

overgrazing native plants or preying on native 

animals. Introduced rats and raccoons eat the 

eggs and nestlings of Ancient Murrelets and 

other seabirds living on the coast of the Queen 

Charlotte Islands. By depleting this population, 

the aliens may also be affecting the vulnerable 

Peale’s Peregrine Falcon, for which Ancient 

Murrelets are a food source. Another invasive, 

the gypsy moth, defoliates, or eats the leaves of, 

many tree species. This causes widespread 

damage to Canadian forests and huge losses to 

the forest industry. 

Disease: Sometimes, invasive alien species are 

diseases. Chestnut blight, a fungal disease that 

came to North America on nursery stock from 

Asia around 1900, has devastated the population 

of American chestnut trees in eastern Canada 

and the United States. 

Parasitism: At times, invasive alien species 

feed on, or parasitize, native species, severely 

weakening them but not necessarily killing 

them. The sea lamprey, which parasitizes other 

fish, was introduced into the upper Great Lakes 

in the 1800s and early 1900s. Along with other 

factors, it was responsible for severely reducing 

the native population of lake trout, the system’s 

top natural predator. 

Hybridization: Sometimes invasive aliens 

weaken the gene pool of native species by 

interbreeding with them, a process called 

hybridization. In southwestern Ontario, native 

red mulberry is imperilled by hybridization with 
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the alien white mulberry, brought to Canada 

from China in an attempt to start a silk industry 

here. With continued hybridization, the gene 

stock of the red mulberry is becoming diluted. 

There are now as many stands of hybrid 

mulberry as red mulberry. 

Habitat alteration: When they change the 

structure or composition of a habitat, invasive 

alien species make it unsuitable for other 

species. This process is called habitat alteration. 

Careful management of the introduced moose is 

required to prevent overgrazing of forests and 

wetlands on the island of Newfoundland. 

Foresters in areas that are overpopulated by 

moose find that the animals’ grazing harms the 

regrowth of forest trees. This may seriously 

reduce future timber crops as well as the 

breeding habitat of songbirds that nest in 

deciduous shrubs. Overgrazing can also expose 

low-nesting birds and leave them vulnerable to 

predation.  

Alien species can also seriously affect the 

environmental processes that all species, 

including humans, depend on. For example, the 

alien aquatic plant Eurasian water milfoil forms 

dense mats along shorelines and in slow-moving 

rivers. These mats sometimes interfere with the 

local nutrient cycle. When they die and decay, 

large amounts of phosphorus are added to the 

water, making it too rich in nutrients. 

Slowing the spread 
 

What can be done? 

Cooperation  

The problem of invasive alien species is so large 

that it cannot be properly dealt with unless 

groups and countries work together to monitor 

the progress of invasive aliens and come up with 

solutions. Experts from many countries are now 

cooperating on programs like the Global 

Invasive Species Program to help develop a 

worldwide plan to deal with this problem. 

An increasing number of countries around the 

world are also creating individual strategies and 

action plans on invasive alien species. In 

Canada, a comprehensive national plan to 

address the threat of invasive alien species, 

including invasive aquatic and terrestrial animal 

and plant species, is now being developed 

through the collaboration of federal, provincial, 

and territorial governments. In addition, many 

government and non-government groups run 

projects to monitor and control invasive alien 

species. For example, Environment Canada’s 

EcoAction program supports community 

projects across the country to monitor and 

eradicate purple loosestrife and other invasive 

aliens. 

Prevention 

By the time invasive aliens are detected, their 

populations have grown significantly, and they 

have usually spread far from their point of 

introduction. Controlling them at this stage is 

very difficult, sometimes impossible; it is better 
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to prevent them from coming into the country. 

Over the years, Canada has instituted many 

laws, regulations, and policies aimed at 

achieving that goal. 

In 1992 Canada joined the United Nations 

Convention on Biological Diversity. This 

international agreement aims, among other 

things, to prevent the introduction of alien 

species that threaten ecosystems and to control 

or get rid of alien species that are already 

established. Under this agreement, Canada 

developed the Canadian Biodiversity Strategy in 

1995. This strategy supports monitoring and 

controlling the importation of alien species. 

Keeping Canada’s ecosystems healthy and 

undisturbed is another way to help slow the 

advance of invasive aliens or prevent them from 

becoming a nuisance. 

Targeted control 

Keeping all alien species out of Canada is not 

practical, even though it would help us conserve 

our natural ecosystems. For one thing, enforcing 

Canada’s laws and guidelines about alien 

species is very difficult. For example, only about 

1 to 2 percent of shipments arriving at Canada’s 

borders are inspected for alien species, so there 

is a great chance that accidental introductions 

will happen. Another consideration is 

Canadians’ desire to have a variety of foods, up-

to-date medicines, non-native pets, and strong 

scientific research programs, so that some 

importation of alien species must be allowed. 

Canada’s laws prohibit some species from 

entering the country. Others are allowed in after 

they have been assessed, reducing the risk that 

alien species will become invasive and cause 

environmental and economic losses. However, it 

is not easy to predict how invasive and 

damaging a species will be before actually 

observing it “in action.” Once an alien species is 

established, some type of control may be 

necessary to reduce the harm it can do. Because 

resources are limited, decisions must be made 

about which invasive aliens cause the most harm 

and need the most control. Here are the four 

main methods used to control alien populations, 

along with some examples of how they are used 

in Canada: 

Physical control: Physically removing the 

species from its environment includes pulling 

out unwanted plants by hand or machine; tilling 

soil; burning an area; and snaring, trapping, and 

shooting unwanted animals. An example of this 

is burning off invasive plants to restore a natural 

prairie grassland. 

Chemical control: Pesticides, herbicides, 

fungicides, and other chemicals are used to kill 

target alien species on contact or to indirectly 

kill them or their offspring by damaging their 

essential life processes or ability to reproduce. 

An example is the use of poison to eradicate rats 

from Langara Island, one of the Queen Charlotte 
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Islands. Chemical control was widely used in the 

past but is now used less because of possible 

harmful effects on non-target species, both 

wildlife and human. 

Biological control: Living organisms, 

particularly predators, parasites, and disease, are 

used to control the growth of alien populations. 

Many organisms used to control alien species in 

Canada are aliens themselves – prey-specific 

predators brought in from the natural range of 

the species being controlled. An example is the 

introduction of host-specific plant-eating insects 

or parasites to control leafy spurge, purple 

loosestrife, and gypsy moth. 

Integrated control: This involves a combination 

of control methods, changes in land use 

practices, and preventative methods like habitat 

rehabilitation that are used to control alien 

species and to prevent their recolonization. An 

example is the use, by Parks Canada, of a variety 

of control methods to carry out the agency’s job 

of protecting the ecological health of Canada’s 

national parks system. 

Monitoring, research, and education 

People in Canada have only recently begun to 

keep track of alien species and invasives. 

Continued work is needed to monitor the arrival 

and progress of alien species in Canada. 

Researchers must also learn more about what 

allows a species to become invasive and which 

controls are the most effective. To fill these and 

other gaps in our knowledge and to produce 

materials on invasive alien species that are 

useful for scientists and ordinary citizens, much 

work will be required. 

As people become more aware of the problem of 

invasive aliens, they will be more likely to make 

good decisions to help prevent and deal with this 

problem. Publications like this one inform 

teachers, students, and other interested 

Canadians about the problem. Conservation 

groups can help get the message out to their 

members. Industry groups, like nurseries and pet 

stores, can become more aware of the role they 

play in introducing alien species to Canada.  

How to help 
 
How can you help? 

Individuals are responsible for the introduction 

of many alien species to Canada. You can do 

your part to help prevent further invasions by 

following these principles: 

¶ Do not release alien plants or animals 

(including pets and live bait) into the wild.  

¶ Do not bring fruit, vegetables, plants, or 

animals with you across international 

borders. Be cautious about what you carry 

across interprovincial borders.  

¶ Before taking a recreational trip, inspect and 

clean fishing equipment, boats, trailers, 

recreational vehicles, and other items that 

may harbour hitch-hiking invaders.  

¶ Do not transport over long distances 

firewood or other wood with bark attached.  
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¶ Learn which plant species are invasive, and 

remove them from your garden. See the 

resources list at the end of this fact sheet for 

information on some invasive alien plant 

species. Take special care with water garden 

plants, as many are invasive. Be aware that 

native grass or wildflower seeds sold 

through seed catalogues sometimes include 

seeds from alien species. If you are unsure 

about a new species, plant it where you can 

easily control its spread, and remove it if 

necessary. Avoid planting alien species next 

to, or within, natural areas, roadsides, or 

forested fence rows.  

¶ Keep natural habitats on your property 

healthy.  

¶ Volunteer with local environmental 

organizations that work to maintain healthy 

ecosystems or restore degraded ecosystems.  

¶ Know where consumer products come from 

(especially food, pets, and biological pest-

control products). Buy from local sources 

where possible, and be particularly cautious 

about purchasing from Internet-based 

companies. 

Resources 
 
Online resources 

Canadian Endangered Species Conservation 
Council — Wild Species 2000: The general 
status of species in Canada 

Federation of Ontario Naturalists, Natural 
Invaders 

Global Invasive Species Programme 

Great Lakes Information Network – Alien 
Species in the Great Lakes 

Invasive Plants of Canada Project 

Invasive Plants of Natural Habitats in Canada, 
by D.White, E. Haber, and C. Keddy 

IUCN (World Conservation Union) Invasive 
Species Specialist Group; includes the booklet 
100 of the World’s Worst Invasive Alien Species 

The Nature Conservancy (United States) — 
Invasive Species Initiative 

Ontario Federation of Anglers and Hunters — 
Invading Species 

United States National Invasive Species Council 

Print resources 

Canadian Forest Service and Natural Resources 
Canada. 1999. Alien forest pests: Context for the 
Canadian Forest Service’s Science Program. 
Science Branch, Canadian Forest Service, 
Ottawa. 

Claudi, R., P. Nantel, and E. Muckle-Jeffs, 
editors. 2002. Alien invaders in Canada’s 
waters, wetlands, and forests. Natural Resources 
Canada, Ottawa. (Summary available at Natural 
Resources Canada.) 

Mooney, H.A., and R.J. Hobbs, editors. 2000. 
Invasive species in a changing world. Island 
Press, Washington, D.C. 

Pimentel, D., L. Lach, R. Zuniga, and D. 
Morrison. 2000. Environmental and Economic 
Costs of Nonindigenous Species in the United 
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Review the following document on this CD: 
 
Purple Loosestrife  
Preventing the Spread in Western 
Canada 
PDF document 
By Manitoba Purple Loosestrife Project 
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Manitoba’s Species at Risk 
 
 
Review the following Manitoba Species At Risk fact sheets on this CD as questions will be asked: 
 
PDF documents 
By Manitoba Conservation Data Centre 
 
 
Fact Sheets 
1. SAR Overview 
2. Loggerhead shrike 
3. Burrowing owl 
4. Ferruginous hawk 
5. Peregrine falcon 
6. Piping plover 
7. Baird’s sparrow 
8. Great Plains toad 
9. Western silvery aster 
10. Small white lady’s-slipper 
11. Western prairie fringed orchid 
12. Great Plains ladies’-tresses 
13. Western spiderwort 
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Problem Wildlife 
 
 
Manitoba Conservation 
Wildlife and Ecosystem Protection Branch 
Problem Wildlife 
http://www.gov.mb.ca/conservation/wildlife/problem
_wildlife/whitetail_wpg.html 
 

Wildlife in Winnipeg  

A Homeowner's Guide for Managing 
Deer 

In Winnipeg, we are fortunate to have an 

abundant amount of green space that allows 

many wildlife species, including deer and geese, 

to coexist with us, and indeed thrive, in our 

urban environment. Winnipegers enjoy the sight 

of songbirds, white-tailed deer and Canada geese 

on their property and some people even 

encourage the presence of these animals by 

feeding them. While many people welcome the 

company of wildlife in the city, others are not so 

thrilled. Deer and geese appear harmless, but in 

large numbers, they can pose a significant 

problem for humans.  

Concentrations of deer in a relatively confined 

urban setting pose many problems for residents, 

nearby farmers, the Winnipeg International 

Airport (WIA) and local authorities. As these 

animals are not exposed to mortality factors that 

would normally affect wild populations in rural 

Manitoba, urban deer populations have the 

potential to grow at an alarming rate. Surveys in 

Winnipeg have shown that deer numbers have 

increased from 200 to over 500 in recent years. 

Damage Prevention - What You Can Do 

The following techniques should be considered 

as a means of lessening or eliminating deer 

damage in urban areas: 

Discontinue Feeding 

Deer become accustomed to being fed at a 

feeding site and soon lose their fear of humans. 

They may become dangerous, especially during 

the rut when male deer are particularly 

aggressive. Feeding also maintains deer 

populations at an artificially high level thereby 

increasing the potential for future damage. 

Fencing 

Fencing property or garden plots is the best 

method to prevent damage. There are many 

different designs for deer fences and the cost to 

erect them will vary accordingly. A fence built 

to a minimum of 8 ft. in height is adequate, but a 

10 ft. fence will ensure total protection. Electric 

fences are also effective but their use may be 

restricted in populated areas. 
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Repellents 

These are used mainly to reduce damage, not 

eliminate it. A wide variety of repellents are 

available and are usually divided into two 

categories: area repellents which can be applied 

near plants and shrubs which repel by smell, and 

contact repellents which are applied directly 

onto plants and shrubs and repel by taste (taste 

aversion). Contact repellents are more effective 

than area repellents. Most repellents must be 

reapplied on a regular basis to be effective and 

thus, continual use may also prove to be 

expensive. The use of repellents on plants 

destined for human consumption is not advised. 

Home-made Deer Repellents  

There are several commercially available 

repellents on the market, however. they are 

expensive and have to be applied frequently.  

You may wish to consider an alternative 

home-made remedy.  

You can use an area repellent soap sachet 

using Irish Spring soap.  Place soap shavings 

in a sachet and hang in the area frequented 

by these animals.  

You can use a contact repellent by making a 

water-based solution that uses hot sauce and 

dish detergent.  Season the deer's favorite 

vegetables and shrubs with a homemade hot 

sauce by mixing a teaspoon of liquid dish 

detergent and 1 ounce of hot sauce to one 

quart of water.  Place in a water can; sprinkle 

this on the vegetation the deer has sampled 

and any others that are likely to attract 

attention.  The detergent will help the hot 

sauce stick to the leaves.   

Another contact repellent solution consists of 

4 eggs, 2 ounces red pepper sauce, 2 ounces 

chopped garlic.  Blend into one quart of 

water.  Strain the solution first if you wish to 

use it in a sprayer.  

These homemade contact repellents are 

environmentally friendly and do not harm the 
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deer.  However, you should discontinue 

applications on vegetables two weeks prior 

to consumption and wash vegetables 

thoroughly to remove any residual detergent.   

Scaring Devices 

The use of propane scare cannons, scarecrows 

and lights may be effective initially, but deer 

quickly become habituated to the noise or action 

and their effectiveness is short-lived. To prevent 

habituation and prolong the scaring effect, 

devices must be regularly moved around the 

property. Some scaring devices may not be 

practical in residential areas.  

Habitat Management 

Appropriate landscaping techniques can 

minimize deer damage to gardens, shrubs and 

ornamental plants. The selection and proper 

placement of damage resistant plant species can 

also minimize deer damage and reduce deer 

attraction to your property. Consultation with a 

landscaper may help in selection of deer damage 

resistant plant species.  

Please contact the City of Winnipeg for more 

information on by-laws that may pertain to these 

techniques. 

 
 
 
Review the following document on this CD as 
questions may be asked: 
 
 
Geese in Winnipeg 
A Homeowner’s Guide for 
Managing Canada Geese 
PDF document 
By Urban Goose Working Group 
 
 
 
 
 

 
 
 
 
 



     Manitoba Envirothon – Wildlife 
     _________________________________________________________________________________________________________ 

- 142 - 

Glossary 
A 

Acid – a chemical that is characterized with a reactive hydrogen ion and pH lower than 7.0 
 
Amphibian – vertebrates that have smooth, moist skin, webbed feet, three chambered adult heart; eggs 
laid in water 
 
Animal – a multi-cellular organism that is capable of mobility, will eat its food, and usually reproduces 
sexually 
 
Annelid – the phylum of segmented, soft-bodied worms 
 
Aquatic – growing or living in or near water 
 
Arthropoda – invertebrate animals that are segmented or jointed including insects, spiders, and 
crustaceans 
 
Asexual Reproduction – the process by which an organism can make an exact copy of itself 
 
B 

Backbone – that part of the skeleton that is made up of vertebrae and serves as protection for the spinal 
cord and is located in the middle of the back 
 
Bacteria – a group of microscopic, one-celled organisms with a primitive nucleus 
 
Benthos – animal habitat that is found on the seafloor 
 
Biome – a large geographical region identified mainly by its climax vegetation 
 
Bug – an informal term referring to an organism that belongs to the Phylum Arthropoda such as spiders, 
flies, caterpillars, and millipedes 
 
Budding – a form of asexual reproduction in which an outgrowth of an organism pinches off and 
becomes another organism 
 
Butterfly – a member of the Lepidoptera that goes through a chrysalis stage rather than a cocoon stage in 
order to proceed with metamorphosis 
 
C 

Carnivore – a meat-eating organism 
 
Cell – the basic structural and functional part of an organism 
 
Cellulose – a complex carbohydrate that is the main component of the cell wall in most plants 
 
Cell Wall – the outer membrane of a plant cell that selectively allows molecules in and out of the plant 
cell 
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Characteristic – a recognizable trait or habit of an organism 
Chromatin – a mixture of DNA and protein 
 
Chromosome – a rod shaped gene-bearing body in the cell nucleus, composed of DNA joined to protein 
molecules 
 
Classification – an arrangement of different organisms into separate groups based on their different 
characteristics 
 
Community – the interaction of various organisms in a habitat 
 
Consumer – an organism that will eat another organism 
 
Cytoplasm – the fluid contained within the membranes of a cell 
 
D 

Decomposer – an organism that will break down dead organic matter 
 
Demography – the study of the population dynamics of any organism 
 
Diet – composition of food intake 
 
Dispersal – a mechanism that plants use to transport seeds 
 
Diversity – many organisms 
 
DNA – (deoxyribonucleic acid) a complex molecular structure that contains the genetic code and 
hereditary information 
 
E 

Ecology – the study of the relationship of living things to their surroundings 
 
Ecosystem – a unit of the biosphere in which living and nonliving things interact, and in which materials 
are used over and over again 
 
Endemic – naturally occurring or occurring in a specific area 
 
Energy – something that is required to maintain the needs of body cells and body functions and is usually 
derived from a food source 
 
Environment – the surroundings of an organism 
 
Enzyme – a chemical compound that increases the rate of a naturally occurring chemical reaction but is 
not changed during the reaction 
 
Evolution – the process by which an organism changes and adapts through time 
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Extinction – the disappearance of a population as a result of the total failure of any individuals within it 
to reproduce the unique genotypes which it contained 
 
 

F 

Fertilization – the creation of a zygote by the joining of a sperm cell and egg cell during sexual 
reproduction 
 
Fibre – a threadlike strand of which animal and vegetable tissue or a textile substance is made 
 
Food Chain – the transfer of the sun’s energy from producers to consumers as organisms feed on one 
another 
 
Food Pyramid – a graph that shows the various trophic levels of a food chain 
 
Food Storage – the packaging of food in the form of simple sugars by a plant for later use 
 
Food Web – complex food chains existing within an ecosystem 
 
Fuel – an energy source 
 
Fungi – an organism that absorbs its food 
 
G 

Gene – a small section of a chromosome that codes for one specific genetic function 
 
Genetics – the study of the processes by which characteristics are passed on through reproduction to 
progeny and how these mechanisms can be altered or repaired 
 
H 

Habitat – the place where an organism lives 
 
Herbivore – a plant eating organism 
 
Heredity – the study of the passing of traits from one generation to another 
 
Humus – organic matter in the soil formed by the decomposition of plant and animal remains 
 
Hybrid – a mixture of genetic material from two different organisms 
 
I 

Individual – particular organism within a community or environment 
 
Inheritance – the process by which an individual receives traits from both father and mother through 
sexual reproduction in which two haploid cells form a diploid cell 
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Insect – a small arthropod that has three body segments often with wings 
 
Invertebrate – an organism that lacks a spinal cord and vertebral column 
 
 

K 

Kingdom – a group of organisms that share common traits used in the modern classification system 
 
L 
 
Living – something that can carry out such processes as irritability, reproduction, growth, energy 
consumption, variation, and adaptation 
 
M 

Marine – a water-based environment 
 
Metamorphosis – the stage in the life cycle of an organism in which the larval form undergoes rapid 
transformation to the adult form 
 
Mineral – inorganic molecules such as sodium, potassium, calcium and phosphorous that are used for 
many vital body functions 
 
Microbe – a microscopic organism, especially one that causes disease or fermentation 
 
Mould – a fine, furry growth of very small fungi forming on things that lie in moist, warm air 
 
Mollusca – a group of organisms that commonly have hard, calcareous shells, curved or twisted bodies, 
one or two shell parts, and are often used for food 
 
Morphology – the study of the form of animals and plants 
 
Moth – a member of the Lepidoptera that forms a cocoon in order to proceed with metamorphosis 
 
Mutation – a spontaneous change in the genetic code 
 
N 

Natural Environment- an environment that has not been altered or affected by humans 
 
Nekton – those organisms that actively swim in a sea or lake 
 
Niche – the role that an organism plays in an environment 
 
Nocturnal – an organism that is active during the night such as an owl 
 
Non-Living – anything that cannot carry out the processes that a living organism can 
 
Nutrient – a chemical that is used for food or energy 
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O 

Omnivore – a plant and meat eating organism 
 
Organic Matter – that part of the soil the consists of animal wastes and decomposing organisms and 
structures 
 
Organism – a complete and entire living thing that is capable of reproduction 
 
Organ System – a group of organs forming a functional unit 
 
P 

Pathogen – a particle or organism that causes a disease 
 
Pellet – the remains of an organism that have been spit out by an owl 
 
pH – the measure of the concentration of hydrogen ions in a chemical 
 
Phenotype – what an organism looks like 
 
Photosynthesis – the conversion of light energy into chemical energy by plants 
 
Phototropism – light-induced growth 
 
Phylum – a group or organisms that have common traits and that descended from a common ancestor 
 
Plankton – minute plants and animals that float in the surface waters of a sea or lake 
 
Population – the amount of organisms living in a community or environment 
 
Population Biology – the study of the growth and structure of populations together with the factors that 
regulate their size and cause fluctuations in their density 
 
Porifera – a group of sessile marine organisms that are commonly referred to as sponges 
 
Predatory – referring to an organism that feeds upon another organism 
 
Prey – an organism that is used for food by another organism 
 
Primary Consumer – a heterotrophic organism in an ecosystem that ingests other organisms or organic 
matter. Primary consumers feed on primary producers 
 
Primary Producer – an autotrophic organism in an ecosystem which synthesizes complex organic 
substances from simple inorganic materials 
 
Producer – an organism, typically a plant, that will produce food for itself and serve as food for a 
consumer 
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Protein – complex organic molecules composed of amino acids that are used for nutrition, growth, and 
body repair 
 
Protozoa – a one-celled organism that can eat its food 
 

R 

Raptor – a bird of prey 
 
Reproduction – the process by which a new organism is created 
 
Reptiles – organisms that have a body covered with scales, dry skin, limbs with claws, partial division of 
ventricle, well developed air breathing lungs, varying body temperature 
 
Respiration – the exchange of carbon dioxide and oxygen between an organism and its surroundings 
 
Requirements – those conditions that are vital and necessary to an organism’s life 
 
Rot – to lose an original form by chemical action caused by bacteria or fungi, etc. 
 
S 

Scale – the epidermal plates forming the outer covering in fishes and reptiles 
 
Secondary Consumer – a heterotrophic organism in an ecosystem that ingests other organisms or 
organic matter. Secondary consumers feed on primary consumers 
 
Senses – the group of five kinds of responses to stimuli, which includes touch, sight, smell, hearing and 
taste 
 
Shell – the outer covering commonly found amongst Mollusca that is composed of calcium carbonate 
 
Species  - a unit used in the classification system in which the members of a species can interbreed with 
each other 
 
Spore– an asexual reproductive cell 
 
T 

Taxonomy – the science of classifying living things 
 
Terrestrial – concerning land 
 
Thallophyte – nonvascular small to medium plants that are marine and found in cold to warm water 
(algae, diatoms, kelp) 
 
Tissue – a group of similar cells working together to perform a specific function like epithelium and 
nerve tissue 
 
Tracks – footprints left behind by an animal 
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Trophic Level – a feeding level within a food chain 
 
 

V 

Vaccine – a substance that contains weak or dead pathogens that when introduced into an organism, 
allows that organism to create antibodies that will destroy the pathogen 
 
Vacuoles – one of the spaces scattered throughout the cytoplasm of a cell and containing fluid 
 
W 

Water – the most abundant compound found in organisms which makes up about 95% of the substance 
of every living thing 
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