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Welcome to the Proceedings of the 8th Prairie Conservation and
Endangered Species Conference
On behalf of the Saskatchewan Prairie Conservation Action Plan (SK PCAP) and
the Conference Organizing Committee, we are pleased to welcome you to the
Proceedings of the 8th Prairie Conservation and Endangered Species Conference
(PCESC) and Workshop. The theme of the 8th Prairie Conservation and Endangered
Species Conference was Homes On the Range: Conservation in Working Prairie
Landscapes. The idea of a home embodies our goal to examine the whole of the
prairies. The notion of home is at the root of ecology and economics, as the home is
where livelihood and culture are rooted.
The PCESC has provided a forum for grassland experts and has fostered awareness,
understanding and action on issues related to native prairie conservation since
1986. It has been our exciting challenge to continue the tradition of excellence
established in previous conferences and to provide a forum to discuss the many
issues, perspectives, challenges and opportunities relating to prairie conservation in
2007. We are proud of the excellent and diverse slate of plenary speakers, workshop
and poster presenters that were assembled. As you read the papers in this volume,
we are confident that this conference will leave you re-energized and equipped with
new information and approaches to use in your home place.
We are most grateful for the generosity of our sponsors. This gathering would
not have been possible without their support. Finally, we would like to recognize
members of the 8th PCESC Organizing Committee and thank them for their work
and outstanding contributions towards this event.
Happy Reading!
Rob Warnock, David Gauthier, Joe Schmutz, Allen Patkau, Pat Fargey and Mike
Schellenberg, 8th PCESC Proceedings Editors
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Members of the 8th PCESC Organizing Committee
Agriculture and Agri-Food Canada – Prairie Farm Rehabilitation
Administration
Chris Nykoluk
Agriculture and Agri-Food Canada – Semiarid Prairie Agricultural
Research Centre
Alan Iwaasa
Mike Schellenberg
Ducks Unlimited Canada
Michael Champion
Environment Canada – Canadian Wildlife Service
Stephen Davis
Diana Ghikas

Chuck Deschamps
Darcy Henderson

Native Plant Society of Saskatchewan
Garth Wruck
Nature Conservancy of Canada
Jordan Ignatiuk
Nature Saskatchewan
Kim Dohms
Rob Warnock
Parks Canada – Grasslands National Park
Pat Fargey
Prairie Conservation Action Plan
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Michelle Yaskowich
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Glenn Sutter
Saskatchewan Agriculture
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Ann Riemer
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Greg Riemer

Saskatchewan Stock Growers Association
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Saskatchewan Watershed Authority
Angela Bethune
Paul Chomos
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SaskPower
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Joe Schmutz
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History of the Prairie Conservation and Endangered Species
Conference (PCESC)
The first Prairie Conservation and Endangered Species Conference (PCESC) and
Workshop was held in 1986 in Edmonton, Alberta. Following its immediate success
the decision was made to repeat this conference every three years, and that it should
be held in each of the three Prairie Provinces in turn. Although it is a conference by
virtue of the large number of participants it attracts, it is billed as a “workshop” to
emphasize that it seeks to maximize interaction among participants.
The conference brings together people involved in conservation in any form - nature
enthusiasts, researchers, staff from government agencies and NGOs, consultants,
educators, land managers, and others - to share information and consider new
avenues and approaches to the conservation and protection of prairie ecosystems
and native species. The prairie landscape crosses the United States of America and
Canadian border and there has been consistent participation in this conference from
the northern US states and Western Canada and Ontario.
Numerous agencies and individuals have contributed very significantly throughout
the years to the success of the conference, and we greatly appreciate all the support
from both previous and new PCESC sponsors.
LIST OF CONFERENCES
1986 – EDMONTON, AB
Endangered Species
1989 – REGINA, SK
Implementing the Prairie Conservation Action Plan
1992 – BRANDON, MB
Partnerships Between Agriculture and Wildlife
1995 – LETHBRIDGE, AB
Ecosystem Management for Conservation
1998 – SASKATOON, SK
	Connection between Prairie Ecosystem Conservation and Economic
Social and Ethical Forces of Society
2001 – WINNIPEG, MB
Sharing Common Ground
2004 – CALGARY, AB
Keeping the Wild in the West
2007 – REGINA, SK
Homes On The Range: Conservation in Working Prairie Landscapes
6

The 8th Prairie Conservation and Endangered Species
Conference gratefully acknowledges the generosity and support
of the following sponsors:

Gold Sponsors ($5000)

Silver Sponsors ($2500)
•
•
•
•
•
•
•
•
•
•
•

Apache Canada Ltd.
Canadian Natural Resources Limited
Environment Canada – Canadian Wildlife Service
Native Plant Society of Saskatchewan
Royal Saskatchewan Museum
SaskEnergy
SaskPower
Saskatchewan Agriculture and Food
University of Regina
University of Regina – Canadian Plains Research Center
World Wildlife Fund - US
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Bronze Sponsors ($1000)
•
•
•
•
•
•
•
•
•
•
•
•

Alberta Agriculture, Food and Rural Development
Alberta Sustainable Resource Development
Delta Waterfowl
Grasslands Conservation Council of British Columbia
Manitoba Habitat Heritage Corporation
Manitoba SDIF
Nature Saskatchewan
Northern Envirosearch
Prairie Adaptation Research Collaborative
Shell Environmental Fund
Society for Range Management – Prairie Parkland Chapter
Suncor Energy Inc.

•
•
•
•
•
•
•
•
•
•
•

Alberta Native Plant Council
Canadian Cattlemen’s Association
Erin Consulting Ltd.
Nature Regina
Regent Resources Ltd.
SaskTel
Saskatchewan Burrowing Owl Interpretive Centre
Saskatchewan Environmental Society
Saskatchewan Research Council
Society for Range Mgmt. – Inter Mountain Chapter
University of Saskatchewan

Friends (< $1000)
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The Prairie Conservation Awards
The Prairie Conservation Award is granted to a deserving recipient from each of the
three Prairie Provinces once every three years in recognition of significant long-term
contributions to prairie conservation.
Awards were presented during the conference banquet on the evening of Friday,
March 2nd, 2007.
Worthy individuals have been nominated from any walk of life. Five criteria were
used in the evaluation of nominations for the Prairie Conservation Award:
1)	Relationship of achievements to the conservation or understanding of native
prairie or endangered species within the Grassland and Parkland regions.
2)	Demonstration of exceptional commitment or innovation (above and beyond
normal livelihood expectations).
3) Demonstration of enduring commitment.
4) Significance of the accomplishment in terms of results
5)	Extent to which granting of an award to this nominee will help prairie
conservation and endangered species efforts.

Past Prairie Conservation Award Winners
DATE & LOCATION

ALBERTA

SASKATCHEWAN

1986 – EDMONTON, AB

Award Created in 1989

1989 – REGINA, SK

Dianne Pachal and
Vivian Pharis

Dr. Stuart Houston

1992 – BRANDON, MB

Cliff Wallis

Donald Hooper

MANITOBA

1995 – LETHBRIDGE, AB Francis and Bonnie
Gardner

Dale Hjertaas

Local Government
District of Stuartburn

1998 - SASKATOON, SK

Cheryl Bradley

Miles Anderson

Manitoba Naturalists
Society

2001 – WINNIPEG, MB

Ian Dyson

Greg Riemer

Rick Wowchuk

2004 – CALGARY, AB

Dawn Dickinson

Dr. David Gauthier

Tony and Debbie
McMechan

2007- REGINA, SK

Richard Quinlan and
Barry Adams

Lorne Scott

Marilyn Latta
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2007 Prairie Conservation Award Winners
Richard Quinlan Prairie Conservation Award -Alberta
Richard Quinlan received the 2007 Prairie Conservation Award for Alberta with
Barry Adams. A brief curriculum vitae of Richard follows as well as a summary of
his key accomplishments in prairie conservation.
Richard’s Curriculum Vitae
Richard Quinlan is a wildlife biologist with the Alberta Fish and Wildlife Division. He
has a Bachelor of Science in Biology from the University of Alberta (1977). Richard
worked with Canadian Wildlife Service 1977-1979 on waterfowl and vegetation
related to environmental assessments in North West Territories, then traveled to
New Zealand where he carried out fisheries inventories related to environmental
assessments. In 1982 he joined Alberta Fish and Wildlife as a Habitat Protection
Biologist in west-central Alberta, then moved to southern Alberta where he was
an Area Wildlife Biologist from 1993–2000, responsible for wildlife management
in the mountains and foothills of southwestern Alberta. He served two years as
conservation director of The Alberta Chapter of the Wildlife Society (1995-96).
Since 2000 Richard has been Regional Species at Risk Biologist in Lethbridge,
responsible for inventory, conservation, and recovery of species at risk in southern
Alberta. Outside work, Richard’s primary interests are participating with his family
in outdoor activities such as hiking, cross-country skiing, small-boat sailing, and
nature explorations from a rustic cabin near Crowsnest Pass.
Key Contributions to Prairie Conservation
Richard Quinlan is an outstanding biologist who has provided leadership to many
areas of wildlife and species at risk conservation in the Grasslands of Alberta and
adjacent ecoregions. Some areas of his major accomplishments include: extensive
inventory and reporting on the population level and distribution of species at risk,
leadership and advice on legal status to be applied to species at risk, leadership in
effective means of running recovery teams and fully involving public stakeholders
and interested citizens, establishment of more effective means of protecting species
at risk (and of special concern) and their habitat including development of Wind
Energy guidelines, establishment of a very successful intercept feeding system for
grizzly bear, development and refinement of guidelines to protect species at risk from
industrial development, and development of the MULTISAR program to provide
for implementation of stewardship programs with landowners. The MULTISAR
program, as outlined below, is an outstanding unique program that provides a
prioritized approach to protecting multiple species art risk at the landscape level.
Details of some of Richard’s accomplishments in prairie conservation follow.
Spring Grizzly Bear Intercept Feeding
Richard founded the successful Spring Grizzly Bear Intercept Feeding program in
southwestern Alberta. The program keeps the bears from predating on livestock
after they awake from hibernation in the spring by providing wildlife carcasses in
safe habitat. It also helps to solve the issue of carcass disposal for wildlife killed on
highways.
10

Western Blue Flag Recovery Plan
Richard led a 12-member team that successfully developed the first recovery plan for
a species at risk in Alberta. It was a prairie plant! – Western Blue Flag. The team’s
diverse membership included botanists, a range ecologist and local ranchers. The
plan resulted in range management plans that benefited not only western blue flag
but also landowners. The western blue flag conservation program was so successful
that this species was recently downgraded from Threatened to Special Concern in
Alberta. Further, the approach he developed in running the Recovery Team has been
adopted as a model for the running of these teams and effective involvement of the
public in this process.
Multiple Species at Risk (MULTISAR) Program
Richard has led development of MULTISAR (Multiple Species at Risk), a process,
which combines the science of Range Management, and Wildlife Biology with local
landowners’ knowledge of the landscape to conserve native habitats for wildlife
species. The success of MULTISAR is attributable in large part to Richard’s vision,
dedication and enthusiasm for stewardship-based, collaborative conservation of
native grassland species and habitats.
The program is now in its fifth year. MULTISAR is a collaborative effort between
government, non-government organizations and landowners to conserve prairie
wildlife. The MULTISAR process has five key elements: 1) awareness and education,
2) inventory and monitoring, 3) habitat conservation, 4) implementation and action,
and 5) evaluation.
The core MULTISAR project area encompasses 14,000 km2 of southern Alberta
including all of the Milk River Basin in Canada and some of the largest remaining
tracts of mixed grass and foothills rough fescue prairie. The area has 40 species at
risk. Wildlife surveys and habitat suitability analyses have determined priority areas
for multiple species management. There is significant progress towards developing
habitat conservation strategies with landholders who have signed conservation
agreements. Outreach efforts focus on direct personal contact, development of
helpful information materials, defining guidelines for industrial development to
protect species at risk and establishing demonstration sites of beneficial management
practices. Building on the success of the core MULTISAR program, Richard and
his team have obtained additional resources and are currently designing a similar
stewardship and conservation program for application across the Alberta prairie
grasslands starting in 2007-08.
Others involved in developing and administering the MULTISAR program are
Barry Adams (Sustainable Resource Development - Lands Division- SRD-LD),
Joel Nicholson (SRD-FWD), Terry Clayton (SRD-FWD), and Paul Jones (Alberta
Conservation Association - ACA). MULTISAR is succeeding because of the
co-operative teamwork of all partners. This demonstrates a special open-minded
attitude that goes beyond commitment and pride in any one organization, and
is indicative of a desire in our society for multi-species and landscape-level
conservation.
11

Outstanding Communication and Mentoring
Richard has had a major positive impact on the knowledge level and attitude of
many Albertans through his direct and indirect contact with them. He has authored,
supervised or otherwise collaborated on a great number of publications. The latest
in this long line of publications is “At Home on the Range – Living with Alberta’s
Prairie Species at Risk”. Also, through his direct involvement in wildlife conservation
activities in the Alberta Grasslands he has taken the message of protecting species
at risk and their habit to hundreds of Albertans. Further Richard has mentored more
than one dozen biologists through direct supervision and had a profound influence
on many other professionals.

Barry Adams - Prairie Conservation Award -Alberta
Barry Adams received the 2007 Prairie Conservation Award for Alberta with
Richard Quinlan. A brief biography of Barry follows as well as a summary of his
key accomplishments in prairie conservation.
Barry’s Biography
A range management graduate from the University of Alberta (BSc 1977, MSc
1983), Barry has worked with the Public Lands Division (Alberta Sustainable
Resource Development) since 1976. Barry currently serves as Provincial Rangeland
Specialists – Grasslands, in Lethbridge, delivering a program of range inventory,
applied research and extension to Alberta ranchers. The key focus of his work has
been to assist ranchers to apply the principles and practices of range management
to promote healthy range and a sustainable livestock operation. Barry is a founding
partner in the Cows and Fish Program and more recently has been involved with Sage
Grouse recovery planning. Currently his major priority is the Alberta Rangeland
Health Assessment initiative, to develop new tools and standards for assessing
the health of rangelands in the province. Barry is also an Adjunct Professor at the
University of Calgary in the faculty of Environmental Design.
Barry is widely recognized as a driving force for prairie conservation in Alberta. At
work and beyond he leads by example with sound knowledge, innovative thinking,
and great skill in coaching others to do what’s right of native prairie.
Key Contributions to Prairie Conservation
Range Plant Community Description and Range Health Assessment
Barry has applied sound range science and shown amazing persistence in establishing
and monitoring a network of range reference sites in the province. These sites serve
as key benchmarks for describing range communities and assessing range health.
They are monitored regularly to provide the status of and trends in grassland and
parkland communities. Barry also developed a new management tool for assessing
range health based on analysis of data from these sites. Barry has used data from
these sites to produce Range Plant Community Guides for the Dry Mixedgrass,
Mixedgrass and Foothills Fescue Natural subregions. These guides are valuable
resources not only for range managers but also for biologists working to protect
biodiversity and, of course, for ranchers.
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Mentoring
Barry has been, and continues to be, a widely respected mentor for range agrologists,
extension staff and more recently graduate students conducting research on
grasslands. He has been an integral partner in the Southern Alberta Range Network,
providing training and encouragement to extension staff across southern Alberta.
Many range agrologists started their careers under Barry’s guidance and have gone
on to form an impressive cadre of professionals in both government agencies and
conservation groups. He is an excellent communicator who is generous in sharing
his knowledge so others can build their expertise and skills.
Extension Activities
Over the last several years, Barry has developed and delivered over 30 presentations
annually to a wide variety of audiences. He responds to hundreds of requests for
information on range management from academics, ranchers, conservationists and
the public. He has been integrally involved in the preparation of over 25 extension
documents including the popular Rangeland Health Assessment Field Workbook,
Riparian Health Assessment Workbook, Caring for the Green Zone: Riparian Areas
and Grazing Management and At Home on the Range: Living with Alberta’s Prairie
Species at Risk.
Stockman’s Course
Barry led development of a popular training program for ranchers and others
interested in improving range management and protecting biodiversity in grasslands.
The course is considered the ‘high bar’ for delivery of range extension in field and
indoor settings.
Antelope Creek Ranch
Barry has guided the Technical Committee for management of this demonstration
ranch in the dry mixed grass prairie. Activities include monitoring range recovery,
developing extension messages and leading field tours. Under Barry’s direction,
the 20-year history of monitoring range conditions and grazing on the ACR is a
substantial and important bit of work to guide management of dry mixed grass
communities.

Cows and Fish
Barry is co-founder of the provincial Cows and Fish program that has resulted
in significant management changes to prairie riparian habitats to benefit wildlife
and range productivity. Barry has helped to develop tools which landholders can
use to measure the health of their riparian areas and which provide are applied in
establishing benchmark sites on riparian systems throughout southern Alberta. The
products of the Cows and Fish program are now used extensively in other prairie
jurisdictions to protect and manage this key bit of landscape.
Collaboration on Other Initiatives
Barry has been a key partner in numerous initiatives promoting the use of sound
range science in land use planning and prairie conservation including MULTISAR,
the Sage Grouse Recovery Plan, Southern Alberta Landscape Strategy, Land

13

Spraying While Drilling Study, the Southern Foothills Study, the Rumsey Natural
Area and Ecological Reserve Technical Advisory Committee and the Natural
Regions Committee.

Marilyn Latta - Prairie Conservation Award -Manitoba
Marilyn Latta received the 2007 Prairie Conservation Award for Manitoba to
recognize her significant long-term contribution to prairie conservation in Manitoba.
A brief summary of her key accomplishments in prairie conservation is posted
below.
Key Contributions to Prairie Conservation
Marilyn Latta has been a member of the Manitoba Naturalists Society (MNS) since
1975 and served as president of MNS in 1985 and during that time oversaw a variety
of initiatives including founding of the MNS Habitat Conservation Committee.
As chair of this committee she was instrumental in developing The Tall Grass Prairie
Conservation Project in 1987, which surveyed remaining tall grass prairie sites in
Manitoba. Through this initiative MNS focused the attention of the conservation
community on tall-grass prairie lands in southeastern Manitoba and purchased the
first lands in the area now known as the Manitoba Tall Grass Prairie Preserve. These
first purchases protected endangered western prairie fringed-orchids and small white
lady’s slippers. The Tall Grass Prairie Preserve now protects over 2,500 hectares
with 356 hectares of the lands being owned by MNS, largely due to the efforts of
Marilyn Latta. The Preserve lands contain a variety of listed species including six
plant, two invertebrate, and one bird species.
Since the inception of the Tall Grass Prairie Project in 1989, Marilyn has volunteered
her time to represent MNS on the Critical Wildlife Habitat Program Steering
Committee, the Tall Grass Prairie Preserve Management Board and the Tall Grass
Prairie Preserve Management Committee and continues to chair the MNS Habitat
Conservation Committee. She also worked tirelessly with the Manitoba Department
of Education to develop the Tall Grass Prairie School Program, which is being
delivered to schools throughout the region.
She has also been involved in a variety of other projects and served on the Oak
Hammock Marsh Management Committee and the Manitoba Heritage Marsh
Committee. She has been involved in the conservation of endangered species in
Manitoba’s southern Interlake. Her efforts have included negotiations with private
landowners and active management of sites containing small white lady’s slippers.
In all her roles, she has provided outstanding visionary input, which has benefited
ongoing conservation and management of critical habitats in Manitoba.
In addition to her involvement in setting management and monitoring priorities for
the Tall Grass Prairie Preserve properties, Marilyn continues to be active at a local
level, sharing her knowledge and serving as an interpretive guide for visitors that
come to the Preserve during the annual “Prairie Day”. She is an avid photographer
and has presented numerous slide shows and lectures on topics such as learning to
photograph wildflowers, learning to identify plants, Manitoba’s wildflowers, and
native plants for a variety of groups, from gardeners to naturalists.
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Since 1993, Marilyn has been a member of the Manitoba Endangered Species
Advisory Committee, which advises the Minister of Conservation on issues
pertaining to endangered, threatened or extinct species or endangered habitats. Her
science training coupled with her personal interest in plant biology and her extensive
knowledge gained from field observations has qualified her to be a member of this
Advisory Committee.

Lorne Scott - Prairie Conservation Award –Saskatchewan
Lorne Scott received the 2007 Prairie Conservation Award for Saskatchewan
to recognize his significant long-term contribution to prairie conservation in
Saskatchewan. A brief summary of his key accomplishments in prairie conservation
is posted below. They speak for themselves in showing Lorne to be one of, if not the,
outstanding conservationist in Saskatchewan.
Key Contributions to Prairie Conservation
Lorne has been an active bird bander since 1968 and in his early years built hundreds
of bluebird houses. His work stimulated many others to develop “bluebird trails”. As
a young man he also worked actively with young people, taking youth on field trips
and working to stimulate interest. With Gary Seib, he began to band Great Horned
Owls at the age of 15
Lorne’s conservation impact began to grow in the late 1970’s and early 1980’s when
he served as Nature Saskatchewan’s Conservation Director, Vice-President and
then President. He was an activist, pressuring government on many issues. Perhaps
most significant, as Nature Saskatchewan President, Lorne worked with Ducks
Unlimited, Saskatchewan Wildlife Federation and Saskatchewan Environment to
create the Heritage Marsh Program.
Lorne’s next big effort involved crown lands. First as President of Nature
Saskatchewan, then with the Saskatchewan Wildlife Federation as Provincial
Habitat Chairman and then President, Lorne worked tirelessly for the protection of
crown lands, which were important to wildlife. When the government announced
plans to sell crown lands, this became urgent. One of Lorne’s tactics was to phone
each branch of the Saskatchewan Wildlife Federation, asking them to write asking
for protection of crown lands and to mention specific parcels in their areas, which
should be protected. He made similar requests at each regional wildlife federation
meeting. Thanks to good work by public servants, such as Dennis Sherratt, and
to Lorne’s work in mobilizing public opinion, the Wildlife Habitat Protection Act
was passed bringing protection to 3.4 million acres of native prairie. The land was
protected, but continued to be available for grazing and other gentle land uses. This
is one of the most significant actions in protecting native prairie in Saskatchewan
and Lorne’s work in building public support for it was very significant.
Lorne was a member of the Wild West Program Committee created by World
Wildlife Fund to develop the first Prairie Conservation Action Plan.
Lorne was involved in creation of Operation Burrowing Owl, bringing Saskatchewan
Wildlife Federation in as a founding partner and working with me to create and host
the opening event with his Royal Highness Prince Philip. One of Lorne’s important
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accomplishments was to hold an owl chick in his hand until it defecated, after which
Prince Philip was willing to hold it to show to the crowd.
During this period Lorne was also a very active opponent of the Rafferty Dam,
although it was built anyway, the struggle was a major conservation effort.
Then Lorne went into politics and first as a backbencher, then as Minister of
Environment, Lorne continued to use his influence to promote conservation.
Legislative accomplishments while he was Minister included:
•	Established Endangered Species regulations through amendments to the
Provincial Wildlife Act
• Conservation Easement Legislation
•	A new Forest Resources Management Act that looked at the forest ecosystem as
a whole and not only harvestable timber.
In addition under Lorne’s leadership the Representative Area Network (RAN)
was initiated greatly increasing the amount of protected area in Saskatchewan.
Partnership agreements with PFRA and Department of National Defence were
especially important in proving a commitment to protection of some of the best
remaining prairie. In total Saskatchewan doubled its protected areas to 14.7 million
acres while Lorne was Minister.
After leaving politics Lorne continued conservation activity as Executive Director
of the Saskatchewan Wildlife Federation. During the Big Dig at Wascana he worked
hard, including using his influence with the Premier, to ensure the wildlife values of
Wascana Marsh were protected.
Lorne continues to be active, providing leadership to many conservation
organizations. He currently serves as:
•
•
•
•
•

Chairman, Nature Conservancy of Canada, Saskatchewan Region
Conservation Director, Nature Saskatchewan
Chairman, Saskatchewan Burrowing Owl Interpretive Centre
Chairman, Friends of Wascana Marsh
Trustee Emeritus, Whooping Crane Conservation Association.

Lorne lives on and operates a small farm at Indian Head where he conserves 200
acres of natural landscape.
It is clear that Lorne has had a very significant influence on conservation during the
past 40 years. He has contributed significantly to many of our major conservation
accomplishments including protection of millions of acres.

The 2007 Countryside Canada Stewardship Recognition Award
Presented by Wildlife Habitat Canada
The Countryside Canada Stewardship Recognition Program is a national awards
program that recognizes and promotes land stewardship and wildlife habitat
conservation in the agriculture community.
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The award has raised the profile of agricultural stewardship across the country
and has increased public awareness of the need to maintain wildlife habitat and
biodiversity.
Recipients of a Countryside Canada stewardship award receive a framed limited
edition print of The Awakening, a painting by artist Antony John. Wildlife Habitat
Canada, the Canadian Federation of Agriculture and Agriculture and Agri-Food
Canada founded the Countryside Canada Awards in 2000.
Her Excellency the Right Honourable Michaëlle Jean, C.C., C.M.M., C.O.M., C.D.,
Governor General of Canada is the Patron of Wildlife Habitat Canada’s National
Stewardship Awards.
Awards were presented during the conference banquet on the evening of Friday,
March 2nd, 2007.

The 2007 recipients of the Countryside Canada Awards are:
• Roy Greer, Blanshard, Manitoba
• Herb Goulden, Brandon, Manitoba
• Harry Burton, Salt Spring Island, British Columbia
• Margaret Glasford, Red Deer, Alberta
• Pincher Creek Watershed Group, Pincher Creek, Alberta
• Joe Gardner, Douglas Lake, British Columbia
•	Jeff McCammon, Lac la Nonne Watershed Stewardship Society, Gunn, Alberta
• Elgar Grinde, Holden, Alberta
• David O’Reilly, Oliver, British Columbia
• Christoph and Erika Weder, Rycroft, Alberta
• Bill Fox, Elk Point, Alberta
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The Future Conservation Leader Awards
Today’s youth are tomorrow’s prairie conservation leaders. The Future Conservation
Leader Awards seek to recognize and support promising secondary-level students.
The 2007 awards were open to Saskatchewan students in grades 9 to 12.
Each award recipient has been honored with all-expenses paid trip to participate in the
8th PCESC. These students will have the chance to learn about prairie conservation
issues, the efforts that are underway to address them, and to meet people who are
engaged in conservation work. In addition, award recipients will participate in the
poster session and work as a team to discuss their impressions of conference and
present them during the conference wrap-up on Saturday afternoon.
Four Future Conservation Leader Award recipients were selected through
Saskatchewan Regional Science Fairs held during 2006. A teacher or Regional
Science Fair judge nominated their projects. Nominees were then asked to complete
an essay discussing what prairie conservation meant to them, how their project
related to the Prairie Conservation Action Plan goals, how they could improve their
project and why they wanted to attend the conference.
In January 2007, three additional Future Conservation Leader Award recipients
were chosen through an essay contest in which they were asked to define a specific
issue facing prairie conservation, provide a description of the actions being taken to
address it, make recommendations on additional efforts and describe how it related
to the PCAP goals. Each student’s essay also needed to demonstrate what prairie
conservation meant to them and why they thought it was important.
The following seven students were chosen to receive the Future Conservation
Leader Award, based on a project or essay demonstrating initiative, effort, thought
and ingenuity:
•	Hayden Muller & Alana Closs, Grade 9, W.P. Sandin Composite High School,
Shellbrook, Saskatchewan, for their project titled “Soil Erosion”
•	Thomas Kirk, Grade 12, Swift Current Composite High School, Swift Current,
Saskatchewan, for his project titled “Bird Banding”
•	Danielle Gray, Grade 9, Greenall High School, Balgonie, Saskatchewan for her
project titled “Flower Power”
•	Kaytlyn Barber, Grade 12, Lumsden High School, Lumsden, Saskatchewan for
her essay titled “Growing Leaders, Growing Grasslands”
•	Jonah Palaschak, Grade 11, Val Marie School, Val Marie, Saskatchewan, for his
essay titled “Water Management Using Irrigation”
•	Renee Perrault, Grade 11, Val Marie School, Val Marie, Saskatchewan for her
essay titled “Grass Management: The Preservation of Potential”
Poster abstracts by the Future Conservation Leader Award winners appear in the
Poster Abstract section.

The Future Conservation Leader Awards were sponsored by
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Wrap Up of the 8th Prairie Conservation and Endangered Species Conference
Workshop
By Michelle Yaskowich and the Future Conservation Leader Award Winners
The Future Conservation Leader Award was created to acknowledge and reward
conservation minded youth, as they are the future of prairie conservation. Seven
students from grades 9 to 12 from all over Saskatchewan were chosen to attend this
prestigious conference to listen, learn and let their voices be heard. Working as a
group over the last three days, the students attended the conference, presented their
posters and participated in discussion sessions all while bringing their own unique
personalities and opinions to the group. They were given a series of questions to
answer that related to the issues being addressed at the conference. The leaders of
tomorrow would now like to share with you their own thoughts and impressions of
the conference and what they see for the future of prairie conservation.

What does prairie conservation mean to you?
For everyone who takes an interest in conservation it should be about more than the
land. It is about the lives and the history itself. Even people who do not live on the
land understand the importance of looking at the prairie as more than just a field of
grass or cute, furry animals. It is about protecting the land and the lives it produces
to ensure it will be there in the future and preserving the past to honor the work of
the people who preceded our efforts.
What is your connection to the prairies?
Our connection to the prairies is in daily life. Whether it is harvest time or simply
the daily routine of chores. The prairie is in our blood passed down by our families
from generation to generation. (Jonah and Renee: both of their families ranch near
Val Marie).
Our connections to the prairie are through experiences. We all hold cherished
memories on the prairie and we hope for many more. This is our home. (Alana,
Danielle, Hayden, Kaytlyn and Thomas: all students who live in towns or cities).

Are you encouraged or discouraged regarding the future of prairie
conservation?
We are encouraged regarding the future of prairie conservation. We have the resources
to combat the problem. It is simply a matter of working together to maintain our
native prairie.
What do you think is the biggest threat to native prairie now that you are at
the conference?
Humans are the greatest threat to prairie conservation. They either just do not care
or are not aware about the changes we are facing. We need to take a stand and make
a difference.
Why did you want to attend the conference?
It would be a good opportunity to learn about the prairie ecosystem, give us a chance
to present our projects, learn about other projects and take all this information
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back to with us to our schools as well as be around people who care about prairie
conservation. Some of us were not sure if we wanted to come but after attending the
conference, we really enjoyed ourselves because it was different and see that people
actually respect the prairie an d ranchers.

Do you think prairie conservation is seen as an important issue to your
generation?
Although young people may think prairie conservation is important, most are not
willing to act unless it directly affects them. We as young people are misinformed.
We are educated about problems across the world but not about what is happening
right here at home.
Are people on the right track in conserving our native prairie and endangered
species?
The people at the conference are on the right track. It is great that there is a wide
range of people because it gives us different ways to look at problems. We are
gathered here for all the same purpose and when we work together, many things can
be accomplished.
What is the most significant thing you have learned at this conference?
Over the course of the conference we learned about the multitude of people who
share this common goal. All of the people and organizations are working together to
enhance and maintain our native prairie and we applaud your efforts.
What surprised you the most?
How well ranchers are respected in the conservation community. There are ranchers
who are well educated and are really good environmental stewards. It shows that
you do not have to be a scientist to know about the environment.
How can we ensure that our native prairie and endangered species are
conserved into the future?
We believe that to ensure our native prairie is conserved into the future, we need to
educate youth. Youth should be involved in these efforts to send a more meaningful
message. If we target the school system and teachers, we will continue to produce
Future Conservation Leaders.
The Future Conservation Leader Award Recipients Challenge to all of the
conference participants:
We challenge all of you to look at the prairies as we do…through youthful eyes.
To see the prairie not as a biological ecosystem to study and understand, but to
remember to see the beauty, uniqueness and heritage of our precious treasure. We
ask you to think back to your childhood memories of nature ad we challenge you to
take this passion you feel and use it to guide you in your conservation efforts.
Who will preach about our prairie lands? Who will continue to pressure organizations
to work sustainably? Who will protect our prairie species? Who will help us redefine
prairie conservation? Who will help us protect our native prairies? Who will spread
the message to the next generation? Who will lead us into the future of prairie
conservation? WE WILL!
20
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A Prairie Future – for People: Conservation as Livelihood, Knowledge and
Community
Roger Epp, Augustana Campus, University of Alberta, Camrose, AB
Abstract:
For most of the century following Confederation, the settlement of the Canadian
prairies for agriculture mattered a great deal; for a time, it was the National Policy. In
recent decades, however, and at an accelerated pace in the last decade, depopulation
and the decline of farm-based communities has become the dominant story of the
rural prairie West. It is made manifest on the landscape by the disappearance of
the country elevator system. At the very least, this trajectory is assumed to be as
inevitable as gravity, as unrelenting as the logic of the free-market economists – and
beyond correction by governments even if they were willing to try. This trajectory,
though, is now increasingly (if quietly) imagined as a desirable rather than a
lamentable outcome. As the prairie region has come under prolonged climate and
other environmental stresses; as farmers are challenged by intensified commodity
price pressures and hydrocarbon-based input costs; and as residential, industrial,
resource-extraction and recreational uses crowd out conventional agriculture ones;
rural people have become identified as part of the problem. They are parasites on
the public purse, poor stewards, or simply in the way of more profitable land uses.
Some of this diagnosis, I suggest, is as common among conservationists (“give it
back to the buffalo”) as it is among industrialists and developers. Yet there is a great
deal at stake in conserving and restoring not just prairie, but also what is left of
prairie-based farm livelihoods, culture, skills and knowledge. What would it mean
to enlist farmers and rural communities as partners in protecting the environment
and regional food supply? What would it mean to conserve prairie as a place of
human settlement, livelihood and attachment, less at risk than prairie reduced to an
emptied-out resource plantation?

I
Yes, I’m damned good and mad about the legislation and the penalties but
that isn’t the issue at all. We have to look past all that. Bureaucratic stupidity
is becoming more accepted; these “scientists” don’t care about us and they
don’t know about endangered species either. They have to do studies to tell
me I have an endangered species on my land. I could tell them that right
away – I know everything that goes on because I see it every day. What really
makes me mad is that they are saying with their fines and their jail time that
they think I’m stupid. That’s the big problem.
The speaker is a farm-ranch operator in east-central Alberta. At least he was one
before the rains stopped, his cattle herd got loaded on the big liner, his universityeducated son made the difficult decision that his future lay elsewhere, his land was
disbursed into other hands and his equipment was sold at auction. The object of his
anger was the federal Species at Risk Act then before Parliament. That kind of anger
was not unusual at the time in farm communities, though the legislation generated
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only modest, mostly feel-good coverage in national media. Who wouldn’t want to
save the burrowing owl? It would be a mistake, however, to discount this farmer’s
comments as further proof of the kind of redneck resistance in the countryside to
sensible and urgently needed environmental policy. Far from it. Conservation issues
cut a more complex swath in the rural prairie West.
In the first place, farmers themselves have become an endangered species (Pratt
2000) – though without benefit of protective legislation, registries and scientific
panels. For several decades following Confederation, the settlement of the Canadian
prairies, primarily for export grain production, mattered a great deal. It was the
National Policy. To that end, the national government negotiated treaties with
aboriginal peoples involving real obligations; it sponsored the construction of an
expensive rail network; it recruited immigrants and established a series of Dominion
Experimental Farms that adapted seed varieties and, for better and sometimes worse,
instructed settlers on how to adapt to the growing conditions they found. Since at
least the 1960s, however, the policy pendulum has swung decisively in national and
provincial capitals. The lead assumptions have been, first, that the problem with
viability in agriculture is too many farmers – a conclusion first advanced by the 1969
federal task force – and, second, that full exposure to market discipline will weed out
those that are not large, technologically-savvy and credit-worthy enough to stand on
their own in a competitive global food system (Qualman and Wiebe 2002). Farmers
increasingly have been left to fend for themselves. They are targeted as parasites on
the public purse and poor stewards besides. They now operate at the most vulnerable
end of a continental value-chain that extracts wealth from rural communities and
gives grain producers, in particular, plenty of short-term incentives to drain sloughs,
knock down woodlots and adopt the latest seed-and-chemical technologies – all in
hopes of increasing yield and profit margins. The most striking indication of the
accelerated pace of change in prairie agriculture is not the rapid disappearance of
the country elevator from the landscape. It is the exodus of farmers. Between 1998
and 2001 – before the worst years of prairie drought and BSE – Statistics Canada
recorded a drop of about one-third (70,000 people) in the number of those across
the three Prairie Provinces whose primary work was farming (Statistics Canada
2002c; Wilson 2002). The most recent Census of Agriculture recorded a significant
five-year drop in the number of farms and total farm population (see Table 1). The
question of whether there will be a successor generation will be decided in the next
decade.
In the second place, and naturally enough, since homestead cultivation represented
such a radical human intrusion on prairie grassland (Herriot 2000, Manning 1997
2005), conservationists have begun to imagine, quietly, that the disappearance
of farmers might offer the positive opportunity for restoration. The farm crisis
is nature’s corrective revenge for three or four generations of “subsidized” grain
farming beyond the ecological limits of the region. It might even be the moment
to return the prairie to the buffalo, as one Toronto-based writer has suggested
(Solomon 2001), or at least surrender the seemingly intractable policy problems
of rural development to environmental organizations and eco-tourist operators.
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The inescapable conclusion of that kind of thinking is not much different than the
one that resource industrialists and subdivision developers have reached: farmers
stand in the way of more profitable, or “progressive,” land uses; the rural is an empty
slate on which to project outsiders’ dreams.
The contrary argument I want to develop in this paper is that the cause of prairie
ecological conservation requires farm people – more of them. It requires that they be
respected for their knowledge and for their direct, landed stake in the sustainability
of what remains of their communities, livelihoods and watersheds. It also requires
that they be enlisted as partners, not as threats against which the prairie ecology
must be protected. Conversely, I argue, echoing Jane Jacobs’ work on cities (1993,
2005), the decline of the rural prairie west as a place of settled, flourishing human
community is what makes it most vulnerable to other emerging, more transient,
more destructive land-use futures.

II
The twin trajectories of rural out-migration and consolidation in the motorized
countryside – larger and fewer farms, schools, hospitals and service centres – have
been embedded so thoroughly in prairie culture and family histories since the
1930s that they scarcely need statistical verification. By now, those trajectories are
recounted with an air of fatalism. Whatever the past, the projected future of the
prairie West is a decidedly urban one. Certainly those are the demographic trends in
all three provinces, with Alberta leading the way. According to the 2001 census, more
than four in five Albertans lived in cities; some of the rest lived in the “doughnuts”
of bedroom communities and acreage subdivisions around major cities. The
Edmonton-Calgary corridor is one of the four fastest growing metropolitan regions
in the country (Statistics Canada, 2002a). Within it, recreational and residential
pressures on land prices make it attractive for farmers to sell out and buy land in
eastern Saskatchewan, as is happening in small numbers, but prohibitive to buy for
conventional agricultural uses. Growing cities are voracious consumers of farmland
and water. By 2001, urban encroachment on “dependable agricultural land” across
Canada – class 3 and better – had more than doubled since 1971 to 14,300 square
kilometers (Hofmann 2005). That figure does not account for the effect of pushing
golf courses and other urban-perimeter activities further into the countryside. As
for water demands, the South Saskatchewan River basin grew by 450,000 people,
almost all in cities, between 1981 and 2001, while downstream flows continued to
decline (Rothwell 2006; Duckworth 2003).

25

Table 1: Total, rural, farm populations and farms by province, 1996-2001
Total
(‘000)
CA

1996

AB

19962001

Rural
(‘000)

19962001

% of
total

Farm
(‘000)

19962001

% of
total

Farms

28,752

6,336

22.1

851

3.0

276,548

2,697

554

20.5

189

7.0

59,007

SK

990

363

36.7

146

14.7

56,995

MB

1,114

314

28.2

80

7.2

24,383

AB-SK-MB

4,801

1,231

25.6

414

8.6

140,385

-4.5%

20.2

727

-14.6%

2.4

246,923

CA

2001

29,914

4.0%

6,053

AB

2,975

10.3%

570

2.8%

19.1

166

-12.1%

5.6

53,652

SK

979

-1.1%

350

-3.6%

35.7

123

-15.2%

12.6

50,598

MB

1,120

0.5%

314

0.1%

28.1

68

-14.7%

6.1

21,071

AB-SK-MB

5,073

5.7%

1,234

0.2%

24.3

357

-13.7%

7.0

125,321

Source: Statistics Canada (2002b).

If farmers are an endangered species, it is partly because their physical habitat
is disappearing or has become less hospitable. In addition to urban sprawl, the
rural prairies have become increasingly industrialized as a resource plantation,
transportation corridor or landfill. Location matters after all in a global economy.
Recent experience suggests that rural areas are becoming more sharply differentiated
either as playgrounds, if the view is pretty enough, or as dumping grounds – out-ofsight, out-of-mind – that must absorb in a concentrated form the messes of largescale production or urban consumption (Epp and Whitson 2001). Major prairie
cities, meanwhile, have prospered in spite of the farm crisis as sites of shiny new
investment in “knowledge industries.” The rural-income gap has widened (Alasia
and Rothwell 2003), as it has across North America. As a result, the most desperate
rural municipalities, those that have suffered most from depopulation and the
effects of structural adjustment in agriculture, are high on the location scouts’ lists
for low-wage manufacturing plants, waste-disposal and industrial-scale livestock
operations. Or else municipalities actively recruit them. They have accepted the
survivalist realism of imperfect choices. They will be less reliant on farming.
The rural West is increasingly the site of intense land and water-use conflict
involving these alternative futures. A circle drawn at a 100-kilometre radius around
the small east-central Alberta city of Camrose, for example, where I live, would
encompass some of the best farmland in Canada. But it would intersect the new
housing developments in southeast Edmonton and in bedroom communities along
the major highways – plus the requisite golf courses. It would also include:
•	the gravel pits near Ferintosh that are mined intensively to build the concrete
basements for those housing developments;
•	a landfill near Ryley – 11 quarter-sections – that will now take garbage from
Edmonton and soon Vancouver, shipped by rail, and that has room and a secure
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enough clay liner, its boosters say, for all of Canada’s garbage for the next
century (Kent 2007);
•	a proposed coal mine and gasification facilities in the same Beaver County that,
if approved, will mean the excavation of 300 square kilometres over 40 years,
displacing farms and cemeteries, to produce energy to power Alberta’s oil sands
extraction (Sherritt 2007);
•	a good number of the 6,000 coalbed methane wells drilled on an “experimental
basis” in Alberta in the past half-decade;
•	some of the 200,000 oil and natural gas wells operating in Alberta – more than
20,000 new wells having been drilled in each of the past two years – including
the mature gas field near Viking (Alberta Energy and Utilities Board, 2006;
Alberta Ministry of Energy, 2006);
• a sizable share of Alberta’s almost 300,000 kilometres of pipelines.
If not for the determined political and legal fight waged by local residents in Flagstaff
County, the above list would also include, on the eastern edge of the 100-kilometre
circle, the largest hog barn complex on the prairies (Whitson and Epp 2004, Epp
2006).
Alberta might have more robust geological resources, but the same industrial
aspirations and patterns of development can be found across party-political lines in
Saskatchewan and Manitoba, where intensive hog production, for example, has been
concentrated. The same is true in North Dakota (Jenkinson 2007). Local coexistence
is always complicated; farm people sometimes depend on off-farm work and
industrial contributions to the municipal tax base. But some forms of development
eventually preclude others. In parts of the prairies, it is no exaggeration to claim
that family-farm agriculture has been reduced to the status of a secondary, tolerated
land use, permitted so long as it does not impede or mind the inconvenience of more
intensive, more profitable adjacent uses. The environmental consequences of such
a shift are not benign. As others have cautiously recognized: “This industrial scale
of production, and the associated corporate attitudes and values, may present more
limited options for prevention of desertification and adaptation to climate change
than a more robust, viable and cohesive network of rural communities” (Sauchyn,
Kennedy and Stroich 2005, 140-41).

III
The long-term defence of resilient rural, farm-based communities is conservation
work. This is an argument that recognizes what is fundamentally at stake in the
countryside, though it does not begin by ascribing to farmers any inherent virtue –
especially not under prolonged conditions of economic distress or the allure of the
agro-chemical industry’s invitation to be “progressive” rather than “backward.” By
their own admission, farmers operating within a productionist model of agriculture
have not always been exemplary stewards of soil, groundwater, riparian zones and
woodlots; they have grown as dependent on hydrocarbons – fuel and fertilizer – as
any SUV-loving suburban commuters (Rance, 2005; Stirling 2005). Typically they
are wary of environmentalist language and the prospect of regulatory interference
with their prized independence.
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Agrarian culture, however, has more depth and richness than that (Wirzba 2003).
Otherwise there would be none of the unease about corporate power, climate change,
community fragility or absentee land ownership that is common in farm kitchens.
Farm people are conservationists in the broadest sense of the term. At least they
should be addressed as such. They are stubbornly rooted. Their identities are invested
heavily in places that are intimately known, perhaps inherited over generations, and
not easily abandoned. They appreciate that it is possible to know, respect and love
“nature” not just as a playground preserved from human activity, but also as a place
of livelihood. They instinctively accept that land is a gift and food is a miracle, not
just a commodity. They know that they are engaged in good work – good because it
feeds people, gives meaningful responsibility to children, requires multiple skills and
joins mind and body, indoors and outdoors. They understand interdependence and
mutual obligation as basic requirements of living at a distance from their neighbors.
They have not entirely erased from memory the patterns of cooperation that their
grandparents evolved in support of a new society. Interestingly, farm people have
begun to talk about all this as constituting a distinctive culture – a “placed” way
of being and knowing that is hard to define, not much valued, but important, they
imagine, to the well-being of the larger society in the same way that biodiversity is
important to an ecosystem (Whitson and Epp 2004, Wiebe 2001).
The agrarian instincts suggested above are often expressed in fragments or in the
form of lament. In public, in political circles and in some farm organizations, they
are dismissed as sentimental. They suffer a shortage of successful working farm
and community models. But, present on the ground, they represent the potential
common ground, the best hope, of respectful partnership for researchers, government
policymakers and activists concerned with prairie conservation.

IV
The question of who will own the countryside, live in it, care for it, produce food or
have access to farm knowledge is far from settled. The trajectories of depopulation
and consolidation, left unchecked by public interests, raise the “eerie” prospect of
“a landscape simply run by machines” (Ringwall 2003); of the rural as resource
plantation for industrial “nomads” (Williams 1989, p.124) or “itinerant professional
vandals” (Berry 1987, p. 50); of prairie farm and ranch land priced out of local reach
by the speculative bidding clout of outside investors; of a transient countryside
worked mostly by tenants. What is fundamentally at stake in the outcome is this: a
society that loses the collective skills to produce food – not just to manage inputs
or to manipulate futures markets – is less free in every practical sense of the word.
Conversely, it is more vulnerable to the dangerous weaknesses of what is now a
highly concentrated, hydrocarbon-based, long-distance food system. For that reason
it matters that large numbers of skilled farmers and their children see no future
in farming. It matters that the habitat for human-scale agriculture is subject to
relentless encroachment and little policy protection. It matters that farm knowledge
– once intergenerational, communal, and public – is increasingly privatized in
computer chips and biotechnological patents. And it matters that, even when a BSE
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crisis temporarily halts the achievement of a continental food system, there is little
intelligent discussion of food policy in Canada.
The sustainable food economy of the future invariably will need to be a more
regional one in many respects. It will fit within the limits of a dry climate and a
fragile ecosystem. It will require intelligent, balanced, protective land-use strategies.
It will require governments to align what are now contradictory agricultural and
“economic development” policies with conservation policies. That will mean
several things. One is tangible recognition of farmers’ public role as environmental
stewards. Another is a shift away from high-volume strategies to produce cheap,
uniform food-and-fibre material – the kind that attracts corporate “value-added”
processors and that values product more than producers. A third is direct public
support for conservation initiatives, such as grassland conversion, and for smallerscale, alternative forms of agriculture, in which the capital barriers to entry for the
next generation, including new immigrants and urban refugees, are not prohibitive.
The sustainable food economy of the future will require more processing points
– the best security against all imaginable threats – and likewise more producers,
equipped with enough market power and environmental responsibility to grow food
in ways that reflect what, at best, they know and value.
As the Iowa farmer-scholar Frederick Kirschenmann has written, such a food
economy “will require a particular kind of farmer with a particular kind of farm
(2003, 118). Such individuals, fully aware of the environmental consequences of
their actions, do exist (Raine 2004; MacArthur 2007). The parallel interests of prairie
conservation and rural communities require that there be many more of them.
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The Integrated Bottom Line
L. Hunter Lovins, President, Natural Capitalism, Inc. Eldorado Springs, CO
(Presentation transcribed by Rob Warnock)
Abstract:
The beauty of the prairie, rooted deep in the fertile soil of rural Canada, is endangered.
Though seemingly remote, Regina is inextricably enmeshed in a world economy.
Products and services are imported and exported as part of the larger network of the
global economy. Your health, your wealth, your open spaces and decisions about
these prairies are impacted by an often unsustainable world.
I will discuss the global drivers for change and how they shape the prairie communities
(natural and human) in and around Saskatchewan, Canada.
Today’s major drivers for change include:
•
•
•
•
•

climate change;
the forces of globalization;
loss of natural capital;
strategic resource trends - peak oil, water scarcities and other constraints; and
the sustainability imperative.

The sustainability movement, the largest phenomenon in human history, seeks
answers to these drivers. This presentation will demonstrate the business case for
behaving more responsibly, highlighting the benefits to communities that take a
leadership role in implementing sustainable programs. These include enhanced
financial performance from energy and materials efficiency, reduced risk and
enhanced brand differentiation.
I will describe how this approach to an “Integrated Bottom Line” replaces the older
concept of a triple bottom line. Adding people and planet to the financial bottom
line adds cost. Using an integrated bottom line helps companies and communities
achieve durable competitive advantage, an approach laid out in the best-selling
book, Natural Capitalism.
We have something important to talk about. Greetings from the Prairies in Colorado,
where I live. Prairies are a marvelous ecosystem. It is diverse and people think it
is just grass. It has different moods and marvelous creatures. It has farms, ranches,
industry and sometimes nasty industry. Roger Epp mentioned in his presentation
some the major problems facing prairies in his area. Prairie people face similar
problems in other places.
From little towns become cities and prairie cities becoming world-class cities. What
are you?
Saskatchewan typically thinks of itself as a resource colony. You produce timber,
grain and uranium with a record $3 billion in sales in 2004-05. If you are, you are
in trouble.
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Exporting is not enough. It matters what a nation’s firms export. If they continue
to export commodity products, their people actually get poorer. Poorest countries
are most dependent on raw commodity exports. Rich countries do not do that. One
needs to produce value added products to maintain and grow wealth. There is a
strong negative correlation between a nations percentage of basic product exports
and their wealth (as measured by the purchasing power parity adjusted for average
income). As markets have opened throughout the world, prices of commodities have
dropped drastically – for the last fifty years!
Saskatchewan is much better than a resource colony with a fairly diversified
economy. That is a good thing.
We are living in incredibly interesting times with challenges that humankind never
encountered before. There is no longer any serious scientific doubt that every major
ecosystem in the world is changing. We are in the era of highest rate of species
extinction since the dinosaurs and live in a carbon-constrained world. High and
durably increasing gas prices. Perhaps we have reached or shortly reach peak oil.
Our infrastructure is incredibly vulnerable. These are drivers of change.
The good news in this litany is the sustainability imperative which is another a driver
of change. It is the hope we can deal with change and preserve genuine culture and
genuine community and prairies.
We are losing every ecosystem. You don’t have to take my word for it. In 2005,
UN Millennium Ecosystem Assessment (www.MAweb.org) had 1,360 experts in 95
nations in which said a rising human population had polluted or over-exploited twothirds of the ecological systems on which life depends and the others are in trouble.
Human activity is putting such strain on the natural functions of Earth that the ability
of the planet’s ecosystems to sustain future generations can no longer be taken for
granted. We need innovation and ensure future generations have it. The highest
complement to future generations ingenuity is to make damn sure they need it.
UN Secretary-General Kofi Annan said: “human activities are causing environmental
damage on a massive scale throughout the world…the very basis for life on earth is
declining at an alarming rate.”
A new rule is if you insist on ruining the planet, you have to stop claiming you’re a
“superior species”.
Business leader Ray Anderson raised the question: “what is the business case for
ending life on Earth?”
We are not just losing communities and pretty places we love. Ecosystem Services
what an intact ecosystem gives to our economy. For example:
•
•
•
•

Climate regulation
Incubation of new life (e.g. fish habitat)
Nutrient cycling
Water and air purification
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•
•
•
•
•
•
•
•

Waste management
Erosion control
Pest control
Temperature moderation
Noise reduction
Economical landscaping
Storm-water retention
Tourist attractions

These ecological services are estimate be worth conservatively $33 trillion dollars
per year to the global economy. But they do not show up on anyone’s balance sheet
and as a result they are treated as a value of zero. Not giving value to ecological
services is bad economics.
One of the services we are losing is a stable climate. Antidotes are inarguable Five
of the hottest years were in the last 7 years and the 10 of the hottest years were in the
last 14 years. Skeptics say that is just a string of bad luck. In addition, every glacier
in the world is in retreat and ice shelves the size of states broken off.

Figure 1
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The 400,000-year series of temperature and carbon dioxide suggest a strong
correlation. Scientists agree in climate modeling that there is some uncertainty. The
recently completed IPCC work showed that there is 1% chance that the climate change
isn’t real and we are not causing it. There is a 99% chance that humans are causing
real climate change. Jim Hansen, NASA climate scientist, sent unmanned robots
into the deep oceans. Models suggest current atmospheric climate should be hotter
than currently measured. Jim Hansen found that the extra heat is in the ocean. The
recent NASA study demonstrated a rise in temperature that matches the predictions
of computer models. Meanwhile, the ocean is slowly releasing stored heat, in itself
enough to raise the global temp yet another degree Fahrenheit over the next century.
“We have found the smoking gun. There can no longer be substantial doubt that
human-made gases are the cause of most observed warming,” Dr. James Hansen
NASA, Goddard Institute for Space Studies.
The Canadian Global Circulation Model (CGCM1) predicts a change in mean
annual temperature from –3 to +9 C for Canada by 2040-69.
For the Prairies the mean annual temperature will increase from 2 to 4.5 C with the
largest increases occurring in the southern-most areas of the Prairies. The IPCC
estimates rainfall will increase up to 20% in wet regions, causing floods, while
decreasing 20% in arid areas, causing droughts and more fires.
We have permafrost melting with increased water and contamination from mine
tailings and we have shorter ice seasons affecting transportation and industries in
the North.
The province of Saskatchewan takes its name from the Cree word kisiskāiwani-sīiy,
meaning “swift flowing river”. Melting of glaciers is a major concern as farmers use
glacier-fed rivers like the South Saskatchewan and the Bow for irrigation, and cities
like Saskatoon rely on them for municipal water supplies and recreation.
For example, the Wedgemont glacier near Whistler has retreated hundreds of metres
in last two decades. Within 10 years, there will be no glaciers in Glacier National
Park.
In Edmonton, the first flowering date of the trembling aspen has advanced 26 days
from 1901-1997. Daily High temperatures on the prairies have increased 2 degrees
Celsius in the 20th century. They changes should be a concern to companies as
well.
Carbon Disclosure Project representing 143 institutional investors sent a
questionnaire about ecological footprints to Financial Times Top 500 companies. It
was ignored until 2005 with 60% of these companies and 70% of these companies in
2006 responded to questionnaire about their ecological footprint. These institutional
investors have $31.5 trillion in assets. If you want capital from the market, you
better answer the questions about ecological footprint and greenhouse gas emissions.
Current US corporate ethics law makes corporate board members criminally liable
for declining share value. What is your carbon footprint?
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We are told we have to have to acceptable unpleasant or dangerous technologies Is
that true? No. Protecting the climate is profitable.
Dupont decided to cut carbon dioxide emissions by 65% below 1990 by 2010 and
get 10% of energy and 25% of feedstocks from renewables and have exceeded
their targets. We should meet this globally by 2050. We have 8 years to reverse
climate change or face runway climate change. Dupont increased production by
30% with no increase in energy use. These initiatives saved $3 billion dollars. It is
very profitable for them.
ST Microelectronics, a microchip maker, committed itself to zero net CO2 emissions
by 2010. It had no clue how to do it at first. We will figure it out. It saw a 40-fold
increase in production over 1990. Commitment to this goal has taken the company
from the #12 chipmaker to the #6. ST set 2010 goal of 15% renewable, 55%
cogeneration and 30% conventional energy mix. When ST is climate neutral, it will
have saved $900 million.
Removing contradictions between work and home life, make natural capitalist
companies highly attractive and exciting places to work for top talent.
On earth day 2005, HSBC bank became the first bank to commit to carbon neutrality.
It has pledged to meet 30% of its needs for electricity through wind power by
purchasing 45 GW of wind energy certificates.
Chicago Climate market didn’t exist five years ago. There are 200 members from
US, Canada and Brazil. Richard Sandar, a local economist, said traders make
markets not governments. He began the market with 16 companies. It makes a
market for Direct Emissions & Sequestration, which includes all greenhouse gases.
They include Dupont, Alcoa, my little company, states, cities and universities. Over
forty US universities pledged to be carbon neutral.
“The debate is over. The science is in. The time to act is now. Global warming is a
serious issue facing the world. We can protect our environment and leave California
a better place without harming our economy.”
California under Governor Schwarzenegger made an emissions cap without a
market. It was assumed you needed both a cap and emissions trading market to
reduce greenhouse gases.
In Regina, we have a world leader in carbon sequestration in Malcolm Wilson of
University of Regina. Inject carbon dioxide underground and mingles with water to
become carbon carbonate and stay there. To do it will double cost of coal.
As you know, you had the nice One Tonne Challenge put out to all Canadians
to reduce their annual greenhouse gas emissions (GHGs) by one tonne. The average
Canadian currently produces five tonnes of GHGs each year, so one tonne is
a reduction of about 20 per cent. The government should bring back One Tonne
Challenge.
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A typical community spends more than 20 percent of its gross income on energy—
and 80 percent of those dollars immediately leave the local area. It is like having a
bath with water going down the drain. We don’t need a larger water heater that is
nuclear or solar. We need a plug.
Wes Birdsall of Osage, Iowa proposed that his municipal utility help consumers use
less energy. People don’t want kilowatts of raw energy but services and appliances
supplied by energy. Instead of building a new power plant, the utility implemented
efficiency programs that save the town $1 million/year, average home owners save
almost $200 a year in energy bills and many local businesses save much more. This
program has reduced electric bills in Osage to half the state average and gave Osage
unemployment that is half the national average because of increased business activity
due to lower energy costs. Energy efficiency is key to sustainable development and
prosperity. Any community can do it.
State of the art technologies can make old buildings 3 to 4 times more energy
efficient and new buildings 10 times more energy efficient. Energy inefficiency is
like dollar bills floating out the window.
Tridel Condos in Toronto will use deep lake water-cooling for air conditioning as
a renewable resource, eliminating 500,000 kWh of electricity per year from one
building
Toronto ICI Retrofit Program run by Better Building Partnership, which retrofits,
institutional, commercial and industrial building sectors in Toronto. In 2006, the
retrofits affected 39 million square feet and 172,000 tonnes/year of CO2 and met
0.07% Kyoto goals. Now 400 million sq. feet are retrofitted and eliminated 3 million
tonnes/year of CO2 and meets 1.25% Kyoto goals Guesstimate: If 3.6 billion sq.
feet in 9 of the largest cities were retrofitted, 27 million tonnes/year of CO2 could be
removed and could meet about 10% Kyoto goals. It can save a lot of money.
It is being done here. For example, the new Government of Canada building in
Yellowknife will use 50% less energy than a conventional building. It is based on
Leadership in Energy and Environmental Design (LEED by the Green Building
Council.
Lougheed, which builds ‘small’ airplanes, built a new headquarters in California
with a large lightarium or atrium. They kept it as it is structural not a worker
amenity. It led to 75% reduction in lighting energy and half the energy consumption
of a comparable standard building. Cost was $2 million extra and saves $500k/
year worth of energy (4-year payback), but also absenteeism dropped 15%, and
productivity increased 15% —it this paid back 100% in first year. Effective energy
systems can make your workers more productive.
Agricultural energy saving opportunities include: efficient motors and pumps that
can save dairy farmers 30% and vegetable farmers 25%. T-8 bulbs can save 75% in
energy costs in chicken barns in North Carolina.
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A dairy farmer in Pennsylvania uses passive solar heating cow stalls and manure
generated biogas and sells excess energy to the power grid since 1978. Does every
farmer do this? Are we there yet? Not quite.
Finally…are energy prices going to get high enough to drive a conversion to
renewable energy?
A new rule: we won’t have a secure society until we learn to receive energy rather
than aggressively going out to take it.
A key step is to combine energy efficiency and renewable energy.
For example, in Sacramento California, the voters required the local utility to shut
down a troubled 1,000 MW Rancho Saco nuclear power plant 15 years ago, and
invested instead in customer energy efficiency, wind, solar, fuel cell and co-generation
energy sources and new small distribution systems. This program increased regional
income by $130 million. If the plant kept running, rates would have increased 80%.
Instead, the utility kept rates same for a decade and helped to retain over 2,000 jobs
and help create 880 new jobs. The program also eliminated the utility’s debt. It is
something any community can do.
Four Times Square, NYC, (Condé-Nast Building) has 150.000 sq. metres and 47
storeys and made of non-toxic, low-energy materials. Building costs were the same
as a conventional building. It gives its owners 50% energy savings/m2 despite
doubled ventilation rates. It has fuel cells Integral PV in spandrels on South & West
elevations. Ultra reliable power helped recruit premium tenants at premium rents
and was the only building in Manhattan with power during the last major blackout
in New York City in 2003. This is the place to run computers 24/7. This is real
homeland security. If you think taking your shoes off in airports is making you safe,
you are fan of It is Disney’s law: wishing it makes it so.
Harbec Plastics Ltd., (New York, NY) is a small, custom-injection molding company
experiencing exorbitant electricity rates, random power outages and increasing
specification demands from customers. It invested in distributed generation,
renewable energy, combined heat and power generation and eco-efficient vehicles
(hybrid, CNG and biodiesel). On August 14th, 2003, a devastating blackout along
Northeast US and Canada for 30 hours occurred. Harbec’s distributed energy strategy
paid off. They kept operating during the blackout with no loss in productivity, which
in turn paid for the energy upgrades.
Traditional power grids are very fragile. On August 10,1996, a sagging power line hit
a tree in Oregon causing a cascading blackout in Oregon, California and southwest
US. It took out 9 western states and millions of people.
Fueling the Future is a Canadian book that describes using renewable energy to
reliably meet Canadian energy needs.
Your minister said wind generation in Saskatchewan now provides 5% of Provincial
energy. Wind is the fastest growing energy supply technology in the world: 5 GW/
year for past 5 years and wind in good sites costs as little as 3¢/ kWh.
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Canadian Wind Energy Association 2010 goals include:
•
•
•
•
•

Increase wind power capacity to 10,000 MW (5% of total electricity)
It is only 1/3 of level already achieved in Denmark We can do better than that.
Create 80,000-160,000 permanent jobs
Generate $10-20 billion in economic activity, primarily in rural Canada
Also reduce GHG emissions by 15-25 million tonnes/year

The Government of Canada will provide $54 million over 10 years to the Centennial
Wind Power Facility through the Wind Power Production Incentive (WPPI) (October
6, 2005 press release from SaskPower).
A University of California Berkeley study showed renewable energy investment
creates 10 times the jobs as investment in conventional fossil energy sources.
For example, Chicago invested in Spire Solar, as they wanted the jobs and fuel
cells.
Alameda County, California has placed 2.3 MW solar arrays on a series of rooftops.
It will save the County $700,000 annually and rebates from the utility will pay for
half of the cost.
In China, a one-megawatt solar array was placed on the roof of a flower market.
It is a good thing. A good thing According to Lester Brown, China’s uncontrolled
economic growth and demand for western standard of living and material things
such as cars will soon mean a demand for oil and gas and other resources such as
cotton, steel, food and will generate pollution greater than what earth can support by
2030. This is a future is not possible. But with renewable energy sources and new
way of doing things, it is possible.
Clinton Global Initiative: Sir Richard Branson pledges the entire profits of the Virgin
Group for the next ten years to carbon neutral fuels. He will need fuel for his airline
in carbon constrained world and there is the opportunity to boost his profits in the
process.
Also, solar costs are falling rapidly and lead times are faster than any conventional
energy use.
Biodiesel can be produced in small homemade facilities, or in larger truck mounted
units. U.S. production has risen from 500 gal in 1999 to 25 million in 2003. Germany
produces 750 million gallons and Iowa produces 100 million gallons of biodiesel.
Biodiesel is a great use of corn. We need to make sure that corn and other ethanol
feedstocks are grown in sustainable ways that enrich soil and rural culture. Iowa
State University researchers are working on biorefineries combining ethanol and
biodiesel. We must not get into fuel versus food debate. We can grow perennials
feedstocks as efficiently and build facilities that can produce both ethanol and
biodiesel for fuel-efficient vehicles. It can make great energy future sense and can
greatly help support rural prairie economies and communities.
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We need water efficient fixtures and appliances. We use water more inefficiently
than energy. A good example is Mothers of East LA water efficiency project where
volunteers installed 270,000 water efficient toilets in three years. In addition, the
project returned $4 million to the neighborhood, created new jobs for at risk youth,
water-bill savings and community programs. It saves over 3.4 billion gallons of
water per year. Other water conservation techniques include rain barrels, constructed
wetlands for water treatment, limiting water runoff and daylighting of streams
to replace streams that were paved over. Australia harvests water for domestic
consumption.
Put a garden on your roof! It is big in Chicago. It cools the city and helps in reducing
the heat island effect.
The Benefits of a Green Roof:
• Can cut in half amount of storm water run-off
• Conserve energy by increasing roof’s insulation value
•	Can lower ambient air temperature by reducing amount of heat re-radiating
from roof
• Improve air quality by producing oxygen, absorbing CO2 and filtering the air
• Increase wildlife habitat
• Are beautiful and improve livability
• Can extend the life of the roof many years
How does nature do business? Check out the book Biomimicry by Janine Benyub.
Nature makes products very differently than we do.
Nature uses:
•
•
•
•
•
•
•

Low energy flows
Sunlight
No persistent toxics
Near Body manufacturing
Ambient temperature manufacturing
Closed loops, in which everything is recycled
Nature shops locally. Do you?

Nature is great mentor. For example, spiders make silk, stronger than steel and tougher
than Kevlar, from digested crickets and flies, at room temperature without boiling
sulfuric acid and high-pressure extruders. How do they do it? Another example is
the abalone. We should be as smart as an abalone. The abalone excretes proteins that
assemble an electrically charged framework on which seawater deposits minerals,
forming a crystalline inner shell twice as tough as ceramics - all accomplished in
ambient temperature water, with zero waste. This is the industry of the future. It is
clean industry.
The next terrorist target may be chlorine based water treatment plants. How would
you design a sewage plant if you had to live downwind? We can build systems that
mimic natural systems. Eco Machines™ turn sewage into clean water and flowers.
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Kortright Sustainable Living System’s treatment system designed after “The Eco
Machine” created by John Todd. Sewage treatment system simulates a natural
wetland. Biological components naturally decompose and filter the sewage generated
by the visitor centre. The final effluent from the wetland is clean enough to support
fish. The effluent is sterilized and reused to supply water for the washroom.
Nature as Mentor: Designs that adopts the experience of life, refined by 3.8 billion
years of rigorous testing. It is a testing laboratory and where the manufacturer recalls
all products that don’t work.
Industrialized agriculture is energy intensive, dependent on a narrow band of crops,
threatened by climate change, and polluting and destructive of rural communities.
These problems can be solved by natural capitalism, reduced energy intensity,
sustainable energy, biomimicry practices to sequester carbon and economic renewal.
Crop diversification is key to sustainable agriculture and you are moving in the
right direction to wider band of diversified crops. Using whole system approaches
can increase carrying capacity even on degraded rangelands. John Savory of New
Mexico observed in Africa that cattle could be managed like the African grazing
animals that co-evolved with the grasslands. Cattle turn up the soil and fertilize the
soil and moving on to next grassland and water holes to allow grasslands to recover
from grazing and trampling.
Holistic cow is an article on TK Ranch using whole system approach. Three
hundred Alberta ranchers do this. Environmental Farm Plans should increase these
numbers.
Grass beef has more omega 3 oils and is healthier than mercury-laden fish. Corn fed
beef converts it to omega 6 oils – the bad kind. Premium grass beef has high good
conjugated isoleic acids. In Boulder’s Whole Market, premium beef it comes from
New Zealand as local suppliers cannot meet demand. At the profitable TK Ranch,
cattle grass fed on certified organic pastureland. Pesticides, herbicides, feeding of
animal by-products, growth hormones, and douses of antibiotics are all banned.
‘Low stress’ techniques used throughout the animal’s lifecycle including round-ups,
weaning, and finally the meat slaughtering process. Dry aging it for 21 days, not the
usual 24-36 hours for regular commercial beef, intensifies flavor of the premium
meat. TK Ranch’s Niche Market is Organic and Natural food markets, high-end
restaurants including the Banff Springs. Bottom Line: Even with the closing of
American borders to Canadian Cattle Ranchers, TK Ranch is thriving. As I said
earlier, value added production is key to prosperity and the export of raw product
contributes to the race to the bottom economically. It is the same cow. It is about
how you think of your product and market.
“TK Ranch exists to perpetuate a healthy
family and rural lifestyle based on a
spiritually nurturing relationship with
the land, the animals and the people.”

Organic farms are 20-56% more energy
efficient. It is the fastest growing part
of agriculture at 20 percent per year.
Farmland has 44 tons carbon per acre.
Better farming/ranching practices help
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soil save more carbon. A Nebraska study showed that organic farms had 5.6 million
tons more carbon retained in the soil. US EPA says soil carbon loss from industrial
agriculture contributes 7% of total increase of carbon dioxide in the atmosphere. We
have been mining the young coal and putting it in the air. US cropland could offset
8-17% of current carbon dioxide emissions and could make farmers and ranchers be
eligible for carbon credits on the Chicago carbon exchange.
The Land Institute in Kansas shows how biomimetic models for grain cropping
succeed through natural system polyculture.
At the Bear River Wastewater Treatment Plant, wastewater is purified through
various levels of phyla (bacteria, algae, snails, plants and fish) in contained marshes,
acting as living biofilters. Currently 45 homes are connected to the system—85
expected to join in total. Cost was under $400,000 to design and build and net cost
to municipality was under $135,000 and flow is 18,000 gallons/day.
Nature creates conditions conducive to life. The ultimate evidence of human’s
mishandling of nature is more than 60 synthetic compounds found in mother’s milk
such as ketones, aldehydes, halgonenated compounds, acids, phenols, alcohols and
oxygenated isomers. What are we doing to ourselves?
There is an important role for governments and communities of faith. What is the
role of markets and governments? There is a concerted campaign of late to delegitimize governments and to say we want government off our backs. Go read
Adam Smith. Markets are most efficient in allocating resources but not designed for
protecting grandchildren. We desperately need the policy debate on role of markets
and governments. We need free and informed people to decide what kind of future
they want for their children and grandchildren. Setting policy on the behalf of people
is role of government. Industry is a powerful instrument for wealth creation and
delivery on government policy for the people.
There a number of excellent guides with large databases for tools for sustainable
communities and lobbying for appropriate government policies. An excellent example
from Calgary is Gwen Hallsmith’s Taking Action for Sustainability: The EarthCat
Guide to Sustainable Development. There is a sustainable Calgary program. Another
good example is Local Action for Sustainable Economic Renewal or LASER. It is
available at http://www.global-laser.org. These guides can be downloaded for free
from the web. We have developed a free how to manual for cities to set up climate
protection programs. It is also available for free.
Government’s Project Green – On October 13, 2005, the Federal Government
announced contributions to sustainable development research totaling $6.7 million,
linking Canada’s economic competitiveness and prosperity to a sustainable future.
Through Project Green’s policies and programs, Canada can set an international
example by developing effective model solutions for the long-term health of the
planet. It is available online at: www.iisd.org.
This debate is not new. It emerged with each wave innovation since the industrial
revolution in late 1700s with iron, textiles and waterpower. Products underpinning
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prosperity changed with time. Then it was steam power, cotton, steel and railroads
followed by electricity, cars and chemicals. We are in the 6th wave of innovation as
shown in Figure 2 below. Remember when the space race was going to underpin our
economic prosperity. Then it was the IT revolution. What’s next? What is sustainable
to meet basic human needs? Sustainability, radical resource productivity, whole
system design, bio-mimicry, green chemistry, industrial ecology, renewable energy
and green nanotechnology compose the next industrial revolution. Are we going
to be burger flippers? Is China going to run the world? It is all about choices. It
is technology that can be developed and used locally and can be used to develop
university programs and basis of high quality of life.

Figure 2: Waves of innovation.
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Sustainability pays. It is no accident that the companies in the Dow Jones sustainability
index outperform the general market or that the Domini Index outperforms the
Standards and Poors Index or that regions that protect their environment outperform
those that do not. Richard Florida found that regions that protect their environment
out perform economically regions that do not.
Individual companies are discovering the profitable benefits of the sustainability
imperative and incorporating them into business practices. For example, PWC
2002 Report: 75% of Fortune 1000 are “advancing sustainable practices in the
workplace”. 150 largest companies in the world have “sustainability officer” at VP
level or higher. 89% of Fortune 1000 companies think sustainability will be a more
significant issue in 5 years. Respondents to the CEO Survey said going beyond
compliance gives companies:
• Enhanced reputation: 90%
• Competitive advantages: 75%
• Cost savings: 73%
“The Integrated Bottom Line”, the Business Case for Sustainability and enhancing
shareholder value includes the following elements:
• Financial performance
• Reduced cost, enhanced profitability. Just Like Dupont saviong$3 billion
• Reduction of risk.
• Franchise to operate, legal liabilities.
•	Attraction and retention of best talent. Tom Peters’ business book Re-imagine
says talent is most valuable asset of a company in today’s world.
• Ability to drive innovation
• Labor productivity - increased worker health Like Lougheed did
• Market share - enhanced brand equity and product differentiation Like ST did
•	Supply chain and stakeholder management Wal-Mart has 61,000 suppliers and
if you don’t go green, you are at risk of losing a major market
•	“First to the future” = the billionaires of the future. It is about delivering
shareholder value
In two weeks, I will be briefing the senior management biggest corporation, WalMart. I was invited because I have been giving speeches on ’What is a sustainable
Wal-Mart? They have pledged to be carbon neutral and be greener and have
sustainability. It is not exploiting poor third world countries and their people to
produce cheap goods for the West to throw away junk. It is more than putting up
solar panels and selling organic underwear. I don’t know and they do not either.
They have tremendous influence in the economy with over 60,000 suppliers. Taking
a leadership role in sustainability would be good thing. If they don’t, they will
disappear as a company.
Professor Michael Porter of Harvard Business School and author of Competitive
Advantage of Nations said, “Our central message is that… managers must start to
recognize environmental improvement as an economic and competitive opportunity.
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It is time to build on the underlying economic logic that links the environment,
resource productivity, innovation, and competitiveness”. It is business logic of the
21st century. Forget the business models of the past.
My old boss, David Brower said, “What do we want the earth to be like fifty years
from now? Let’s do a little dreaming and then see that this dream is not cut off at the
pass. A future that is by design, not by default. Aim high! Navigators have aimed at
the stars for centuries. They haven’t hit one yet, but because they aimed high they
found their way”. We need new leadership. We need another new rule: How many
CFLs does it take to save the planet? Just one, the one you screw in. We are only
people who can take care of the Earth.
If you love the prairie, your home, it is up to you. Check us out at www.natcapsolutions.
org. Thank you.

45

Coming Full Circle: Return of the Bison to Grasslands National Park of
Canada
Cheryl Penny, Grasslands National Park, Parks Canada, Val Marie, SK
On May 24, 2006, 73 plains bison were released from their holding area to roam
once again through the northern mixed grass prairie of Grasslands National Park
(Plains Bison Reintroduction Plan, GNP 2003). This day would not have been
possible without the stewardship of neighbors that protected this land so that a
Grasslands National Park could be created for all Canadians. It also would not have
been possible without the support of neighbors, local communities, First Nations,
stakeholders and visitors.
The title “Coming Full Circle’ comes from Cree Storyteller and Artist, Lyndon
Tootoosis, who linked the plains bison and First Nations peoples in wonderful
imagery and legend from their loss from the prairies in the late 1800s to today and
their return to the park in May.
The return had its “roots” in the Grasslands National Park Management Plan, where
“Bison are the preferred native species for grazing management in Grasslands National
Park but domestic grazers can also have a role in achieving the grazing management
objectives.” (GNP Management Plan, 2002). It received its “wings” from the Prairie
Persists Project and Ecological Integrity Funding that became available in response
to the Ecological Integrity Panel Report. And, it was “realized” through the work of
staff from all functions in Grasslands National Park as well as staff support from all
levels of the Parks Canada program, neighbors, non-governmental partners such as
the GNP Advisory Committee, Nature Conservancy of Canada, the Village of Val
Marie, Prairie Learning Centre and governmental partners such as Saskatchewan
Environment, surrounding Rural Municipalities, and Chinook School Division to
name but a few.
The reintroduction of the bison is a key element in the Prairie Persists Project. The
Project is based on the reality that we can’t do this alone, it requires collaboration not
only within Parks Canada but also within the greater prairie ecosystem and support
from the Canadian Public. The Park is one land management practitioner within
the regional ecosystem and is committed to working with many other managers to
ensure the long- term persistence of the prairies. As well, National Parks are created
for the education, benefit and enjoyment of all Canadians for today and into the
future. All need to be involved and excited about the Park. The vision for the project
reflects that:
“In Grasslands National Park visitors pause to watch bison interact with prairie
dogs, pronghorns… the earth itself. Dust stirs as fire, drought and flood punctuate
the pulsating rhythm of the prairie. Neighbors share the pride of living alongside a
national park, and all Canadians know that they are welcome, invited and engaged
in shaping the future of this prairie park. “The prairie persists – restored, resilient,
timeless.”
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Other aspects of the Prairie Persists Project include creating great experiences for
visitors and opportunities for learning, as well as ensuring long-term prairie health.
For visitors, there will be new hikes, displays, tours and school programs. For
learning opportunities, there is the ongoing work with the Prairie Learning Centre,
as well as long term studies on grazing, how the bison are affecting the grass, where
they are moving, and the effect of other domestic grazers. And for ensuring long
term prairie health, there are the grazing studies, the use of fire, how to deal with
exotic weed species, species at risk such as sage grouse, swift fox and black-footed
ferrets and more.
The day prior to the release, a group of young people, elders and teachers from
Nekaneet First Nation joined young people from the Val Marie School under the
auspice of the Prairie Learning Centre and with Lyndon Tootoosis to celebrate the
bison through dance, story and tradition. On May 24, young people from Nutana
Collegiate (Saskatoon), Saskatoon Outdoor School, Val Marie, Glentworth, and
Mankota along with Rona Ambrose, the Minister of Environment, opened the gate.
The bison were shy at first- they probably had stage fright considering the 300
plus fans waiting to see them - however with the help of a few oats, and gentle
encouragement from park staff, they stepped out from the 40 acre holding area
where they had been held for 5 months, onto the 44,000 acre range where they were
now to roam. Once they were out on the prairie, the crowd rose with a great cheer,
and the bison upped tail and charged off to end up on the top of 70 Mile Butte. It
was a proud moment to have this symbol of the plains once again roaming in this
prairie park.
For more information about the bison, visitor experiences, educational opportunities,
and research, or to come for a visit please contact Grasslands National Park directly
at 1-306-298-2257 or www.pc.gc.ca/grasslands.
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Rangeland Home Maintenance: What it means to “get it” – when you live on
the grasslands.
Francis W. Gardner, Nanton, AB
Abstract:
Maintaining the health and function of the rangeland home starts with an ecological
perspective. Since prairie ranchers argued for the first grazing studies at Onefour,
Alberta in the 1920’s, sustaining rangelands has relied on ecological tools and
thinking. This presentation will explore tools and current initiatives in prairie and
foothill Alberta to maintain rangeland homes.
The cornerstone of rangeland home maintenance has been an awareness of rangeland
health and management needs. Awareness, or “getting it,” leads to commitment,
practicing change, adaptation and monitoring to reach desired outcomes.
But “getting it” goes well beyond the ranch gate and the immediate users of
rangelands. The ranching community in the Pekisko area west of High River, Alberta
has been working very hard to engage and inform the wider Alberta society about
sustainability issues in the foothills landscape. This public dialogue has been led by
organizations like the Pekisko Group and the Southern Alberta Land Trust Society
(SALTS). At the present time, a wide-ranging debate is underway about the future
direction of land use practices in the fragile and much diminished foothills fescue
grasslands. The Southern Foothills Study (SFS) has been commissioned by the local
community and municipal governments, to develop a clear understanding of the
effect that future land use decisions might have on this key watershed and important
ecosystem where so many people live, work and enjoy life. The SFS will provide
government and local stakeholders with information and a tool to investigate the
potential impact of both current practices and a range of possible future scenarios.
The clip1 we have just seen gives us a feel for why we must prevent permanent
disruption of an ancient resource like the fescue grasslands of southwest Alberta. My
job here today is to give some thought toward what understanding the operational,
cultural and policy implications are of native grass from the perspective of a rancher
who lives there. The scope of any such assessment in 2007 must take a quick look
at what we have on inventory so to speak, and then it will be to lift our eyes to see
all the threats, hopes and risks that surround the land and resources I call home. In
addition, I will make a stab at assessing the forces that are impacting this area now
and to try and give a peek into the future and see what systemic demands may arrive
as well. It will no longer be sufficient just to turn out the bulls, while at the same
time that will be just as necessary as it was one hundred years ago. I will try to frame
my life in terms of competition for this desirable and fragile treasure from the past,
the protection that has been given these areas from managers on all levels and the
threats to its survival that hum around like a swarm of bees.
The Eastern Slopes of southwest Alberta are a left over in the true sense of the
word. They have been lucky to be too high, too steep and too cold, to have been a
candidate for the plough. In a very real sense these hills are a reflection of the past.
This presentation was preceded by a 2 minute segment of a video produced by The Pekisko Group
P.O. Box 70, Longview, Alberta, T0L 1H0
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Gregg Braden in his book the Divine Matrix puts forth that all things in the universe
are only a part of a hologram in energy, and as a result in his mind, “our conscious
thinking has an impact on the reality we live in and the things that surround us”
(Braden 2007). Why I put this in here is to try and give measure to what we all
see when we take a look at what I call home. These ecosystems are giving us the
opportunity to witness the centuries of consequences and the impact that has had on
the plants and animals that live here. In that light then, if we and the lands around us
are a reflection of what has gone before, then so too can we imagine that the future
will be a reflection of what we do to day in absolute terms.
This ranch and the entire native cover type on the fescue grasslands are still holding
the feel and the texture that welcomed my grandfather in 1898. The land was empty
then on the whole, as most of it was under large dispositions like the Bar U ranch.
The exception existed however of smaller land holdings of homesteaders, most of
which sold out and moved on due to low rate of change and progress. Mr. Charlie
Knox started our ranch originally just after 1880. He operated a remount station
for the army and that’s why the two round breaking corrals still stand on the same
location.
The valley where my house sits is level because it is the bed of a lake that was
created during the last ice age (Margot McMeehan pers. comm). It is would be
possible for me to farm up land on this ranch after the brush has been cleared, but I
have with a couple exceptions, resisted the temptations to clear it all. The advice I
was given thirty years ago by friends and experts was to get the trees off so I could
make a living here and grow feed. We did some of that for hay fields, as you can
see here and we get some elk herds that think it is a very good idea. On the whole
we strive to keep our litter cover intact on the fescue, our carry over of grass high,
and a consistent level of grazing on a rotational plan. This has not been a highly
organized procedure this grazing plan, but it has taken into account what I think the
land needed to keep its essential structure. “To tap the force of the universe itself we
must see ourselves as part of the world rather than separate from it (Braden 2007,
p.12).
This simple statement of being,” a part of the world”, to me demands we must be
a part of the reflection of reality, of time and of change and to make an effort to
incorporate that into a multigenerational message. I am speaking here of what it
means to have a one hundred year destination sense of purpose, and to me that is a
lot different from having a pure sense of profit. The simple fact that we are so bound
today to the results of Canada wide wealth accumulation necessitates that my scope
will encompass society, technology and government. Now all of a sudden we are
a long way from turning out the bulls, although we still do that every year just like
Grandfather did.
Let’s step back here for just a second for a little perspective. The corner store when
I a kid was fifteen miles away by team and town was thirty miles away. I say good
rinse to such trips because to get a can of tobacco and the mail took the whole day.
My memory starts with a 1939 Ford truck, so teams were not a part of travel for me.
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Putting up hay and feeding in the winter was a different matter however. The fact
was that if you wanted to sleep in you had better do it the night before (Barry King
pers. comm.).
The Turner valley oil field came into being just eighteen miles to the north of our
house and we could see the flares burning all day and night. I stood as a kid in grade
8 beside a flare that was twenty or more feet high. This flare burned for about twenty
years. It was fuelled with refined propane at the BA refinery east of Longview, and
it was there because there was no market for the gas in those days. The future of
all of us in this room will be affected by that decision. Oil companies at that time
had no reason to keep the gas so it was wasted. They will do exactly the same thing
today to the Eastern Slopes, only this time they will burn off continuity, diversity
and pristine watersheds, not to mention below ground aquifers. Change and society
then have price tags.
Luckily, people engaged in ranching native ecosystems, are reminded rather quickly
when they are taking advantage of their land. We usually seem to have trouble
keeping the bottom line where it should be at the best of times, so we don’t need
to make it any more difficult. In total contrast to the Roman Empire, Canada is not
dependent only on foodstuffs for its wealth. Nevertheless it is easy to overlook small
sectors like the Pekisko grasslands, and the infinite nature of their contribution.
To understand the cost of building a society, Thomas Homer-Dixon went to
considerable work to calculate the cost of placing one keystone in a Voussoir arch at
the Coliseum in Rome. This is a piece of rock 2m long and 1m thick. He concluded
that the Romans needed to dedicate about 55 sq. km. worth of land energy every
year for five years, to build the Coliseum, and about 1300 sq. metres to move that
one key stone, or about three times the size of a city block (Homer-Dixon 2006, p.
53). Following from work such as this, Homer-Dixon (2006, p. 55) pulled together
a measure he calls EROI, or “energy return on investment”. With this tool he is able
to calculate when the amount of benefit derived from an expenditure of energy,
begins to decline below the value of the energy spent. In other words diminishing
returns. We need to keep this in mind because society always evolves toward a
more complex and ordered state (Homer-Dixon 2006, p. 55). We find ways to create
expensive programs and add more risk. If we put climate change into the mix, as
well as unrest and terrorism, costs escalate rapidly. Another way to visualize this is
to see our society as a marble being held up the side of a bowl. The higher the marble
is held the further we are away from thermodynamic equilibrium (Homer-Dixon
2006, p. 55). Without constant energy input our life will change and the marble will
fall to the bottom. The dollars have to come from somewhere, and we can see where
by looking at the oil sands, the drilling in Alberta and other places, and the resulting
threat to areas like the Fescue grasslands. I will touch later on what the results of
this have been in terms of people losing faith in the economic model this represents,
but for the moment we have an example of our destination by looking at cod stocks
on the east coast.
Homer-Dixon (2006, p. 11) lists five stresses he calls tectonic stresses that operate
in our society, under the surface. They are: population stress, energy stress,
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environmental stress, climate stress and economic stress. In addition to these there
are multiples arising from global connectedness as well as the ability of small
groups to damage large numbers of people. This in my estimate is creating an
alternate reflection on into the future that will impact future generations. Our future
is entangled with the current decisions of our country more than ever.
Now for a slice of levity! To put it mildly I take dark chocolate very seriously and
when I am given a piece I place some importance in the experience of eating it.
Bonnie had given me the last piece she had one day when we were working cattle
in a very muddy and wet corral. I was walking along leading my horse, and bit the
very corner off this nice large piece. The whole thing broke off at my fingertip, and
fell into the soup on the ground, and to finish it all off, my horse happened to step
on it. The reality of my situation changed suddenly from one of anticipation to one
of frustration, as I tried to analyze my options. I quickly realized the only thing to
do was to be cool, and keep walking. I was the only one that knew what happened,
and my horse was none too repentant at the best of times. I never took the risk into
account of my environment and how it could alter my aspirations. We can do the
very same thing to native grasslands; either drop them in the first place or ignore the
damage that has already happened. This little story leads us to risk management.
Risk management in Alberta generally means managing the impact of oil and
gas exploration, transportation and production, recreation and country residential
incursion. In my view the oil and gas companies have dramatically influenced the
province for years now, to the point where structures like the AEUB structurally
support the aspirations of the oil industry. The sale of mineral leases to the companies
is done within Government, beyond the view of the public. Once the sales are final
the only option we as the public have, is to be obstructionist in any legally available
manner. The results are that we have well water that you can light on fire (Jessica
Earnst pers. comm), ground water that occasionally ceases to run, (my personal
experience in 1987) and bulldozed roads up virgin fescue hillsides. Reserves like the
Suffield Natural Area are overrun with up to sixteen wells pre quarter section. One
lady with her family after being forced to leave her land close to Vulcan, because of
gas poisoning to her and her children, has finally won the right to appear before the
Alberta Supreme Court (Barbara Graff and Family pers. comm.).
Please do not get me wrong here. A lot of people in Alberta are very glad to see the
arrival of the drilling rigs because of the dollars they bring. To be very honest, the
damage they do on farmed land in negligible if they try. The damages they can do
on the fractured and broken strata is the foothills are unknown, as are the effects of
fracturing below ground. The side effects of sour gas and ground water pollution
however can be common everywhere. Large tracts of native grass east of Vulcan
have had permanent gravel roads pushed across them that will never disappear.
These actions on the part of industry and others do not fit with the land use model
we as landowners and citizens accept as essential. Now, what have the people I live
with managed to do with all this uncertainty?
A group of ranchers in the Pincher Creek area came up with the idea of starting a
made in Alberta, rancher driven land trust. This developed into what we now call
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SALTS, or The Southern Alberta Land Trust Society. We work in conjunction with
other land conservation groups and we try to keep the paradigm focused on keeping
the land in the ranches and the ranchers on the land. At this point in time we have
just over nine thousand acres under easement. It has developed into a respected
effort and given some foundation to events that would follow.
Our community had an experience with Shell Oil in 2000 over a forced seismic
program. This was the catalyst that resulted in the start of the Pekisko Group.
The Pekisko Group was battling a drilling plan sponsored by Shell, just south of
Longview, when we were successful in getting media attention that went coast to
coast in Canada. The oil company involved, eventually backed away from the plan,
and Pekisko has remained a fact of life. We must have been doing something right
because the boys in Edmonton sent our MLA down to try and get us to change our
minds so we would disappear.
The latest step that was taken two years ago, in the creation of the Southern Foothills
Study! This came about from a grassroots consortium of three MD’s, one town, about
four landowner groups like the Pekisko Group, The Livingston Landowners Group
and the South Porcupine Land owners. The project amounts to putting in place land
use scenarios for an area from just south of Highway 3, north to Turner Valley and
roughly from Highway 2 to the BC boarder on the west, or four thousand, seven
hundred and three sections. Dr. Brad Stelfox is doing the computer analysis with the
ALCES (A Landscape Cumulative Effects Simulator), program that he designed,
and we are looking at three possible alternatives. The first is business as usual, and
by that I mean the development of acreages, roads, oil and gas, recreation and so
forth will go ahead as it has been doing up to now. The ALCES program tracks
a number of key variables like grizzly bears, loss of grassland, water quality and
quantity, linear disturbance such as roads, feedlots, country residential expansion
and so forth. This part of the study has been completed and we have held meetings
in all the small towns that are either in or surrounding the study area.
Next steps will be to do a best practice run where the oil and gas companies will
have direct input as well as forestry and all other users. It will be the opportunity
to get a feel for just how much better we all can do when it comes to looking after
and doing business in the foothills. The final step will to pull together what must
be done to keep the key indicators we feel are essential to the area, and what it will
take to protect them.
We plan to establish parameters that will set what can happen where and perhaps
even areas that will be a no go zone. It is an ambitious undertaking and large thanks
must go to Dr. Brad Stelfox and Alan Gardner who is the co-ordinator, as well as
all the other volunteers. What I guess I most proud of is that the entire area in the
foothills has come together to help set some bearings on the compass of land use.
We have created a community that corresponds with each other more than it used to,
meets more and has more hope for the future. We have in real terms challenged the
model, found it lacking and have been able to do something about it. The Provincial
government came down and tried to talk us out of doing this as well, but we did not
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have the two years to wait until the Integrated Land Use Plan for Alberta was ready,
so we went forward. The facts were simple, do it ourselves or we would lose the
opportunity for any meaningful input. Just like carbon production time waits for no
one.
CO2 emissions will be up three times by 2100 to 75 billion tons a year (HomerDixon 2006, p. 165). We are in fact creating a ripple effect on the globe that will
reverberate down through the centuries to our descendents. Feedback loops may
develop from melting ice and tundra and may impact what Thomas Dixon describes
as “multiple equilibriums” or thresh holds within the climate (Homer-Dixon 2006,
p. 169). These changes will not be linear and have the potential to be stable and last
for centuries, as would be the case if the Gulf Stream flows are altered. Alberta will
be foolish if we try to plan for a cover type such as we have on the East Slopes by
using blanket, one size fits all land use planning for the entire province, as we have
in the past. One example is the simple fact the fescue grasslands are the only places
that are adapted to winter grazing by native ungulates and cattle.
The ranching community is experiencing global demands at the local level. The
structure of Globalization is such that “those who are adversely affected must
turn to protectionism which invites retaliation (Homer-Dixon 2006, p. 179). We
end up in a struggle for control of the value to be gained from the land and we
risk the destruction of ancient, positive feedback loops. The push for perpetual
growth exploits resources in the short term and has no focus on sustainability
and repeatability of wealth production. To a rancher “simplistic optimism about
the future is just denial in another guise (Homer-Dixon 2006, p. 214). We face the
shifting sands of profit supported by people who are responsible to the system for
their status. As a result a society that faces a challenge from within, will respond by
becoming more complex, usually only eventually adding to the energy debt within
that society (Tainter in Homer-Dixon 2006, p. 270). The fact that the easy energy
has been drilled and the best land farmed brings us back to the idea of EROI and the
fact that returns on investment and energy will diminish over time.
It is not wise to limit our ability to solve the problems we may encounter with
structural demands in our society that may impair cash flows. It is normal to face
climate variables and price fluctuations. As Crawford Holling puts it: “if you
encounter two negative cycles, such as with a fire and a drought you may lose the
whole forest!” (Holling 2007). If my outfit had been in debt when BSE hit, I could
have lost or set back the whole function of the ranch. However, I luckily did not owe
money, and we had organic cattle, which offered domestic markets.
Crawford Holling’s work and the Adaptive Cycle he discovered, (Homer-Dixon
2006, p. 229) has been picked up by a number of very smart people who formed an
international scientific community called, “The Resiliency Project”. The theories
they have pulled together are known as the “Panarchy Theory”, after the Greek
God ‘Pan’, the God of Nature. Thomas Dixon states, “Panarchy theory helps us
to understand how complex systems of all kinds, including social systems, evolve
and adapt“ (Homer-Dixon 2006, p. 230). In a paper, “The Ten Conclusions of the
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Resiliency Project”, this group put forth, among other things, the types of change
that exists in a Panarchy. They are; Incremental change, Lurching change, and
Transforming change (Holling 2007). I will discuss only the first two.
A. Incremental change and learning. - I speak for myself here but I feel that
this is how I have lived for most of my life on the ranch and this arises
during the predictable phase of the adaptive cycle. Models are assumed to be
correct. Learning is characterized by collecting data or information to update
these models. In bureaucratically dominated resource systems, largely selfreferential professionals or technocrats who primarily view dealing with this
type of change as problem solving carry out the activity of learning (Holling
2007).
B. Abrupt change and Spasmodic Learning. - This type of change is episodic,
discontinuous and surprising. It is created by slow-fast dynamics that reveal
the inadequacies of the underlying model. This can be manifested as an
environmental crisis and the underlying model is questioned and rejected. In
bureaucratic resource systems, this type of learning is facilitated by outside
groups or charismatic intergrators (Holling 2007). I never thought I would be
a member of an “outside” group.
The reality of native range on my ranch encompasses samples of the above two
types as we interact with Government at all levels. In addition, in the last few years
we have entered the second abrupt change scenario, due mainly to outside and
excessive demands and risks to our property and hence the formation of various
landowner groups has resulted. The model of the AEUB is not working for us and
others in Alberta and we no longer accept its decisions as functional, but rather see it
as a direct threat to functioning rangeland and watersheds. The model subscribes to
the wealth/energy gathering side of the society at the expense of primary, productive
landscapes and all the inclusive flora and fauna. This does not a fit with our vision/
model of the future, and we will further whatever actions we can to correct this.
To sum up then, just where does all this take us? In fact it gives me some hope
that if we persist long enough, preach and protest long enough, we may be able
to support this fragile, ancient biodiverse landscape. Somewhere democracy may
still breathe. At the very least, we can moderate what damage is done. If we can
accomplish anything with regard to the species that are endangered, we as citizens
must recognize the avenue for change we are able to provide to all levels of
Government. How will the juxtaposition of survival with short-term wealth/energy
alter our future? If I have managed to “GET’ anything from my time on the land it is
the determination to continue to pass on the seminal needs of our environment and
to battle for intelligence over greed. The people I have encountered both within and
without Government, and the public in general have helped to nurture the balance
that I now see as essential elements of our area and our future. Let’s celebrate what
has been done right, target what is being done wrong and try to reflect into the future
what we care about today. Government policy will be changed to make this more
difficult as time passes to be sure, but climate change may bring the urgent message
home to roost.
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I am honoured to be able to speak here today, and it has been an honour to take the
time to learn what I must, to do this small bit. In light of all the kindness you have
shown I thank you, I wish you all good luck, good battles and good protection. Let’s
think ahead so we don’t “drop the chocolate”, and if we do drop it lets pick a spot
where we can pick it up again.
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Rangeland Home Maintenance: Do You Get It?
Barry Adams, Alberta Sustainable Resource Development, Lethbridge, AB
Abstract:
Maintaining the health and function of the rangeland home starts with an ecological
perspective. Since prairie ranchers argued for the first grazing studies at Onefour,
Alberta in the 1920’s, sustaining rangelands has relied on ecological tools and
thinking. This presentation will explore tools and current initiatives in prairie and
foothill Alberta to maintain rangeland homes.
The cornerstone of rangeland home maintenance has been an awareness of rangeland
health and management needs. Awareness, or “getting it,” leads to commitment,
practicing change, adaptation and monitoring to reach desired outcomes. Two
awareness tools will be reviewed in the first part of this presentation. The Alberta
rangeland health assessment protocol is gaining steady acceptance as a more robust
yet transparent measuring tool to identify threats to rangeland health and function.
There has been steady uptake and acceptance of the new tool as diverse disciplines
and users begin to apply the protocol. In addition, the Grassland Vegetation Inventory
(GVI) provides rangeland resource managers with a vastly improved inventory of
grassland vegetation cover types with special value for tracking and projecting land
use impacts to Alberta prairie and foothill landscapes.
Maintaining the health and function of the rangeland home starts with an ecological
perspective. Since prairie ranchers argued for the first grazing studies at Onefour, AB
in the 1920’s, sustaining rangelands has relied on ecological tools and thinking. The
cornerstone of rangeland home maintenance has been an awareness of rangeland
health and management needs. Awareness or “getting it”, leads to commitment,
practicing change, adaptation and monitoring to reach desired outcomes. Two tools
have been under development to help managers to better understand management
needs.
Alberta Rangeland Health Assessment: The first tool is the Alberta Rangeland
Health Assessment protocol that has been under development since 1999. A
provincial working group initiated the new system for rating native range and
tame pasture health for the province. It was designed for use by land management
agencies, ranchers, wildlife managers and a wide spectrum of rangeland users.
Provincial specialists and ranchers had followed the debate on approaches to range
condition assessment over the previous decade. A number of factors triggered our
decision to move forward after considerable procrastination. First, our newfound
experience with riparian health assessment illustrated the value of using multiple
indicators to key into practical measures of ecosystem functions. From this,
we could see that landowners found this approach to be transparent and useful.
Second, Alberta was in the midst of reviewing grazing lease policy and we needed a
consistent method to evaluate rangeland stewardship. Prior to this we had multiple
approaches depending on agency and region of the province. Finally, the Natural
Resource Conservation Service in the US published the new Range and Pasture
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Handbook. This document provided us the benefit of some new consensus on
where the science was going and useful templates for defining our ecological site
descriptions, the standards used in range health assessment. Our group experimented
with a prototype and then refined the method through field-testing and interaction
with a host of clients and stakeholders. The results of this process were published in
2003 (Adams et al. 2005) as a field workbook and three abridged field worksheets.
We use the term “range health” to mean the ability of rangeland to perform certain
functions. These functions include: net primary production, maintenance of soil/
site stability, capture and beneficial release of water, nutrient and energy cycling
and plant species functional diversity. The term health conveys the impression that
things are working well just like the human body.
What are the main elements of the system and how does it work? The new
methodology builds upon the traditional range condition approach and continues to
consider ecological status of a plant community, but adds four more indicators of
rangeland natural processes and functions. With background knowledge about the
local soils and vegetation, range health is rated for an ecological site type by scoring
five questions that address selected indicators of range health. These include:
1) Integrity and Ecological Status – Is the plant community native or modified
to non-natives species and, what is the successional status of the plant
community?
2) Plant Community Structure – Are the expected plant layers present or are any
missing or significantly reduced?
3) Hydrologic Function and Nutrient Cycling – Are the expected amounts of
organic residue present to safeguard hydrologic processes and nutrient
cycling?
4) Site Stability – Is the site subject to accelerated erosion?
5) Noxious Weeds – Are noxious weeds present on the site?
The five indicators are weighted according to their relative importance to rangeland
health. When a site is rated, the combined score of all five indicators are expressed
as percent health score so that the site can be ranked as healthy, healthy with
problems or unhealthy. The field workbook is designed for application on native
grassland, native forest, tame pastures as well as modified rangelands where range
plant communities have become invaded by non-native species like Smooth brome
and Timothy.
We see the assessment method being applied at least three ways. As an awareness
tool, to tune the ranchers eye to better recognize any key impacts to range health
on the land, for rapid assessment purposes with appropriate study and field training,
or, as a component of a detailed range vegetation inventory carried out by field
practitioners.
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To date, the response from agency staff, the consulting and environmental
communities has been positive and the new system is being adopted. Most important
of all, ranchers have found it to be very accessible, visual and applied. While species
composition may take many years to influence, indicators like structure, organic
residue and soil exposure are more readily observed providing managers early
warning as to trend in health status. During the recent severe drought conditions,
the question on evaluating residue was popular at field days and workshops for
monitoring drought impacts and recovery. Wildlife managers have considered using
the tool as a coarse filter approach to recognize habitat quality for species like Sage
Grouse. Rangeland health assessment is also being applied as a component of presite assessment by the oil and gas sector in the development planning process.
One limiting factor in applying the method is the need for information on ecological
sites, successional pathways and the plant communities that are the product of
various disturbance regimes, both natural and man made. In Alberta, range plant
community classification guides have been developed for each natural subregion of
the province. These are derived from data from the 180 rangeland reference areas
in the province combined with vegetation inventory data. Our hope is that the new
system of range health assessment system provides a common language for resource
managers, ranchers and the public to come together on rangeland problems and
issues. If we can come to an early consensus, more time can be spent on developing
solutions.
Grassland Vegetation Inventory (GVI)2 As well, the Grassland Vegetation
Inventory (GVI) will provide rangeland resource managers with a vastly improved
inventory of grassland vegetation cover types with special value for tracking and
projecting land use impacts to Alberta prairie and foothill landscapes. The Grassland
Vegetation Inventory (GVI) represents Alberta’s new vegetation inventory for the
Grassland Natural Region of the province. It is an outcome of efforts initiated by
Alberta’s Prairie Conservation Action Plan (PCAP) to assess the change in the
native vegetation characteristics of Alberta’s prairie landscape. Alberta Sustainable
Resource Development started compilation of the inventory with color infrared
photography in 2006/07 with about 107 townships. It will encompass over1300
townships when it is completed in about 4 years with the participation of a number
of Alberta PCF members. The GVI replaces the original quarter section native
prairie vegetation inventory completed in ’92-’93 with a more comprehensive and
detailed GIS product oriented to meet a multitude of business needs and pressures
occurring on the Alberta prairie landscape. The GVI is a polygonal, line and point
relational spatial database that provides information on a number of different
landscape features. These features include 14 upland range site descriptions (loamy,
limy, sandy etc.), 10 wetland/riparian feature classes, 4 anthropogenic agricultural
classes, 2 industrial classes and 2 anthropogenic urban/rural classes. Some of the
classes may contain a multitude of modifiers such as salinity extent in agricultural
lands, gravel pits, quarries, processing plants, confined feeding operations or even
2

From Fent and Leger ( 2008).
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green spaces in urban/rural habitat areas. Vegetation characteristics are described in
general by tree, shrub, and herbaceous percent cover, height, density and distribution
pattern. The database also allows for more specific entries regarding species type
and their percent component cover. Line and point topological layers have also been
introduced to the database to delineate features such as shelterbelts. A key application
of the GVI is in rangeland health assessments whereby the GVI range site and its
associated ecological district determine a reference plant community. Wildlife
habitat assessments, especially for species at risk, become much more operationally
viable. Land use decisions can be made with greater confidence especially when it
comes to minimizing impact on the native prairie.
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A Call for Conservation Planning for Sage Grouse and Energy Development
David E. Naugle, Kevin E. Doherty, and Brett L. Walker, Wildlife Biology Program,
University of Montana, Missoula, MT
Abstract:
In this talk, I propose to describe the current state of our waning rural societies,
to characterize impacts of land use change and new stressors on native prairie
habitats, and to discuss conservation actions to benefit biodiversity on the northern
Great Plains. First, I will draw on work we published recently which shows that
record numbers of producers facing low commodity prices are selling their farms
and moving to urban centers for employment. Other farmers are shifting from
diversified agriculture to monoculture grain farming to take advantage of farm
programs that provide incentives to bring marginal land into production. And lastly,
concurrent changes in crop types have decreased quality of wildlife habitat while
bigger and faster farm equipment and genetically modified crops continue to make
farming marginal land less risky. Next, I’ll use our work on Sage Grouse and energy
development to show the cumulative impact of an increasing human footprint that
is well beyond that which a species of management concern can tolerate. In this
segment, I’ll speak conceptually about the importance of conservation at landscape
scales to provide wide-ranging species enough space to maintain viable populations.
I will also discuss our documented impacts of West Nile virus on Sage Grouse —an
example that brings together a native species of concern with an exotic disease and
poor water management to create the “perfect storm.” Lastly, I’ll get out my crystal
ball to review new stressors that are on the horizon and to propose conservation
strategies for the future.
Human disturbance is the most significant contemporary agent of change in
terrestrial ecosystems (Forman 1995). Natural resource managers have an increased
sense of urgency to sustain ecosystem function because the already unprecedented
rate and extent of environmental change is expected to increase further over the
next few decades (Saunders et al. 1991, Noon and Dale 2002). Of particular interest
is the capability to manage for cumulative impacts that often extend beyond the
immediate area of anthropogenic influence (Johnson et al. 2005).
Unrestricted or poorly planned development often results in cumulative impacts
that overwhelm natural systems and leave wildlife managers struggling to maintain
viable populations (Gutzwiller 2002). Regional conservation planning dictates that
the wildlife and mapping sciences come together to provide decision-makers with
a biological basis for setting natural resource policy (Reynolds et al. 2006). In this
paper, we outline a regional approach to conservation planning designed to minimize
cumulative impacts on wildlife resources. We use the case of energy development
and the greater Sage Grouse (Centrocercus urophasianus; hereafter “Sage Grouse”)
to show the need for conservation planning before development occurs, and how
unanticipated, indirect impacts of energy development caused by disease further
increase risk for wildlife populations. We close with a call for development of
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regional planning tools to ensure that conservation is delivered at the appropriate
ecological scales and to empower decision-makers to use science in policy.
Cumulative Impacts
Cumulative impacts describe the combined effects that natural and anthropogenic
perturbations have on wildlife resources (Gosselink et al. 1990). A cumulative impact
occurs when the natural ability of an organism to adapt to change is overwhelmed
by the magnitude and scale of disturbance over a short period of time. Direct loss of
native vegetation that is converted to human use is easily quantified in comparison
to cumulative impacts that often reach far beyond the borders of direct losses.
One way to think about such impacts is in terms of “habitat effectiveness”, a term
describing changes in suitability caused by shifts in population vital rates, avoidance
of development, or both. Biologists coined the phrase “habitat effectiveness” to
describe the cumulative impacts of roads on elk in otherwise suitable habitats.
Elk respond negatively to roads by altering habitat use in favor of escape cover
(Unsworth and Kuck 1991) or by avoiding roads altogether (Rost and Bailey 1979).
Elk are more vulnerable to poaching and harvest near roads (Hurley and Sargeant
1991) which results in skewed sex ratios and altered age structures (Leptich and
Zager 1991). Survival of bull elk 2 or more years old is lower near roads than in
areas without roads (Unsworth and Kuck 1991). Restricting vehicle access on public
lands may decrease poaching and increase survival (Unsworth and Kuck 1991),
but closures must encompass large landscapes to be effective (Hurley and Sargeant
1991). These studies demonstrate that despite small amounts of direct habitat loss
and retention of otherwise suitable habitat, cumulative impacts of development can
drastically reduce the “effectiveness” of that habitat.
Conservation Planning
The conservation community readily acknowledges the need to manage for
cumulative impacts, but often lacks integrated planning tools to prioritize
conservation activities. For species that select habitat features at a landscape scale
conservation planning dictates that we examine relationships between populations
and landscapes (Figure 1). Recent advances in wildlife landscape ecology enable
conservation planners to develop models that link population change with changes
in habitat and potential stressors (Figure 1; Boyce and McDonald 1999, Reynolds
et al. 2006). Common approaches involve the use of resource selection functions
(Manly et al. 2002, Johnson et al. 2004) and survival analyses using landscapelevel covariates (Rotella et al. 2004, Stephens et al. 2005). These approaches permit
development of spatially explicit planning tools that maximize the likelihood of
achieving conservation at appropriate ecological scales (Figure 1).

61

Figure 1. A conceptual approach to conservation planning by combining population
and habitat information in a geographic information system.
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Conservation planning maps generated as a result of the modeling process integrate
habitat condition with population status to identify specific areas where conservation
activities would likely have the greatest positive effect. Once identified, local
biologists may be called upon to provide on-site recommendations for project
implementation. This way, project partners deliver on-the-ground conservation in
landscapes with the highest probability of supporting populations.
Cumulative Impacts and Energy Development
Energy development is a classic example of A.E. Kahn’s “tyranny of small
decisions” (Kahn [1966] and reviewed in Odum [1982]) in which numerous
small-scale choices result in unintended large-scale impacts to natural resources.
A piecemeal approach has been used to permit plans of energy development with
best management practices that restrict access to certain places at particular times
of the year. Unfortunately, best management practices are typically implemented
without knowing the adequacy of resulting protection measures on populations.
Thus, retrospective analyses that document the problem after it is too late leave
natural resource managers scrambling to save remnant pieces of habitat in hopes
of maintaining a viable population. Intensive energy development on public lands
in the Pinedale Anticline Project Area in western Wyoming (Sublette County) has
reduced mule deer (Odocoileus hemionus) populations by 46% (Sawyer et al. 2006)
and resulted in extirpation of Sage Grouse within gas fields (Holloran 2005). As
energy demands increase, decisions affecting small tracts of land must be made
within a framework governing the allowable extent and location of development
across large landscapes.
Sage Grouse in the Powder River Basin: Too Little Too Late?
Sage Grouse are gallinaceous birds native to semi-arid sagebrush (Artemisia spp.)
habitats of western North America (Schroeder et al. 1999). Previously widespread, the
species has been extirpated from much of its original range due to loss, fragmentation,
and degradation of sagebrush habitat (Schroeder et al. 1999, 2004, Knick et al. 2003,
Connelly et al. 2004). The species’ conservation status has precipitated a coordinated
effort to assess risks to populations and implement conservation and management
actions to mitigate those risks (Connelly et al. 2004).
The Powder River Basin of eastern Montana and Wyoming is one of the largest
developed energy fields in North America. In this region, ~29,000 coal-bed natural
gas wells have already been drilled on public and private lands, and another 37,000
are expected over a ~2.4 million-ha area (approximately the size of the state of
New Hampshire). Drilling is typically authorized at 32 ha well spacing. The
human footprint that results from this form of energy development is high because
infrastructure associated with each group of 2-10 coal-bed natural gas wells includes
new roads, power lines, man-made ponds and reservoirs, pipelines and compressor
stations (Figure 2).
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Figure 2. Aerial view of a landscape before (top) and after (bottom) energy
development in the Powder River Basin near Gillette, Wyoming, USA. Photo credit
to Randy McKinley, United States Geological Survey, EROS Data Center.
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Accumulated evidence indicates that typical approaches to mitigation are insufficient
to prevent declines in Sage Grouse populations that result from cumulative impacts
of energy development (Braun et al. 2002, Lyon and Anderson 2003, Holloran 2005,
Kaiser 2006, Aldridge and Boyce 2007). Recent research from the Powder River
Basin shows that Sage Grouse avoid otherwise suitable habitat in winter that has
been developed for energy (Figure 3; Doherty et al. 2007). Only 34% of leks (i.e.,
breeding sites) remained active within gas fields compared to 82% of leks outside of
energy development, and on average, only half as many males were counted at leks
inside compared to outside of development (Walker et al. 2007).

Figure 3. Map of the Powder River Basin in southeast Montana and northeast
Wyoming, USA. Radio-marked Sage Grouse in winter (black triangles) avoided
otherwise suitable habitats that have been developed for coal-bed natural gas (grey
circles depict well head locations) (Doherty et al. 2007).
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We have also integrated the response of Sage Grouse to energy development in
a geographic information system to construct a conservation planning tool for
the Powder River Basin. Resulting planning maps depict where suitable breeding
and wintering habitats for Sage Grouse remain (Figure 4). In the northern Powder
River Basin, where birds are non-migratory, winter habitat for birds is limited.
Highly suitable winter habitat (Figure 4; white and light grey shading) in Montana
encompasses just 16.6% of total land area. In comparison, undeveloped winter
habitat is abundant in the central and southern portions of the study area. In this
area, large tracts of undeveloped sagebrush provide winter habitat for radio-marked
birds that nest as far north as 40 km where winter habitat is much poorer (Figure 4).
Disturbance to these high quality wintering areas could threaten nesting populations
over a much larger area.

Figure 4. Map that forms the biological basis for conservation planning for Sage
Grouse in the Powder River Basin, Montana and Wyoming, USA. The map depicts
where active Sage Grouse leks (i.e., black dots) and suitable winter habitat (white
and light grey shading) still exist outside of coal-bed natural gas development. Size
of black dots indicates number of males counted at leks in last year surveyed (2004
or 2005).
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Emergence of West Nile virus also heightens the need for effective conservation
planning (Naugle et al. 2004, 2005, Walker et al. 2004, 2007). Sage Grouse show
extreme susceptibility to the virus (Clark et al. 2006), and the disease has resulted
in extirpation of at least one local population in the Powder River Basin (Walker et
al. 2004). Impacts of West Nile virus in the Powder River Basin may be heightened
by energy development because construction of ponds associated with coal-bed
natural gas extraction dramatically increases mosquito breeding habitat in otherwise
arid sagebrush habitats (Zou et al. 2006a,b). The best buffer against disease is to
maintain genetic diversity by conserving large population size, and to provide large
areas with suitable habitat so that populations can rebound in years when impacts of
disease are less severe.
The rapid pace and distribution of energy development in the Powder River Basin
requires that decision-makers act quickly if they wish to conserve habitat needed to
support large, robust Sage Grouse populations. The extent to which former gas fields
can or will be restored to a condition that supports healthy Sage Grouse populations
is unknown. Because translocations of Sage Grouse are rarely successful (Reese and
Connelly 1997, Connelly et al. 2000), costly attempts to reestablish populations in
areas where they have been extirpated will likely meet with only marginal success.
A Call for Regional Conservation Planning for Sage Grouse and Energy
Decision-makers require a comprehensive view if they are to fully understand
the biological scope of potential impacts of energy development on Sage Grouse.
Research in the Powder River Basin has established the severity of cumulative
impacts on Sage Grouse populations (e.g., Naugle et al. 2005, Doherty et al. 2007,
Walker et al. 2007), but resulting planning maps are too small in spatial extent for
use in a larger, region-wide assessment. Rather, the Powder River Basin and the
Jonah Gas Field (Holloran 2005) may be viewed as “Petrie dishes” in which the
biological understanding that was developed can now be applied judiciously to other
parts of the range of Sage Grouse facing similar threats. If managers want to get
ahead of energy development, they will need to take what we have learned in these
areas and convert that knowledge into regional conservation planning tools. To be
useful, they should encompass all potential areas of energy development within the
range of Sage Grouse, including eastern Montana, Wyoming, western North and
South Dakota, northwest Colorado, and northern Utah, as well as parts of Alberta
and Saskatchewan.
Managers will need to act quickly to get ahead of energy development because
planning that occurs too late severely limits options for conservation. The sale of
97% of the mineral rights from public lands to private interests in the Powder River
Basin is a harsh reminder of the need for conservation planning prior to the onset
of energy development. In 2006, a single fire event removed sagebrush habitat
from portions of two of the best remaining Sage Grouse wintering areas in the
northern reaches of the Powder River Basin, and this year the largest remaining
area of suitable breeding and wintering habitat in the region was further reduced by
continued development. Scientists and managers will soon be asked where to best
implement conservation and how much it will cost—if we cannot provide decisionmakers with a biologically-based answer, we will have failed.
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Landscape Planning for Biodiversity, Livelihoods, and Sense of Place
Doug Olson, Douglas Olson O2 Planning + Design Inc., Calgary, AB
Abstract:
New, spatially explicit approaches to the planning of regional landscapes are needed
in the face of rapidly changing economic, social and environmental conditions in
working agricultural landscapes. The paper argues that integrated regional landscape
planning must consider multiple and often competing values in order to prepare
reasoned alternatives for the future. Farmer and rancher livelihoods, together with
the defining sense of place of landscapes, must be respected at the same time that
ecological issues are considered. In addition, if plans are to be pragmatic and able to
be communicated, they must go beyond policy to indicate the physical form of the
desired future landscape.
Approaches to the integration of biodiversity protection within regional land use
planning processes will be presented. Models that represent and evaluate multiple
impacts of alternative future landscapes are useful tools to assess and communicate
the implications of landscape change to decision-makers and the public. Key areas
of model types and use will be discussed, including: a common spatial vocabulary
to describe scenarios; landscape process models to evaluate options; and the use
of landscape visualization tools for design and communication. Examples from
government and private industry landscape planning projects are presented. Essential
landscape ecological patterns that are desirable in any landscape in order to protect
ecological processes and species diversity will be examined.

1.0 Introduction
Land use planning is a complex, multifaceted and often highly political process.
Planning for sustainability, which includes protection of biodiversity, livelihoods
and sense of place must consider the multiple and often competing environmental,
economic and social values of a wide range of the public, decision makers, and
interest groups. In addition, many of these considerations require analysis and
solutions at scales beyond that of individual municipalities. To complicate the matter
further, and to address issues of sustainability, planning needs to be carried out not
only over large areas of space, but also over very long periods of time.
In order to prepare reasoned and workable planning solutions, new processes are
needed to deal with this complexity. This paper describes a general approach to
planning and discusses the utility of computerized models to aid in the delineation of
options as well as with the evaluation of their impacts. Examples from O2 Planning
+ Design’s work are used throughout the paper.

1.1 The Need for New Approaches to Planning
The need for new integrated approaches to regional planning that considers multiple
sectors, multiple scales and multiple institutions (municipalities, states, various
departments etc.) is compelling. The following points emphasize this need and
apply to regions throughout the world:
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There is a need for an explicit, long-term sustainability vision that spells out continued
viability of both natural and social systems. The need for a new integrated approach
to land use planning that considers multiple sectors, multiple scales and multiple
institutions (municipalities, the province, various departments, etc.) is compelling.
The following points emphasize this need and apply to most areas in the province
that are rapidly changing:
•	With increasing urbanization and populations, demands on finite resource bases
are multiplying at an accelerated rate.
•	There is a need to establish sustainable development strategies that capitalize
on the natural, cultural and economic resources of entire regions.
•	Regions and their constituent landscapes and municipalities are changing rapidly
and often not for the better. In many cases there is damage to soil and forest
resources, surface water and aquifer contamination, loss of biodiversity, loss
of agricultural production, loss of cultural landscape resources and increased
vulnerability to natural disturbances (e.g., flooding, fire, insects and disease;
Beatley and Manning 1997, Busch and Trexler 2003, Hill et al. 2005, Ahern et
al. 2006, Lindenmayer and Fischer 2006). Many of the causes and effects spread
beyond municipal boundaries and need to be addressed at broader scales.
•	The equitable distribution of the costs and benefits of regional growth is needed
if environmental protection, economic development and protection of quality of
life strategies are to be realized.
•	Integration of environmental, economic and social objectives is needed in
order to ensure plans and programs are not at cross-purposes. Harmonization
of different provincial and municipal development initiatives, including private
investment, is required.
•	There is a need to coordinate finer-scale municipal and individual sector plans
in order to ensure they are not at cross-purposes as well as to make the best use
of scarce resources.
•	The institutional arrangements and authority necessary to sustain integrated
planning and the resulting coordinated development are seldom in place.

1.2 Principal Objectives of Regional Landscape Planning
The following are the principle objectives of landscape planning that may be applied
almost universally:
•	To provide spatially explicit integrated plans that address planned growth for
multiple uses, infrastructural requirements and environmental protection in a
sustainable manner.
•	To identify appropriate land use zoning in a spatially explicit manner throughout
the entire region. This will guide finer scale municipal plans and address regional
issues, environmental protection and development requirements.
•	To identify sustainable development guidelines and prototypical projects for the
land use types identified in the regional zoning.
•	To identify, at a concept level, finer scale prototypical projects for development
types such as green space, industrial, residential, commercial, transportation,
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tourism, and agriculture projects. The projects will provide concrete examples
of the planning policies and guidelines and may be catalytic in spawning
appropriate development. They will be distributed throughout the area
where they provide the greatest benefit both to the region and the individual
municipality.
•	To assemble a regional image-based Geographic Information System (GIS) to
serve as the data foundation for the plan and which will be valuable in future
planning in the region.
•	To strengthen the institutional capacity of the municipalities to carry out and
sustain land use planning in the region.

2.0 THree Strategies for landscape Planning
While the details and issues vary considerably by locale, regional landscape
planning can be approached using three basic strategies. All are required if plans
are to be effective, comprehensive, integrated and sustainable. The strategies will
simultaneously address development and environmental conservation/protection
objectives while at the same time, consider required institutional capacities and
arrangements. A successful regional plan will rest upon three integrated general
strategies:
The Defensive (Conservation) Strategy considers the vulnerability of the region for
development. It identifies what and where conservation or protection is required,
where development should be avoided and what mitigation is required if it does
occur. What do we want to conserve and where is it? Sensitive or valued elements
are identified, including, among others: aquifer recharge areas, steep, unstable
slopes and erodible soils, productive agricultural land, special natural and cultural
elements, ecologically sensitive, rare or unique areas, flood inundation areas, fragile
lands, and important landscape ecological patterns.
It must be stressed that the defensive strategy needs to be identified prior to identifying
the offensive-development strategy as it will be unlikely, if not impossible, to
achieve otherwise. The inhabitants of the region need to identify what they want to
keep before development objectives are set.
The Offensive (Development) Strategy identifies the type, amount, form and
location of development. It identifies where we want to develop and in what
form. It considers the attractiveness of the land for various land uses, as well as
the infrastructural components needed to support development such as solid waste,
potable water, transportation, telecommunication and green infrastructure.
The Governance Strategy considers government laws and policies, new institutional
arrangements and capacity strengthening, the impact of decentralization, poverty
reduction strategies, human resource training and sustainable economic development
strategies. Governance analysis looks at the ways the institutions carry out their
mandates, determines how they relate to each other and how they work for and with
the community. It also focuses on the way decisions are made and the authority
behind them. Without an effective governance strategy, plans will remain unfulfilled
and unimplemented.
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Figure 1. Three Integrated Strategies For Landscape Planning
In addition or adjunct to these three strategies, plans need to incorporate the
following key requirements of sustainable land use planning and human resource
development:
• A planning framework to organize and rationalize the work.
• An understanding of how the region works - its patterns and processes.
• An understanding of government, public and stakeholder values and concerns.
•	The provision of alternative future scenarios (over time and space) that address
these concerns in order to promote meaningful public dialogue.
•	An assessment of the economic, social and ecological cumulative impacts of
the alternatives to inform decision-making.

3.0 A Framework for Landscape Planning
Professor Carl Steinitz, at Harvard University (Steinitz 1996), provides a useful
organizing framework for the application of models to landscape planning. The
framework organizes the various aspects of the work within six types of models
(Representation, Process, Evaluation, Change, Impact and Decision models) utilized
during the three stages of planning projects.
Stage One: Recognize Context
The first stage of the process is used to provide a reconnaissance survey of the major
issues and context of the study. The existing description and representation of the
region is examined and a very general knowledge of how the landscape works is
obtained. Obvious problems, known potential plans and interventions, the possible
broad impacts of those interventions, as well as an understanding of the criteria upon
which decisions are made, are determined during this overview stage.
Stage Two: Specify Method
In the second stage, the framework is used to fully detail the methods to be employed
in the study. It ensures that each stage feeds directly into the next and eliminates
redundant data gathering. It also encourages the development of rational evaluation
criteria. At this stage, the framework is used from the bottom up with the rationale
that the place to start in developing a methodology is not to gather data. Rather,
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it is in understanding how decisions to change the regional landscape are made.
Those decisions are based upon impact criteria that decision makers, and those that
they represent, are interested in. The impacts (positive or negative) are caused by
changes to the region; either projected by trends or through designed interventions.
However, before changes are made, the existing conditions must be evaluated. In
order to understand if the region is functioning well, the structural and functional
relationships that influence various regional processes have to be known. Once those
processes are understood, data and minimum representational requirements can be
identified (i.e. surveys, maps, plans, three dimensional digital models, sections,
reports etc.).
Stage Three: Perform Study
The third stage in which the framework is used is when the project is actually
carried out. Here the approach is again from the top down. The data is gathered
and represented in a format that can be used in following steps; the process models
are constructed, the existing landscape is evaluated, various alternative future
projections or designs are produced, the impacts of those changes are determined
and a decision is made whether or not to accept the change or if a redesign or a
change of scale is required.

Figure 2. Model Organizing Framework (Steinitz et al 1996).
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4.0	Major Steps in The preparation of a REGIONAL
LANDSCAPE Plan
The following flow chart and accompanying sections indicate the major steps used
by O2 Planning + Design to carry out regional landscape plans. Examples of the
uses of computerized models from O2 projects are also included.

Figure 3. Major Tasks in a Typical Regional Landscape Planning Project.
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4.1 IDENTIFY PROJECT DECISION AND STAKEHOLDER GROUPS

In order to understand the issues and values that must addressed during the analysis
of existing conditions as well as during the preparation and evaluation of options
for the future, the planning team must know the full range of decision makers and
stakeholders who are affected by and influence the plan. These may include national,
state, provincial, and municipal governments, as well as other non-governmental
organizations, industry, farmers, local community groups etc. Some are formal
decision makers, such as government departments, while others are more informal
such as farmers making local decisions to change the landscape that collectively
may be of profound importance.
In addition, the organizational and institutional arrangements between the decision
makers, in relation to land use planning, must be understood and modified if necessary.
In some cases regulations and laws must be changed. In others, policies may need to
be adjusted. While this may be a lengthy process, plans without authority have little
chance of implementation.

4.2 DEFINE DESIGN AND DECISION MAKING CRITERIA
In order to foster understanding and dialogue amongst the various interest groups
and to aid in rational discussion resolution, agreement on how the plan options will
be judged must be sought early in the process. By avoiding positional stances, and
by placing an emphasis on agreeing on planning principles and design criteria rather
than predetermined solutions, conflict is reduced and the potential for resolution is
enhanced. Stakeholder and public consultation is required at this point to ensure
all relevant criteria are identified and considered in the process. Decisions about
planning options may be based upon the following typical ecological, cultural, and
economic criteria:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
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Protection of Air Quality
Water Quality and Quantity
Protection of Soil Productivity
Reduction of Vulnerability to Flooding
Species and Habitat Diversity (Biodiversity)
Single Species of Concern Habitat Abundance
Protection of Important Ecological Patterns
Visual Quality
Protection of Cultural Resources
Protection of Traditional Uses and Values
Accommodation of Expected Population
Health, Diversity and Sustainability of the Economy
Cost of Public Infrastructure
Employment, Income and Taxation
Provision of Basic Needs and Services
Poverty Reduction
Recreational Opportunities
Long Term Flexibility

4.3	ASSEMBLE GEOGRAPHIC INFORMATION SYSTEM AND
DATABASES
Landscape planning over broad areas requires computerized spatial analysis tools as
well as a common language for describing existing conditions and future alternatives.
The land use classification system should be as simple as possible, but the detail
will be determined by the inputs required by the most demanding process models
utilized in the required analysis. The following is needed:
• A comprehensive geographic information system (GIS).
•	A common spatial vocabulary that describes the existing land use / land cover
for the entire region. It is the descriptor language of potential alternatives and
is the single input into a range of impact evaluation models. The vocabulary
may be a combination of land use and land cover or an ecological land use
classification combined with a land use classification.
•	The region must be stratified into landscapes that have similar underlying
physiographic conditions and a similar repeating pattern of local landscape
elements. These landscapes are areas of analysis that can be expected to respond
to management in a similar manner and will likely have common issues. In
addition, local people generally relate to this scale and often have names for the
landscapes.
•	Watersheds need to be mapped and considered if any fluvial processes are
analyzed.
•	Further stratification into landscape compartments (landscapes combined
with watersheds) may also be required, as interventions directed at watershed
management may not be uniformly applied over the entire basin.
(See Plates 1-4 in colour section)

4.4	PREPARE PROCESS MODELS TO EVALUATE THE ECOLOGICAL,
CULTURAL, ECONOMIC DECISION CRITERIA
A range of computerized process models need to prepared for use in subsequent
steps in the plan development. These models may be spatially explicit or non spatial
but they must directly relate to the criteria used to judge the plan options. Ecological,
socio-cultural and economic models are invariably required. For biodiversity four
general approaches were taken in a mixed grass prairie study. These included:
• Potential species richness based on:
○ Species / habitat association matrix
○ Species range mapping
○ Overall potential species richness mapping
•	Surrogate Species of Interest Habitat Mapping. Species selection criteria
included:
○ Sensitivity to landscape change
○ Taxonomic group
○ Associated habitat type(s)
○ Habitat specificity (specialist vs. generalist)
○ Hypothesized limitation type (e.g., area-limited, dispersal-limited)
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○ Scale of average home range
○ Known habitat or stressor thresholds
○ Current management status
○ Representative species guild or co-occurrence
○ Ecological functions and processes represented,
○	Practicality (e.g., presence of known models or references to modeling
use of the species).
• Protection of Special Elements
○ Wetlands and Wetland Complexes
○ Underrepresented Habitat Types
○ Badlands and saline seeps
○ Trees and shrubs
○ Other special features
• Indispensable or essential landscape patterns (Forman 1995)
○ Large Patches of natural vegetation
○	Connectivity with corridors and stepping stones between large patches
○ Well vegetated riparian corridors
○ Natural habitats scattered across highly altered landscapes
(See Plates 5-10 in colour section)

4.5 ASSESS THE EXISTING CONDITIONS
Using the process models, the existing conditions are analyzed to identify regional
issues and constraints as well as to provide baseline data against which to judge
the impacts of alternative futures. The modeling supplements a full review of the
economic, social and biophysical conditions of the region as they relate to the
decision criteria identified earlier. (See Plate 11 in colour section)
A range of land use and economic analyses are needed. The following, among others,
are generally reviewed: current land use designations, development trends (urban
and rural), economic analysis and overview of activity by sector, transportation and
major infrastructure, public sector activity, energy (hydro power, oil and gas) etc.
(See Plates 12-13 in colour section)
Analysis of the existing social conditions is also needed. This includes overviews
of demographics, immigration, emigration, education, employment (informal
and formal), income, housing and basic needs, etc. Cultural landscape conditions
including condition, significance and threats are also analyzed.
Biophysical conditions are examined including: climate, geology, landform
and topography, hazard areas (landslides, flood inundation areas), unique and
outstanding landforms, surface water (quality, quantity, and timing), groundwater
(quality, aquifer recharge areas), pollution sources, soils, biodiversity, vegetation,
wildlife, landscape patterns, single species of concern, special landscape elements,
ecological reserves, parks and protected areas.
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4.6
IDENTIFY POTENTIAL FUTURE ALTERNATIVE SCENARIOS
A set of alternative future scenarios needs to be prepared. These always include
the current regional trends as well as a collation of the existing plans for the
municipalities (as available). The Trend Scenario represents the option of business
as usual. Existing development trends are projected into the future. Current zoning
plans are build out. Known migration rates are followed. Trends in development,
deforestation, income, informal housing are maintained into the future. This scenario
is critically important as it will indicate what will happen if new regional planning
is not undertaken.
In addition, a range of new alternatives is developed, that address, with varying
emphasis, the development and conservation opportunities of the region. The extent
and arrangement of land uses defines the alternatives. The alternatives are described
in terms of:
•
•
•
•
•
•

Types of development (land use / land cover)
Degree of resource protection
Amount of each development type
Location (the spatial arrangement)
Rate of development
Required supporting infrastructure

As an example the following map is the landscape designed with a high emphasis on
biodiversity. The design criteria for the scenario include:
•	Retain patches (>10 ha) within the landscape, and any portions of large patches
(>800 ha) within the study area that extrude into the landscape unit.
•	Retain corridors and stepping-stones across the landscape, and restore steppingstones where there is weak connectivity. Maintain inter-patch distances and
stepping stone sizes appropriate to dispersing species.
•	Build concentric management zones around wetlands so that 10 m surrounding
each wetland is unmanaged cover and 100 m surrounding each wetland is under
forage/hay or special management crops (no till, delayed harvest).
•	Create large patches of natural vegetation and untilled cover. In this case, the
large patches chosen were areas of wetlands complexes (defined as wetlands
within 200 m of each other) that would benefit from the conversion of the
intervening arable agricultural land to permanent cover and natural grasslands
• Protect quarter-sections with >25%` badlands and saline flats.
• Riparian buffers of 60 m on all streams.
• Riparian corridors of 100 m on >3rd order rivers.
• Riparian corridors of at least 150 m along significant landscape connections.
•	Buffer grassland patches to leave adjacent areas within 200 m in open vegetation
(no tree or shrub plantings).
• All other valued elements identified in the standards were retained.
(See Plate 14 in colour section)
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In addition, more balanced alternatives are prepared. As a combination of the best
solutions for future land use, the balanced alternatives project development patterns
representing a comprehensive and achievable distribution of land uses in differing
spatial arrangements such as:
• Linear Development Alternative
• Nodal Development Alternative
• Dispersed Development Alternative
Highly detailed 3D visualization models (static and movies) are prepared for each
alternative to aid in communication and public consultation.

4.7 Evaluate Alternative Scenario Impacts
The measurable impacts of alternative futures are assessed across the full range of
evaluation criteria. Impacts are tabulated, compared and the information presented
to decision makers and the public in order to facilitate more reasoned decisions about
the future direction of the region. Considerable government, stakeholder and public
consultation is required at this point. Models are heavily used both for evaluation
and visualization of results. (See Plates 15-16 in colour section)
4.8 Select and Refine Preferred Alternative
Based on the evaluation of the impacts, a preferred alternative is selected and refined.
Models are generally rerun on the refined alternative to finalize predicted impacts
(both positive and negative). The results are visualized for ease of communication.
Major public consultation is again required at this point.
(See Plate 17 in colour section)
4.9	Develop & Coordinate Multi-Scale
Implementation Plans
Following selection of the preferred alternative, integrated multi-sector strategies
are prepared including:
• Environmental Management Strategy
○ Water Conservation
○ Aquifer Protection
○ Energy Conservation
○ Air Quality

○
○
○
○

Soils and Land Reclamation
Waste Reduction
Parks and Protected Areas
Biodiversity

• Urban Strategy
○ Existing and Future Growth Centers and Corridors
• Industrial Strategy
○ Major Industrial Nodes and Service Centers
• Agricultural Strategy
○ Industrial Cash Crop
		 Agriculture
• Housing Strategy
○ Sustainable Affordable
Housing
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○ Small Holder Agriculture
and Agroforestry
○ Major Nodes for New
Construction

• Infrastructure Strategy
○ Solid Waste Facilities
○ Wastewater Treatment
Facilities
• Transportation Strategy
○ Major Transit Corridors
○ Alternative
Transportation Choices

○ Potable Water Supply
○ Telecommunications
○ Flood Protection
○ Transit Oriented Development
○ Ports

The Municipalities will prepare individual single sector or municipal land use
plans. They need to be consistent with the broader regional plan in order to achieve
the vision for the area. Again, the governance structure is critical to successful
implementation.

4.10 Training and Institutional Strengthening
Institutions such as municipalities in regions are usually not equipped to deal with
regional planning. As part of the overall regional plan, it is important to strengthen
institutional capacity through training programs and sharing of technology and
methods. A regional planning or territorial ordering commission may be established
to coordinate work through out the region. There are economies of scale and overall
planning costs may be reduced if methods and modeling as well as human and
technical resources can be shared amongst municipalities.
4.11 Monitor Performance and Adapt Over Time
Modeling is extremely useful throughout the planning process to predict the potential
impacts of proposed interventions. However, predictions may be wrong. Therefore,
regular monitoring of plan performance measures is needed, together with adaptive
management, in order to redirect or revisit plan decisions if the predicted direction
or magnitude of impact is inaccurate.
4.12 Benefits of the Approach
An integrated approach to regional landscape planning that addresses conservation,
development and governance issues has many benefits. These include:
•	Both conservation and development planning efforts have a far greater chance
of success when they are considered in an integrated fashion and coordinated
across municipalities.
•	Scarce resources can be directed to those lands, which are strategically important
in the region.
•	Harmonization, consolidation and streamlining of multiple initiatives, programs
and objectives.
•	Planning processes will be accelerated and public consultation will be more
coordinated.
• A clear and shared vision of the future is more likely to emerge.
Regional landscape planning utilizing spatially explicit models has advanced
considerably in recent years. A worldwide resurgence of regional planning is in
the making as more and more jurisdictions realize the necessity of considering
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broad spatial areas and long time periods to help integrate multiple sectors and to
coordinate inter-municipal issues and programs. Tools are now available to allow us
to design the entire region and to predict the impacts of our decisions with far more
certainty than those used just decades ago. The potential for landscape planning
to be successful in developing, and actually implementing, sustainable regional
futures, is considerable.
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Introduction to the Workshops
David Gauthier, University of Regina, Regina, SK
To complement and build upon the substantial information provided in the plenary
presentations and through the poster presentations, six issue-oriented workshops
were convened to allow participants opportunities to place species / habitat concerns
within the context of key topical issues. The workshops were designed to explicitly
link presentations and discussions to environmental, social and economic themes of
prairie conservation sustainability.
Growing People and Communities
This workshop was convened to address the question of how education and
community planning can foster prairie conservation where landscapes have been
impacted either by rural depopulation or by urban sprawl. The workshop explored
how people can be encouraged to grow through education, and the need to foster or
slow the growth of some prairie communities. Invited speakers and panel discussions
considered:
• How rural and urban residents compare in their beliefs, attitudes, and actions;
• How education and community planning can shape and respond to rural and
urban expectations; and
• Whether current education and community development practices are
encouraging or hampering prairie conservation.
Through discussions on current and emerging issues, potential solutions, and steps
that need to be taken to address key questions and problems, participants improved
their understanding of current education and community development practices, and
how they can be enhanced to foster the conservation of native prairie.
The workshop organizers provide a synthesis of the workshop presentations and
discussions. As well, main points from the presentations in the workshop are provided
along with a summary of questions and answers associated with each presentation.
Ecological Services
This workshop addressed how charting a course to best benefit from ecological
services is everyone’s business. Ecological services were defined as the conditions
and processes through which natural ecosystems sustain and fulfill human life. The
workshop addressed:
• how ecological, cultural and economic values can be justly allocated; and
• how opportunities and responsibilities can be best apportioned across private
wealth creation, public good regulatory, special needs and ecological health
sectors.
Those and other thoughts were presented at this workshop, which explored the current
state of ecological services on the prairies, their ecological function, opportunities
and threats.
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Summaries of five presentations are provided as well as a summary of the question
and answer period that followed the presentations. A concluding section summarizes
the main thoughts from the workshop and includes recommendations.
Climate Change
The Climate Change workshop addressed the question of how future climate changes
will impact the Prairie Provinces. This workshop presented sections of the National
Assessment on Climate Change Impacts and Adaptation to examine sensitivities and
key vulnerabilities of water resources, ecosystems and soil landscapes.
A paper is presented that summarizes:
•
•
•
•
•
•
•

how to understand and interpret climate scenarios;
the outlook for prairies water supply, agricultural futures and demographics;
management challenges to ecosystem preservation;
prairie grassland futures;
forestry impacts;
tourism impacts; and
adaptation capacity, especially in rural areas.

In addition to examining important areas of climate change impact and reviewing
case studies, workshop participants had the opportunity to work in groups to address
questions such as:
• How aggressively should we resist climate-driven ecosystem change?
• Is there a role for non-native species in adapting to climate change?
• How should we adapt to increasingly dry conditions?
Invasive Species and Diseases
One of the greatest threats to prairie and endangered species conservation is the
invasion of non-native plants, animals and various disease organisms. Some
invaders are rarely noticed or difficult to detect, and slowly reduce the area or
quality of native habitats and populations of native species, while others have more
direct impacts. Despite conceptual similarities, multiple organizations often with
conflicting goals and strategies are involved in managing non-native invasive plants,
plant diseases, wildlife diseases, non-native insect pests and diseases. This workshop
brought together a diverse group of people to identify the common ground for these
organizations, areas for collaboration from education and research to technical and
policy actions, and prospects for future invasions in and impacts on Canada’s prairie
ecozone.
Summaries of two presentations are provided along with a synthesis of the workshop
discussion.
Endangered Species and Spaces
This workshop explored a diverse range of topics focused on the question of what
can be done to protect species and spaces at risk of extinction in the Prairie Provinces.
Topics included:
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• A
 n assessment of the federal Species at Risk Act (SARA) and the Habitat
Stewardship Program (HSP);
• Review of provincial species at risk approaches, programs and policies in the 3
Prairie Provinces;
• An oil and gas industry perspective on species at risk polices and regulations;
• A rancher’s perspective on wildlife conservation programs and the factors that
affect land use decisions and implications for endangered species and spaces
conservation; and
• A pilot project on best management practices for prairie species at risk on
agricultural land.
• A concluding three-person panel discussion regarding the most effective and
efficient means of maintaining and improving the state of the prairie with
emphasis on SAR.
Seven presentations are summarized for the workshop and a synthesis of the
workshop discussion is provided.
Water Management
Prairie aquatic systems provide a series of services that include:
•
•
•
•
•
•
•
•
•
•
•
•

ecosystem function,
drought mitigation,
recreational opportunities,
hydropower generation,
material movement and waste removal,
provision of habitat,
biodiversity conservation,
quality drinking water,
industrial water supply,
cultural and spiritual values,
irrigation,
flood mitigation, and cooling.

In the face of increasing water demand and changing climate the legal framework
in which aquatic systems and water supplies are protected and managed is
extremely important to the health of the Prairie ecosystems and economy. This
workshop examined the legal framework for water management and search for the
improvements required in water legislation. Three presentations addressed different
aspects of water law such as First Nations rights, allocation of water rights, instream
flow, and environmental rights. In addition, a synthesis of the workshop discussion
is included.
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Growing People and Communities: Workshop Rationale and Synthesis
Glenn Sutter, Royal Saskatchewan Museum, Regina, SK and
Diane Martz, University of Saskatchewan, Saskatoon, SK
This workshop was developed around the notion of growth, since growth is a
stated or implied goal of many economic and social policies that impact prairie
landscapes.
In Saskatchewan, for example, the new provincial Green Strategy includes “strong
economic growth” (front cover) in its vision statement and asserts that “expanding
our knowledge … will lead to better ways to manage our natural ecosystems”
(Government of Saskatchewan 2007, p. 27). While “growth” can refer to changes
in the quality or complexity of societal or economic connections (e.g., maturation),
many policies that call for growth are generally about increasing the size of something
(physical expansion). This view can be problematic where prairie conservation
is concerned, since growth, as expansion will always be constrained by inherent
limitations, with one important exception. Money – one of our most pervasive and
powerful inventions – is the only entity that can grow “both exponentially and
indefinitely” (Daly and Cobb 1994, p 408) thanks to compound interest. Every other
type of capital is eventually subject to constraint, from wildlife populations being
harvested faster than they can recover, to the social fabric of a community being
frayed by increasing demands and expectations. Our capacity to grow human capital
– our collective knowledge – may also be limited, as anyone who has experienced
‘information overload’ can attest.
Economic growth (as expansion) became a pervasive political goal in the aftermath
of World War II, partly as a way to redirect the industrial machinery that had
supported the war effort. The Gross Domestic Product (GDP) and similar measures
of consumption were developed to monitor the scope and pace of economic activity,
and they have been accurately reflecting monetary exchanges ever since. More
recent measures have improved on the GDP by accounting for income distributions,
activities that damage societies and ecosystems, and the value of volunteer work
and ecosystem services. Studies involving the Genuine Progress Indicator have
successfully challenged the notion that ‘progress requires growth’ by showing that,
in some jurisdictions, industrialized consumption has been damaging environments
and reducing human welfare since the mid 1970s, despite increases in GDP (Cobb
et al. 1995).
This sobering fact is echoed by ecological footprint analysis (EFA), which estimates
the area of productive land and water required to support the consumptive activities
of an individual or a collective (Wackernagel and Rees 1995, Rees 2003). Applied
to the global economy, EFA shows a clear overshoot, with our current collective
footprint being about 20% larger than the available productive land and water
(Venetoulis et al. 2004). The situation is only slightly better in the Canadian portion
of the Prairie Ecozone where, because of Calgary and other growing urban centres,
the collective footprint amounts to 95% of the land area (Radenbaugh and Sutter
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2005). And this is based on the average Canadian footprint. Given high rates of
local energy and resource use and the large contributions that Canadian farms and
ranches make to distant footprints (through foreign markets), it may be that prairie
landscapes are fully accounted for and possibly overtaxed, despite being sparsely
populated.

Workshop Focus
With the different meanings and problems associated with growth as context,
this workshop asked: how can education and community planning foster prairie
conservation where landscapes have been impacted either by rural depopulation
or by urban sprawl? Both of these situations are occurring on the North American
prairies, where many small towns are struggling to survive and the urban centres
are growing (expanding) steadily. In fact, our current prairie “home” is a highly
urbanized region, with only a small number of people who know about “working
landscapes” and a handful of cities that claim most of the resources. The workshop
goal was to examine education and community development issues in tandem, by
exploring educational strategies that can help people “grow” and the need to foster
or slow the growth of some prairie communities.
Education and community development experts were asked to reflect on: historic
trends and conditions that led to the current state of affairs on the prairies, apparent
knowledge gaps and emerging opportunities, how relevant activities are being
assessed and used for adaptive management, and what these issues might they “look
like” a decade from now. They were also asked to consider: how rural and urban
residents compare in relevant beliefs, attitudes, and actions, how education and
community planning can shape and respond to rural and urban expectations, and
whether current education and community development practices are encouraging
or hampering prairie conservation.
We opened the session by identifying two assumptions that touch on education,
community planning, and prairie conservation. First, from an education perspective,
conservation groups generally assume that as people in rural and urban settings
come to understand how their larger prairie “home” functions and how their actions
have larger consequences, they will be more likely to act as thoughtful consumers
and stewards. This assertion has been countered by researchers who have found
that increased knowledge rarely lead to changes in personal behaviours (Scott &
Gough, 2003), and by the fact that highly educated people almost always produce
large ecological footprints (Rees 2003). David Orr (2004) also takes aim at this
assumption by including it as one of six myths that pervade the education system,
namely that:
•
•
•
•
•
•
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We can comprehend the world in its entirety,
We can manage the global ecosystem,
Information always lead to better knowledge and better people,
Studying the parts will lead to an integrated sense of the whole,
The purpose of education is to foster upward mobility and success, and that
Western culture is the pinnacle of human achievement.

Orr sums up the broader challenge by pointing out that “it is not education, but
education of a certain kind, that will save us” (Orr 2004, p. 8) and that “without
significant precautions, education can equip people merely to be more effective
vandals of the earth” (p. 5). For prairie conservation, the task is to determine what
education strategies are most effective and where they should be directed to build
the social and human capital that will foster effective stewardship.
The second assumption we touched on is the notion that conservation efforts are
likely to be most effective where people are living on or close to the land, with the
corollary that people are most likely to live in rural settings where local communities
are healthy and vibrant, or at least not declining. At the same time, larger centers
provide critical sites for education, employment, and other opportunities. This
regional landscape is partly a reflection of powerful beliefs, attitudes, and societal
norms that are examined in a series of permanent exhibits at the Royal Saskatchewan
Museum called the Towers of Power. As part of a display called The Human Factor
(see Sutter 2006), the Towers raise questions about:
•
•
•
•
•
•
•

Circumstances that separate people from nature and each other,
How we assess the health of our economies,
Activities that ignore or overlook the limits of social and ecological systems,
Consumerism as a source of fulfillment,
Attitudes and actions that oppress Nature and other people,
A deeply rooted faith in science and technology, and
Disparities associated with industrialized production and globalization.

These narratives, and others, inform community development practices and other
activities that affect prairie conservation. They also support, and are reinforced
by deeply held values and beliefs that need to be questioned, and in some cases
challenged, by educators and community planners.

Synthesis
The workshop format consisted of a panel of speakers followed by open discussion.
Roger Epp gave a relatively brief workshop presentation, since he filled a weatherrelated gap in the conference by giving a keynote address. In his contribution to
this chapter, he examines some marked differences in the issues facing urban and
rural communities, including the marginalization and political ‘de-skilling’ of rural
residents, who tend to fatalistic about the future. He also pointed to signs of a new
rural activism and a ‘re-skilling’ that is making room for new ideas, despite the
potential costs of speaking out in small, close-knit communities.
This chapter also includes written versions of papers from Maureen Reed and Karen
Rempel, who were kept away by the weather. Reed considers the importance of
social capital in conservation work, focusing on experiences with the designation
of Redberry Lake as a UNESCO Biosphere Reserve as a case study. Her studies
indicate that the form of social capital is critical in the move from planning (reserve
designation) to land stewardship (programming and reserve management).
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Rempel adds to the discussion by focusing on the history of learning on the Canadian
prairies, and strategies that might foster the growth of learning communities. She
concludes that local knowledge and a “sense of place” are keys to successful prairie
conservation.
Using the Craik Sustainable Living Project as an example, Lynn Oliphant’s
contribution to this chapter examines the need for model communities that are
showing how more sustainable forms of development can be pursued. He also stresses
that the challenges associated with sustainable living and prairie conservation are
ultimately cultural, requiring fundamental shifts toward an eco-centric worldview.
Cheryl Heming describes the challenges she has faced and the strategies she has
used in pursuing prairie conservation within the City of Winnipeg. She emphasizes
the importance of effective conflict resolution and problem-solving skills, as well as
regular communication with politicians.
Karin Smith-Fargey reflects on experiences with the Prairie Learning Centre in Val
Marie, SK, which aims to support youth and community by fostering stewardship
of the native prairie. She also reports on challenges and successes associated with
efforts to build “bridges of awareness” between rural and urban youth.
The final paper is by Peta White, who offers her perspective on prairie conservation
as a doctoral candidate at the University of Regina Faculty of Education. She points
out that any effort aimed at conserving prairie or fostering sustainable livelihoods
will require us to take responsibility for the choices we make. She also notes that our
current school system is shaped by dominant discourses that need to be questioned,
including the focus on assessment and evaluation.
The discussion that followed the panel presentations focused on the following
points:
• M
 any of the projects that were mentioned are clearly successful. How do we
replicate them, and can we do so fast enough?
• There is a lot of truth in the notion of the farmer as an “endangered species.”
• There are many benefits of being next to a national park. Where this is not
the case, a key step in community development is to recognize opportunities
available at the local scale. These do not have to involve the natural environment;
some may be around industry. Taking pride in these things, things that give
local culture, is critical to developing a sense of place.
• Responsibility is a common theme through all presentations, e.g., communities
need to take responsibility to activate change. Human resources are a key
limitation due to rural depopulation. Need to create value and local opportunities
so people are inclined to stay home. Then we’ll have sustainability.
• There is a real difference between sitting in a classroom and actually being
out doing something. It is unfortunate that it takes time and resources because
there’s no better way to education people.
• Our approach is very different compared to countries in Europe that have
outdoor schools; there are no classrooms to go to – and kids don’t get sick! An
appreciation of home and place clearly has health benefits.
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Additional thoughts and questions were recorded on flip charts, under the following
headings:
Community planning issues
• Is there enough authority at the smaller scale to translate into decision
making?
• Is there a silencing effect in small communities?
• Increasing population and decreasing productive land and biodiversity are key
issues, but what about the rising standard of living, comfort level, and money to
spend on material things?
• Sense of fatalism in rural communities.
• Difficult for struggling ranchers to consider making changes that may affect
their incomes.
Community planning solutions
• Re-skilling of rural communities
• Presence of courageous, hard-working, risk-taking people
• Foster a change our culture through a shift in cultural beliefs – learn to live with
less and put less pressure on our natural resources
• Focus on new mindsets so there’s less need for programs
• Give rural residents more control to make decisions that affect their livelihood
• Cultivate good leadership to increase capacity, to take action and control
Education issues
• Disconnect between urban populations and nature – everything the Earth
provides.
• Resource-based economies may not support communities – what is the true cost
of those economies?
• We have separated key components of life (work, education, personal)
• Current education system is archaic – designed to (re) produce skilled labour
• Issues are rooted in dominant industrialized culture.
Education solutions
• Target young people
• Consider what your local community has to offer, e.g., park, industry, natural
place, etc) and use the Prairie Learning Centre model
• Outdoors as classroom, i.e., there IS no classroom
• Educate ‘everyone’ – be subversive with politicians
• Resilient rural communities typically have vibrant arts and cultural life
• Focus on local responsibility.
Ultimately, the workshop managed to look at many aspects of its central question
and related challenges associated with education and community development.
Participants were clearly interested in ideas that were presented and the discussion
that ensued, so the notion of building a session around “growth” worked well.
Hopefully, everyone left with a better understanding of current education and
community development practices, and how these can be enhanced to foster the
conservation of native prairie.
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Further Considerations on Engaging Rural Communities for Conservation
Roger Epp, Augustana Campus, University of Alberta, Camrose, AB

1.	Rural is a broad category. It encompasses different kinds of communities,
different demographic profiles, environmental and economic challenges,
histories and sub-cultures.
2.

 hile it is misleading to portray rural and urban as opposites or as “two
W
solitudes,” the designations point to meaningful differences. Among the best
places to observe this are the “border regions” – rural municipalities near major
cities (or parks) where acreage residential developments have resulted in culture
clashes on a range of subjects, including tolerance for the traditional noises and
smells of farm activity.

3.

Prairie rural communities, in greater and lesser degrees, are marked by fatalism
about the future. They have grown accustomed to population loss, especially
young people. They drive increasing distances for basic government and
retail services. Farm and ranch people in particular see no way to reverse the
demographic and economic trends. Many of them have accepted those trends
as somehow “natural.” The only decision seemingly left to them is how long to
hang on.

4.

Rural fatalism is reinforced by the loss of meaningful decision-making
authority at the community level. Rural people live with decisions made
elsewhere: provincial capitals, regional health and education offices, and
corporate boardrooms. The engagement of rural people on conservation issues
must recognize the fact that communities, as such, are seldom sites of decisionmaking authority.

5.	A long process of what I have called political deskilling accompanies rural
fatalism –the lack of a sense of agency –. The robust pioneer-agrarian political
movements of the early 20th century were built on the understanding that the
self-defence of rural, farm-based communities required well-read societies that
could analyze their situation, debate alternatives, make decisions, articulate
shared interests and forge alliances. In this creative era, rural people built local
and provincial cooperatives. What’s left from that robust era is a hollowedout populism, suspicious of government, angry, bewildered, powerless, and
susceptible to being enlisted in the wrong causes. Much of what is called
western alienation is really rural alienation.
6.

 t the same time, this is a moment of great clarity – and urgency – for farm
A
and ranch people about their minority status in an urban society and electorate,
their vulnerable place in the food economy, and their precarious claim on land
and water resources. They recognize the extent to which they are on their
own. In some communities, there are signs of a new rural political activism,
a “re-skilling,” either to save something (e.g., a local school or hospital) or
to stop something (e.g., an intensive livestock facility, oilfield flooding, urban
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encroachment). More often than not, women acting outside official municipal
channels lead these community self-defence initiatives.
7.	The lack of anonymity and the need to get along with people, possibly over a
lifetime, make it difficult to take strong, contrary positions or introduce new
ideas in a rural community. Those who attempt to do so – and their families
– may pay a price for it. Public conflict is a thing to avoid. Those who see
most clearly what should be done, for example, on conservation issues may be
regarded as prophets far from home long before their ideas and practices find
acceptance among their neighbors. That said, the quality of local leadership is
crucial in taking risks and making initiatives happen.
8.	The current moment of clarity and urgency has created openings for new ideas.
In Viking, AB, for example, a local group has taken steps towards forming a
local educational society that can explore alternatives at a community level.
This winter the group sponsored a five-week evening seminar, “Relearning
Community,” together with my campus. For schools and universities, which
have been transmission belts for young people away from rural communities,
this is a time to reconnect and relocalize both curriculum and research. For
professors, that reconnection will be most meaningful and genuine if it involves
thinking with, not just for, rural people.
9.

There is, in my observation, a strong correlation between flourishing rural
communities and a significant place for culture and the creative arts: a welltended local museum, theatre, music, painting and pottery.

10. T
 he appropriate word for rural communities is not “development” but
“resiliency” – not unlike prairie grasses. Resiliency requires diversity, skill,
appropriate expectations and a long-range view.
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Prairie Learning Centre: An Educational Partnership Connecting Native
Prairie to Community
Karin Smith Fargey, Prairie Learning Centre, Val Marie, SK
Abstract:
In the spring of 2004, Val Marie and the surrounding communities located in the
far southwest region of Saskatchewan expressed concerns regarding the declining
rural school population and the reduction in educational and work experience
opportunities for youth. The Val Marie school community and the nearby Grasslands
National Park of Canada explored the concept of an educational initiative that would
promote meaningful learning experiences through a rich connection to the natural
and cultural wonders of our native prairie landscape. Through these discussions,
the Prairie Learning Centre was formed. The Prairie Learning Centre represents
the first formal provincial or federal partnership in Canada to develop native prairie
stewardship learning opportunities through the collaborative and cooperative efforts
of a national park and a school division. The Prairie Learning Centre provides students
throughout Saskatchewan and across Canada with place-based learning that fosters
a rich connection to natural and cultural native northern mixed-grass prairie from a
variety of perspectives. The key principles in this learning are: place, connections,
sustainability, uniqueness, excellence and community development. The Prairie
Learning Centre is supporting youth and community by fostering stewardship of the
native prairie through these principles, and by nurturing creativity, critical inquiry,
experimentation and lifelong learning with the grasslands as our primary resource
and classroom. Further, encouraging bridges of awareness to be built between urban
youth, who are drawn to the uniqueness of the Prairie Learning Centre programs,
and the native landscape has supported prairie communities. At the same time,
rural youth who are excited to share their home with others have had their world
expanded.

Question and Answer Session
Q: How did you get past the first block, convincing the local people and the local
school division that this is the best way to go?
A: This happened because there were the right champions in place at the right
time, e.g., a forward-thinking principal, park manager, and school board officials
(answered by Colin Schmidt). Sometimes great ideas don’t have the right time, but
now may be the right time for efforts like this across the prairies.
Q: What kind of staffing do you have, and is there any private industry funding
behind this?
A: We have one part-time person as project manager, and have had an education
consultant recently. We’re largely relying on in-kind partnership, e.g., from GNP, and
there is no sign of this decreasing. Financial support from GNP has been matched by
the school division, which is also providing in-kind support. We have also received
funding from SaskPower.
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Natural Heritage Areas in Winnipeg
Cheryl Heming, City Naturalist, City of Winnipeg, Winnieg, MB
Abstract:
Partners and stewardship group activities over the last 15 years have resulted in an
increase in protection and enhancement of natural and riparian areas in Winnipeg.  
Despite budget limitations, stewardship groups are supported with technical advice,
creative fundraising, lobbying for support across departments, and a problemsolving approach to issues on natural areas. Today about 27% of Winnipeg Parks and
Open Space are natural heritage areas, and new endeavors include: technological
solutions to habitat and heritage protection; bioengineering in river bottom areas; a
new sensitive lands plan for Winnipeg; and support for stewardship groups as they
evolve towards a coalition in Winnipeg. This paper will examine the importance
of conflict mediation and creative problem solving with respect to identification,
protection and stewardship of natural heritage areas.

Question and Answer Period
Q: We tend to be cynical about politicians, yet we realize they play an important
role. How did you go about educating politicians through your projects?
A: This has taken a lot of time. You need to avoid complex language, e.g. no
scientific names, and pitch things in simple terms. It also requires a lot of patience,
and research on the local relevance of an issue. Education is always identified part
of what we do, but associated funding is always hidden in a larger budget so it is
more difficult to cut.
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The Craik Sustainable Living Project

Lynn Oliphant, Prairie Institute for Human Ecology and Professor Emeritus,
University of Saskatchewan, Saskatoon, SK
Abstract:
Moving towards a worldview and a way of life that are truly sustainable is perhaps
the greatest challenge faced by rural communities of the prairies today. Already
faced with decreasing populations, economic hardships and a loss of local services,
the people are forced to either work harder within an old paradigm or totally shift
gears and strike out in new directions. The community of Craik, led by a handful
of bold local residents, has recently embarked on a journey of change, which they
call the Craik Sustainable Living Project. With some aspects of the project now
completed, there appears to be a building momentum that will hopefully culminate
in a physical demonstration of sustainable directions for this bioregion, including
the restoration and conservation of native vegetation. This presentation will reflect
on the key features that played a role in its current success as well as some of the
hurdles that had to be overcome.
I believe that the majority of people need to see and directly experience “working
models” in order to understand the possibilities of something new and different. For
most of us, simply reading about or hearing someone talk about innovative ideas
rarely translates into action. If sustainability is the major issue of today, as I believe
it to be, we desperately need model communities that are living healthy, sustainable
lifestyles embedded in vibrant, healthy ecosystems.
The Prairie Institute for Human Ecology searched for some time for a community
that was ready to move in more sustainable directions. We finally found it in the
community of Craik located midway between Regina and Saskatoon. Craik had
a number of characteristics that made it possible to initiate a program of change,
including a good location, being under the considerable stresses of all rural
communities on the prairies, and excellent cooperation between the Town and the
Rural Municipality. But most importantly, it had a core of open-minded, committed,
courageous, and hard-working people – perhaps the key to making positive changes
in our communities.
The local residents outlined a multi-year project, which has since become known
as the Craik Sustainable Living Project (CSLP). They have successfully completed
phase one, which was the construction of a demonstration and education building,
the Eco-Centre that contains the Solar Garden Restaurant, gift shop, meeting rooms
and a clubhouse for the adjacent golf course. The building, designed and built under
the direction of Cory Gordon, is a world-class demonstration of ways in which our
ecological footprint can be reduced substantially in the prairie ecoregion. Features
include straw bale construction, recycled timber framing, passive solar design,
an innovative geothermal heating system that includes heat inputs from solar hot
water panels, underground passive cooling, composting toilets and their own water
collection and purification system. Educational panels found throughout the building
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explain the key features. The restaurant operates on a low energy budget and serves
locally produced food. There is also an adjacent xeriscape garden planted to locally
adapted plants. Further details of the design and features of the Eco-Centre as well
as the CSLP can be found on their excellent website, www.craikecovillage.ca.
Future plans for the CSLP include an eco-village on an adjacent 127-acre parcel of
land provided by the RM of Craik, with 14 lots on which alternative, environmentally
sound homes will be built. It is expected that the land base will be used by the
residents for demonstrations of more sustainable methods of food production.
Hemptown is building a plant for producing hemp clothing and will contract with
local farmers for the production of hemp fiber. Energy plans include the production
of biodiesel fuel and a wind/photovoltaic system that would produce all the electrical
power for the project. A Solar Fair is planned for this summer, which will showcase
the entire project.
As exciting as this project is, it is important to realize that if we were embedded
in a culture that was designed for sustainability, we would not need projects like
the CSLP. A culture that was based on sustainability would have been building
communities designed to maintain the viability and health of our ecosystems from
the start. In other words, it is our cultures, ways of seeing ourselves as part of or
apart from the natural world, that determine what the landscape looks like and the
sustainability or unsustainability of those landscapes.
When we hear words such as projects, programs, policies, plans, panels, incentives,
penalties, strategies, or initiatives, we tend to think of them as the tools we use to
achieve our conservation goals. Instead, as a mind experiment, try to think of them
as examples of feeble attempts to rectify a culture that has failed us as individuals,
our communities and the planetary ecosphere. If we were embedded in a culture that
was based on sustainability we would not need projects, programs, policies, etc. We
would also not need armed forces, addiction counseling, crisis phone lines, soup
kitchens, etc.
Think about why our culture needs programs and projects for endangered species and
spaces. It obviously doesn’t need Television Promotion Projects, Concrete Paving
Programs or Fast Food Initiatives. These things are taken care of and promoted
internally by our culture. As long as our society embraces the present paradigm
of Western Industrialized Culture, which is predicated on continued, exponential,
economic growth, we will have to continually fight for every bit of native prairie
or remnant population out there, battles which all evidence indicates are being lost
more often than won. If you have a hard time believing that, it is because Mother
Culture encourages us to see the increase in Whooping Cranes more easily than the
fact that we are currently in an unprecedented period of decline in biodiversity and
ecosystem health.
Let me explain the problem using the words and analogies of others. Stan Rowe, one
of the world’s foremost eco-philosophers, said that everyone views the world through
“cultural belief spectacles.” These spectacles act as filters, only allowing us to see
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what our culture tells us is there. In Stan’s language our culture is “anthropocentric”
and it needs to be “ecocentric” if we are to address the issue of sustainability; the
planet must come first – not humanity. Daniel Quinn describes our culture as a
Taker Culture, its main thesis being that the world was made for us and we have a
God-given right to use it in any way we see fit. The alternative (eco-centric) view,
which Quinn calls the Leaver Culture, would be to see the world as sacred with
our species being simply one of millions living in a complex, interdependent web.
Herman Daly, the great proponent of steady state economies, states simply that there
is something inherently wrong with a culture that treats the planet like a business in
liquidation.
At the root of all our problems – social and economic as well as environmental
– is Mother Culture – a culture that Western society is in the process of instilling
throughout the world through the application of harsh economic sanctions, threats,
and even warfare. Unless and until we are prepared to radically change our culture,
we will fail to achieve the goals that most of us at this conference espouse. The
good news is that culture can be changed radically and quickly once we take off our
cultural belief spectacles and see more clearly the direction we must go.
Let me end with two quotes, which express the idea I am attempting to get across.
As Albert Einstein famously put it, “The world we have created is a product of
thinking. It cannot be changed without changing our thinking.” And in The Story of
B, Daniel Quinn (1996) says: “If the world is saved, it will not be saved by old minds
with new programs but rather by new minds with no programs at all.”
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Question and Answer session
Q: What do your experiences suggest about the rural fatalism that was mentioned
earlier?
A: I think your approach makes a difference. Forecasting is fatalistic, e.g., you take
forecasts about the continuing shift from rural centres to urban centres; you just
accept that and you lie down and die. Backcasting is about having a vision of the
future you want and then figure out the steps you need to take to get there. We’re got
to be doing a lot more backcasting than forecasting.
Q: I’m interested in your views about TILMA (Trade Investment and Labour Mobility
Agreement). Alberta and BC have recently signed in, and this is becoming a hot issue
in Saskatchewan. Involves a major agreement that appears to set environmental
concerns or government regulations aside and gives industry ways to sue anyone
who disagrees with what they’ve done.
A: It seems out of hand that someone could sue you for not buying bio-engineered
food or for not putting carcinogenic materials in your gas. We need to take back
local control. At the national level we need to stand up and say you can’t tell us that
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we’ve got to put toxic materials in our gasoline or we’ll sue you. We’ve got to decide
what we’re doing as a local community, as a province, and as a nation, and stand
up for what we believe in. This is a direct result of a society where industry has all
kinds of rights and you don’t, that corporations are more important than people, that
economics is more important than the environment. These are all cultural beliefs,
and they are all are dead wrong. The more people who stand and say so through
individual and collective action, e.g., withholding taxes, the better.
Q: What are effective ways to bring a cultural shift about?
A: The Craik proponents tried various education strategies and faced several
problems, e.g., the need to clarify the social justice aspects of sustainability. This
took two hard days of talking through the issues.
Q: Did nay-sayers actively try to block or undermine steps?
A: Some people are neutral nay-sayers who try to discourage new ideas by saying
they simply won’t work. There are also those (lots) who actively work against more
sustainable options, e.g., municipal authorities who tried to block the permitting of
straw-bale construction in Saskatoon.
Q: We need to have tremendous respect for people who are embedded in small
communities and are willing to risk failure when new project ideas arise. It is much
easier for people to take this risk when they have roots elsewhere.
A: Agreed. There’s a big difference between a farmer who has his back up against
the wall and the government official who lives in the city and makes a good wage.
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Relearning the role of “community” in environmental governance: the case
of the Redberry Lake Biosphere Reserve
Maureen G. Reed, Department of Geography, University of Saskatchewan,
Saskatoon, SK
Abstract:
Rural communities experiencing depopulation have attempted a variety of
strategies to stem the loss of people, services, and associated well-being. In the
case of Hafford, Saskatchewan, the designation and implementation of a UNESCO
Biosphere Reserve was a deliberate effort to attract new initiatives to improve
the economy of the rural community, while maintaining its significant ecological
features. To be successful, however, these efforts also require a re-learning of
governance arrangements, defined here as institutional arrangements for collective
decision-making and action. In this sense, governance involves local activities such
as building networks, creating integrative projects, re-thinking the values associated
with land use, sharing information among a range of partners, planning for change,
and establishing integrative and collaborative partnerships with other community
organizations and governments.
Rural communities, built on myths and realities associated with (sometimes
contradictory) notions of rugged individualism, community and individual selfhelp, and the exploitation of natural resources must now establish new myths to
guide their actions. Conventional players in municipal governance structures and
hierarchies may also need to give way to alternative voices, visions, and pathways
for policy making. Challenges for proponents of new conservation initiatives include
finding ways to convince longstanding residents of the benefits of change, bringing
in new voices and values, and making a place for people with multiple interests to
work together to create a more cohesive vision for the future. These efforts will
also challenge local participants to draw on existing capacity, to recognize gaps,
and to find ways to build community capacity where required. This paper will focus
on the experiences of the Redberry Lake Biosphere Reserve to engage its local
community in conservation practices since it was established in 2000, emphasizing
its governance and capacity challenges and successes.

Introduction
Rural communities experiencing depopulation have attempted a variety of strategies
to stem the loss of people, social and environmental services, and associated wellbeing. In the case of Hafford, Saskatchewan, the creation of a biosphere reserve was
part of a deliberate effort to attract new initiatives to improve the economy of the
rural community, while maintaining its significant ecological features. In this paper,
I examine the evolution of the Redberry Lake Biosphere Reserve, arguing that the
different stages of designation and implementation require different forms of social
capital. As a consequence, local residents must learn then re-learn how to conduct
their activities in order to have a meaningful role in local environmental governance
and in sustaining rural ecosystems, economies, and communities.
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As I pursue this discussion, I describe both the evolution of the biosphere reserve
and the evolution of my own understanding of its efforts and challenges. I begin by
describing the nature and functions of biosphere reserves and explain how Hafford
residents achieved status as a biosphere reserve. Next, I describe different forms
of capital that may affect the ability of local groups to participate in environmental
governance. Then, I discuss the relative importance of social and financial capital in
the initial stages of the creation of the biosphere reserve. I emphasize how attention
to different forms of social capital reveals its on-going importance through the
transition from nomination to implementation. With this in mind, I consider what
forms of social capital were present and absent in the first few years after designation
of the reserve and provide recommendations for an enhanced role of the Redberry
Lake community committee in environmental governance.

What are biosphere reserves? Why Hafford?
Biosphere reserves are geographic areas designated because of the expressed desire
of local communities to work toward sustainability. Residents seeking biosphere
reserve status for their region must nominate it locally and have the nomination
endorsed by provincial and national governments, and finally by the United Nations
Education, Scientific and Cultural Organization (UNESCO). All biosphere reserves
are created to serve three functions: environmental protection, sustainable resource
use, and logistical provisioning for scientific research and education (UNESCO
2000). Biosphere reserves contain three zones: a core that must be protected by
legislation, a buffer where research and recreational uses that are compatible with
ecological protection are allowed, and a transition zone where sustainable resource
use is practiced (UNESCO 2000). In Canada, this last zone is frequently referred to
as the zone of cooperation. Biosphere reserve committees are volunteer organizations
that typically work with other non-governmental organizations, the private sector,
government agencies (e.g. Parks Canada) and municipalities to undertake educational
and demonstration projects, to provide logistical support for scientific research, and
to engage in collaborative planning and decision-making forums.
Much of the ecological significance of the Redberry Lake Biosphere Reserve rests
with the local aquatic environment that supports waterfowl and shorebird populations
that are considered globally and nationally significant (Schmutz, 1999). The core area
of the Redberry Lake Biosphere Reserve is the lake itself, protected by the federal
Migratory Birds Convention Act, with islands that are provincial wildlife reserves
(Fig. 1). The buffer zone includes a regional park that provides habitat for waterfowl
and shorebirds. The transition zone is dominated by private agricultural lands and
includes the town of Hafford and the rural municipality of Redberry. By population,
Hafford is the most significant community within the biosphere reserve.
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Figure 1: Location and Configuration of the Redberry Lake Biosphere Reserve
Socially and economically, Hafford and its surrounding region face challenges
of depopulation, loss of services, and threats to community viability. In the 2001
Census, Hafford’s population had declined by 5% since 1996 (or 16% since
1991), the median age of its residents was 55, and no resident under the age of
45 reported having a university education. Interestingly, 96% reported having a
religious affiliation. While not definitive, this number suggests a high degree of
social cohesion. The hospital in Hafford has been downgraded to a community
clinic where a doctor visits twice a week.
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Nominating an area to become a biosphere reserve is typically a complex process
running several years. Currently, there are 13 biosphere reserves in Canada, and
many areas have been nominated but never designated. One of the leaders during
the nomination process in Hafford believed that designation as a biosphere reserve
could help stimulate public and private investment in conservation-based tourism
that would be consistent with local values. In his words, “…people weren’t looking
for the big industrial…They basically said, let’s do things that allow this to continue
to be a nice place to live.” His foresight and hard work, combined with the ability
of others to focus on a common goal, gave rise to designation within record time.
Typically, the average time that Canadian regions take to move an idea from inception
to designation is seven years (Francis 2004); Hafford achieved this status in just
three years. Given the very strict nomination procedures and a daunting form, along
with sometimes-tricky community and government negotiations, this achievement
was no mean feat! Nevertheless, the translation from designation to implementation
has illustrated a limited role in local environmental governance.

The Role of Capitals in Environmental Governance
I define governance as formal and informal arrangements for collective decisionmaking and action. Participation in governance requires the ability to build networks,
create integrative projects, re-think the values associated with land use, share
information among a range of partners, plan for change, and establish integrative and
collaborative partnerships with government agencies at all levels, possibly privatesector groups, and with other community and/or environmental organizations.
A conceptualization of community capacity by Mendis (2004) helps to inform this
view of environmental governance. Mendis (2004) identified four types of assets
or capitals that serve as both stocks of resources and mobilizing forces to assist
or hinder communities from meeting common goals. Ecological capital refers
to the natural endowments of a region, including resource stocks and ecological
services (Roseland 2002). Economic/built capital concerns the financial resources
and physical infrastructure of a community. Human capital relates to the skills,
education, experiences, and general abilities of individuals (Flora et al. 1992;
Johnson and Stallman 1994). Formal and informal education, job experience, health,
entrepreneurship, and leadership skills are encompassed under human capital. By
contrast, social capital focuses on collective skills of a group that facilitate or hinder
collective action.
Although I recognize the importance of all capitals in governance, I place greatest
emphasis on social capital as a necessary condition for local participation in
environmental governance. Consolidating a massive literature, Cortner and Moote
(1999: 92) define social capital as “those features of social life – networks, norms,
and trust – that facilitate citizen association and enable participants to act together
more effectively to pursue shared objectives.” According to Savage et al. (2005),
the basic premise of social capital is that “recurring and patterned social interactions
among a set of individuals – in their neighborhoods, their churches and schools,
and their local organizations – generate networks and norms that affect a wide
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range of economic and social decisions” (p. 115). Given that their study focused on
environmental organizations, one might assume that these interactions also include
environmental decisions.
Researchers also distinguish among different forms of social capital. Bonding social
capital refers to relations among family, close friends, and neighbours (Putnam
2000; Woolcock 2002). Savage et al. (2005, 129) note that it is “inward looking and
reinforces exclusive identities and homogeneous groups.” Bridging social capital,
“which refers to networks and norms among more distant associates and colleagues,
is outward looking and encompasses people across diverse social cleavages” (Savage
et al. 2005, 129 referring to Putnam 2000). Put another way, people and groups are
able to establish networks with others who have somewhat different demographic
characteristics even if they do not know one another well (Klyza et al. 2006). This
networking is important, particularly for non-profit organizations, as it helps groups
coordinate activities and reduce the costs of their efforts by pooling resources or
by obtaining economies of scale (Klyza et al. 2006). Linking social capital refers
to the ability to make alliances with sympathetic individuals in positions of power,
enabling groups to access resources that are otherwise unavailable to them locally
(Woolcock 2002; Klyza et al. 2006).
Klyza et al. (2006) provide a useful classification to illustrate how activities
demonstrate and build forms of social capital. They note that social and recreational
activities as well as stewardship activities are important sources of bonding social
capital because they “unite group members and their neighbors” through social and
recreational enjoyment and conservation activities respectively (Klyza et al. 2006,
913). I would add that stewardship activities may also be an indicator of bridging
activities because they can bring together diverse groups or individuals to pool
resources and achieve economies of scale.
Education and communication activities may demonstrate either bonding or bridging
depending on whether these activities are rooted within local, tight-knit clusters or
reach out beyond these clusters to dissimilar groups. Partnerships in the form of
formal or informal alliances with other groups also serve a bridging function. Last,
linking forms of social capital may be observed and built when alliances are formed
between environmental groups and public agencies or private firms (Klyza et al.
2006, p. 913).
Different forms of capital, then, perform different functions locally and regionally.
By distinguishing among forms of social capital, this conceptualization can help one
analyze the relative success of Redberry Lake Biosphere Reserve to establish and
harness the necessary requirements to participate in environmental governance.

Research Methods and Findings 2001-2003
Primary empirical research in the biosphere reserve focused on the period from
2001-2003. I attended the designation ceremony in October 2000 and began my
research there in 2001 by considering how institutional arrangements shaped local
participation in environmental governance at two biosphere reserves: Redberry Lake
and Clayoquot Sound. This discussion is restricted to aspects of the Redberry Lake
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experience and is based on my of relevant documents, notes from local meetings I
attended, interviews of committee members of the biosphere and representatives of
government agencies and non-governmental organizations in the region (for more
details, see Reed 2007). Simultaneously, I supervised a Master’s student, Sharmalene
Mendis, who also conducted research in the region between 2001 and 2003. Her
research focused on ways to assess the community capacity of biosphere reserves to
meet their stated objectives. She analyzed data provided by Statistics Canada, field
notes she made after attending local meetings and events, and worksheets completed
during focus groups with committee members, general community members, and
youth living in the biosphere reserve (for more details, see Mendis 2004).
Mendis’s research revealed that Redberry Lake had high social capital, which
allowed them to do a lot immediately after designation. For example, the community
committee hired a consultant who worked with residents to establish a “Community
Plan for Sustainability” in which specific projects were identified (Sian 2001).
This plan was so successful that it became a model for co-operation plans in
Canadian biosphere reserves where the core areas were protected as national parks.
Additionally, the committee brought in speakers to discuss topics of local interest
such as holistic management, established relationships with academic institutions
and individual researchers, and sponsored local and international student internship
projects. These efforts raised the profile of the biosphere reserve and helped them
identify specific targets for the next few years. Mendis attributed these successes to
the region’s strong community spirit, high levels of social cohesion, and willingness
to participate in research and biosphere activities. In her words, “strong social capital
and a willingness to listen/be educated propelled the Redberry Lake Biosphere
Reserve region forward in the first two years [after] designation” (Mendis 2004, p.
144).
Her findings demonstrated the presence of bonding social capital. The activities she
cited informed local people whose background was relatively socially homogeneous.
They did not, however, lay the foundation for establishing broader networks with
dissimilar groups or alliances with those in positions of power.
Simultaneously, some limited forms of bridging capital were beginning to be
forged. For example, the presence of the biosphere reserve generated new research
by scholars at the University of Saskatchewan. The biosphere reserve also became
a target for a small number of international post-graduate students who sought to
learn about rural sustainability in a Canadian context. The UNESCO designation
helped to give heightened attention to Redberry Lake as a site for such research.
Additionally, work was being conducted in the local public school (that includes
elementary and secondary education) to encourage students to become aware
and involved in learning about local and extra-local environmental concerns and
in demonstration projects. These activities certainly heightened bonding forms
of capital and contributed modestly to bridging forms of capital. Notably absent
from this list, however, was any attempt to reach out to other kinds of conservation
organizations or government agencies to extend the reach and range of activities of
the biosphere reserve.
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By 2003, the biosphere reserve was struggling. Its limited financial resources had
provided sufficient funds to hire only a part-time coordinator and precluded additional
educational activities. It was forced to close its interpretive centre during the winter
because it could not pay the heating costs. The reserve was facing stagnation,
volunteer burn-out, and waning community support and interest. Mendis (2004)
concluded that while “social cohesion may be important for community capacity, it
is evident that it is not the sole factor in ensuring the success of a biosphere reserve.”
She went on to say, “…while economic capital does not ensure a community’s
success in working toward a common goal, it does play a key role in activating the
other capitals beyond a time frame where social capital can be the primary driver for
activity…Thus, financial capital is crucial for building and maintaining capacity…”
(Mendis 2004, 148).
My own findings for the period 2001-2003 initially supported those of Mendis
(2004). Repeated requests to the provincial government to provide core funding were
met with very modest levels of funding. Analysis of my interviews and documents
revealed that inadequate financial capital and limited human capital had restricted
local participation in governance. It appeared that the social capital – particularly its
bonding form – could not overcome the gaps that had emerged from the on-going
lack of financial capital. Upon reflection, however, evidence also pointed out that
the lack of bridging and linking forms of social capital hampered local participation.
Had these forms of social capital been more fully developed, some of the limitations
due to the lack of financial capital might have been addressed or overcome by pooling
resources with other organizations or demonstrating commitment in projects that
shared similar goals.
According to hydrographic data, the saline lake, for which Redberry is named, has
dropped 4.15 metres in the past 37 years (Saskatchewan Watershed Authority, 2003),
reducing the habitat for shorebirds who use the lake for nesting or staging. The most
significant drop in lake level occurred during the latest period of drought, from 2000
to 2003. Beginning in 1989, the Canadian Wildlife Service (CWS), a federal agency,
contracted the then Redberry Pelican Project to monitor the effects of visitors on nest
disturbance, undertake regular patrols of the bird sanctuary, and report violations
to authorities. The project also provided public awareness and education to local
residents through an interpretive centre built by the lake in 1992. During the 1990s,
funding from the CWS declined and by 2001, funding and activities associated with
lake monitoring and patrols were terminated (Anonymous, 2002).
Although civil servants working out of Regina (provincial headquarters) received
funding requests by the Redberry Lake Biosphere Reserve committee, neither the
provincial and nor the federal levels of government had been directly involved with
the biosphere reserve between 2000 and 2003. This seems ironic because provincial
and federal support is a prerequisite for designation, yet as of 2003, relevant civil
servants in Regina (provincial capital) had not been to the site. Even a regional
manager with the federal department, Agriculture Canada (located nearby in North
Battleford), revealed in interview that while he was aware of initial meetings about
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the nomination of Redberry Lake, he did not realize that it had been created, fully
three years after its designation! He had no on-going contact with community
members of the biosphere reserve.
At the time of designation, local conservation groups were also operating in the
region. Two groups in particular are notable: Ducks Unlimited Canada (DUC) and
the Nature Conservancy of Canada (NCC). These groups had undertaken local
projects with one another but found they were unable to connect with the community
committee of the biosphere reserve. For example, the representative of DUC proved
knowledgeable about the biosphere reserve and was able to identify several common
goals with the biosphere reserve based on his reading of the community plan (Sian
2001). These common goals included developing educational programming, water
quality monitoring, and sustainable agriculture. Beyond these common stated goals,
the DUC interviewee also identified other initiatives that could be shared, including
monitoring the loss of wetland and native/natural upland habitats, and promoting
understanding about how human uses in the biosphere reserve impacts is ecological
integrity. Yet, these common interests were never fostered.
My interviews of biosphere reserve committee members revealed serious distrust of
other conservation organizations, which were described as “secretive.” In the words
of one biosphere reserve committee member:
Those conservancies here….they’re running around, they don’t tell us what
they’re doing. But they’re running around…behind our backs all the time….
They want to be able to come in and say, ‘this is the model of development
that you guys need.’
By contrast, conservation organization representatives described the biosphere
reserve committee as “unstructured” and focused solely on obtaining operating
funds, rather than finding ways to work together. One representative stated:
At the meeting we were asked bluntly what our intentions were in the
biosphere reserve area. My response was to secure significant land in terms
of habitat, biological diversity, and intrinsic value….I was then asked how
much the biosphere reserve committee would be receiving in terms of cash
and the answer was none and communications have dropped off.
In the aftermath, conservation organizations decided to undertake their own projects
(some with each other) without further reference to the biosphere reserve committee.
Through mutual mistrust, the claims of secrecy and exclusion became, to some
extent, self-fulfilling prophecies. These activities (or lack thereof) also reveal an
inability to harness bridging and linking forms of social capital to advance the
participation of the biosphere reserve committee in local governance.
In 2005, another event illustrated the importance and relative lack of bridging and
linking forms of social capital. The interests of the biosphere reserve and those of
the provincial government to invest in a “green economy” converged. After years
of lobbying, the provincial government awarded the Redberry Lake Biosphere
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Reserve an operating grant that was sufficiently large to hire a director, renovate
the interpretive/research centre, and re-open the doors to the public. To some
extent, the awarding of this funding appears to demonstrate the presence of the
linking form of social capital. Additionally, the committee secured funding for an
initiative to promote ecologically sensitive farming practices through subsidies that
would provide farmers with financial incentives to protect their property within the
watershed. This project involved financial support from six rural municipalities, the
Saskatchewan Watershed Authority, Ducks Unlimited Canada, and the Prairie Farm
Rehabilitation Administration (PFRA) under the federal Department of Agriculture.
It appeared that finally, the biosphere reserve committee had gained the ear of
different levels of government and had enticed government agencies to open their
pocketbooks!
Yet, this observation has not significantly strengthened bridging and linking forms of
social capital. With core funding established for the next five years and a new project
in hand, a few modest changes were made to the composition of the committee,
although most of the members remained. None of the proposed projects from the
community plan adopted in 2001 (Sian 2001) was advanced. Partnerships with other
conservation organizations still have not been forged. Instead, the committee has
focused attention on seeking out additional funding for new, large-scale projects to
promote sustainable agriculture. Thus, even with the injection of financial capital,
the visibility of the biosphere reserve and its involvement in local governance has
remained modest.

Conclusion: Addressing Different Types of Social Capital Over Time
This nagging issue suggests that Castle’s (2002) observation that the existence of
rural groups may be necessary (if not always sufficient) conditions for social capital
formation needs refinement. The form of social capital is important if we are to
understand its relative success in different stages associated with the creation and
implementation of a biosphere reserve. Clearly, bonding social capital – the ability to
come together – was important for designation and the immediate period thereafter
in order to raise local awareness of the biosphere reserve concept. This finding is
supported by preliminary research I have conducted in other biosphere reserves that
reveals a similar pattern. Success at the nomination phase frequently relies heavily
on the human capital of one or two key individuals who can complete the detailed
information requirements and can draw on local bonding social capital to advance
the nomination (Reed 2006). Kyzel et al. (2007, p. 915) refer to these people as
“keystone individuals.”
To remain players in environmental governance, however, participants on the
biosphere reserve committee must draw on other forms of social capital. Recall
that governance involves activities such as building networks, creating integrative
projects, re-thinking the values associated with land use, sharing information
among a range of partners, planning for change, and establishing integrative and
collaborative partnerships with other community organizations and governments.
These activities require individuals and groups to embrace learning from and
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exchanging with others. Thus, implementation efforts must draw more heavily on
the bridging and linking forms of social capital. In the case of Redberry Lake, these
forms of social capital have not been well developed. Consequently, local people
must re-learn the nature of their participation to become meaningful participants in
environmental governance.
This key conclusion is in contrast to Savage et al. (2005, 129) who argue that landbased agricultural groups that bonded farmers and their families by “pursuing a
common economic self-interest of a few were being replaced by networks and norms
devoted to conserving the natural resources of many.” While I would agree that
the biosphere reserve committee is not a group of farmers defined by narrow selfinterest, I believe that Savage et al.’s (2005) conclusions are restricted to regions that
are shifting from an agricultural economy to a service and amenity-based economy.
This shift in orientation has yet to be realized at Redberry, where more traditional
agricultural activities continue to dominate and the region is experiencing decline
rather than renewal. Consequently, there is a need to nurture and enhance the forms
of bridging and linking forms of social capital if the biosphere reserve committee is
to become a serious actor in local environmental governance.
It follows that the transition from successful nomination to successful implementation
requires either a new set of people than those who had been involved in designation
or a renewed effort to learn a new set of skills by those people who have been
working on the biosphere reserve concept from the outset. This finding implies a
commitment to training and capacity development for and with local people. This
statement may come as a surprise – even a threat – to those people who have been
involved from the outset of the creation of the biosphere reserve as they may believe
that they have the stake, the track record, the expertise, and the commitment to
continue to pursue biosphere reserve objectives.
I want to emphasize that social capital – its presence or absence – is not the only factor
that explains the degree of success of a biosphere reserve committee to participate
in environmental governance. Other factors such as the nature of property regimes,
legal and regulatory arrangements, logistical resources, and public commitment all
affect local management practices and governance (for discussion, see Reed 2007).
Nevertheless, the extent to which local organizations participate in environmental
governance will be influenced by the form of social capital and how it is harnessed
at different stages in the management process.
At Redberry Lake, it is imperative that social capital be harnessed to establish
community-driven projects across the biosphere reserve that can be used to create
bridges with other organizations and government agencies. Such projects must be
tangible and visible so that local people can rally around them and take pride in
their area’s achievements. All biosphere reserves face challenges associated with
raising their profile and improving the local understanding of the biosphere reserve
concept. Addressing these challenges requires efforts to reach out both within the
local area and beyond to bring greater recognition to the biosphere reserve and to
assist the active participants to address biosphere reserve functions of conservation,
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sustainable development, and logistical provisioning. New efforts, therefore, should
be directed towards improving connections between local residents and others who
can help the biosphere reserve reach its potential and create a centre for sustainability
that is locally, nationally, and internationally significant.
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Fostering a learning community: the role of local knowledge and a ‘sense
of place’
Karen Rempel, Rural Development Institute, Brandon University, Brandon, MB
Abstract:
This presentation will encourage participants to reflect on the potential of learning
communities, local knowledge, and ‘sense of place’ for the conservation of native
prairie. Learning communities emerge when individuals form social relationships that
encourage the exchange or transfer of knowledge between and among individuals.
In practical terms, these relationships can be purposefully used and developed as
socio-cultural learning approaches that include such techniques as mentoring, peer
counseling and network alliances. In the vernacular of conservation, the terms
learning and learning communities are used interchangeably with educational and
awareness programs and are imbued with the potential to change and transform
ideas and practice. This potential will be examined through a description of the rich
history of learning and learning communities in the context of the Canadian prairies.
The discussion will then focus on the inter-related terms: local knowledge and a
‘sense of place,’ which are foundational constructs of social theory. These constructs
reflect (a) the notion of habitus or ‘sense of place’ which creates fluid and dynamic
tension between an individual and his or her environment; and (b) the idea that local
knowledge is continually shaping and reshaping an individual’s knowledge as he or
she experiences the sense of place. Together, these concepts and techniques can be
highly effective in encouraging prairie conservation efforts at the local level.
Conservation education and awareness programs are very often aimed at communitylevel learning activities. The goals of these programs typically focus on increased
participation in prairie conservation. This paper examines three facets of communitylevel learning that have particular relevance to what we know about our prairie
landscape and how we can encourage greater participation in conservation efforts.
First, there is a rich tradition of learning in rural prairie communities. Second, this
history fosters an appreciation for the influence of local knowledge and a ‘sense
of place.’ Lastly, the importance of local knowledge informs three contemporary
approaches that may lend themselves to prairie conservation education and
awareness programs.
Tradition of learning in prairie communities
Early examples of community-level learning activities on the prairies can be found in
rural communities in the late 19th and early 20th centuries. Canada was an immigrant
society faced with many challenges of nation building over large geographical
areas. From these many challenges grew the need to build labour skills and to
inform immigrants about becoming participating citizens in Canada’s democratic
processes (Selman et al., 1998). As described by Hawkins (Selman et al. 1998)
much of Canada’s adult learning efforts were based in and for local community
involvement:
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…the concern is more with what one might call the ‘community’ aspects of
adult education. Partly this is a consequence of geography and time. With
newly formed and changing communities, with immigrant groups, with the
awful challenge of distance, methods and aims are bound to be different. But
there is also a newer, consciously evolved philosophy of adult education. It
stems from a deep concern with the processes of democracy – with how the
individual and the group and the community work, as much as what they set
out to achieve. Hence, the emphasis in their scheme of things on group work,
community organization, discussion methods and techniques, leadership
courses and so on, and as a background to all that, on the use of mass media
to spread a common basis of information for their discussion and their social
actions. (p. 44)  
The following examples have been selected to illustrate two forms of communitylevel learning activities. One example is the Women’s Institute, which has its roots
as a voluntary educational organization aimed at rural women (Chapman 1950).
Originating in Ontario in the last decade of the 19th century, the first locals of Women’s
Institutes were formed around 1910. In rural areas, Women’s Institutes provided
educational programs and leadership training skills as well as a chance for isolated
farmwomen to socialize and learn more about the world around them. In the early
years, these organizations focused on improving the domestic skills of rural women.
Over time, Women’s Institutes also took on advocacy roles aimed at pertinent rural
issues, including pension rights, maintenance payments, rural childcare and health
and education services in rural areas (Cox 1997). Women’s Institutes used what
we now know as a ‘train the trainer model’ to deliver adult education activities.
Specialists would present a course program to eight to twelve women, who would
return to their home community and offer the lessons. The model proved successful
and often propelled rural women into leadership roles in their community.
University Extension programs are another example of community-level learning.
Extension activities, particularly in prairie communities, have helped rural people
adopt new agricultural methods, engage in citizenship education, and improve
domestic and homemaking skills. Over the past few decades, many universities
have eliminated University Extension departments, with the University of
Saskatchewan being a notable exception (Haughey 1998). For more than 95 years,
the U of S University Extension has encouraged and supported learning activities
in rural communities, including support for music festivals, agricultural societies,
homemakers’ clubs, and horticultural societies.
Local knowledge and a ‘sense of place’
These examples are embedded with two inter-related terms: local knowledge and
a ‘sense of place.’ Both concepts are foundational constructs of social theory and
include (a) the notion of habitus or ‘sense of place’ and (b) the idea that local
knowledge is continually shaping and reshaping an individual’s knowledge as he or
she experiences the sense of place. The term habitus comes from the work of French
sociologist, Pierre Bourdieu, who explored the relationship between individuals and
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society, not as a dichotomy but as an interaction of structure, function and process
(Bourdieu and Wacquant 1992). Habitus is the conceptualization of the fluid and
dynamic tension between an individual and society, where individuals are continually
responding to, and interacting with their own unique ecological system composed
of the people and the relational networks around them (Smith 2003). Thus, we each
develop our own unique ‘sense of place’ that changes and adapts within a variety of
social networks (Coleman 1990). In rural areas, these networks have been described
as bureaucratic or governmental networks, market networks, communal or familial
networks, and volunteer or association networks (Tiepoh and Reimer 2004).
Contemporary approaches to learning communities
There are many strategies or approaches that conservation practitioners can adopt
or use to ‘grow the community.’ For example, the Prairie Conservation Action Plan
and its partners have offered a range of training sessions, workshops, field tours,
fact sheets and public awareness publications. Individually or collectively, these
activities doubtless have an impact and to a greater or lesser extent are effective at
expanding the conservation community of practice. Individuals respond and learn
from all types of interactions. However, as Houle (1984) states, “while learning is
often a result of conditioning or a by-product of actions pursued for other purposes,
substantial accomplishments are usually achieved as a result of sustained and
earnest effort ” (p.2). From a social theory perspective, these efforts are likely to
be especially effective if they originate from an individual’s local knowledge and a
sense of place.
Sociologists, educators, community development practitioners and others have
developed many approaches to take local knowledge and a sense of place into
consideration. Three examples are examined here to illustrate the use of local
knowledge, a sense of place and the value of relational networks in communities.
One example is the Social Mobilization Approach (SMA), which Channell (2000)
introduced as a tool or framework to help practitioners identify appropriate
mechanisms to mobilize local communities. The SMA is based on the philosophical
notion that solidarity in organizations is a manifestation of social capital than can
be transformed into tangible, local level resources. Solidarity is found in all kinds
and varieties of micropolitical associations, such as environmental organizations,
action groups, church organizations or gender organizations. Most importantly, the
solidarity or cohesiveness within these groups can be used to mobilize communities
to action. Notably, the SMA does not advocate assimilation of various groups, nor
does it call for an alteration of existing social organizations patterns (Channell
2000).
The SMA has the potential to bring together dispersed organizations in the
community. Together, they determine needs, although a new amalgam or formalized
partnership is not necessarily a desirable outcome. Ultimately, it is the community
who selects the strongest organization or organizations to carry out the program of
activities. Under these circumstances, local knowledge and a sense of place are key
factors behind community mobilization efforts.
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As an approach, the SMA suggests two phases of activities (Channell 2000). In
phase one, the practitioner undertakes a participatory community process to identify
an appropriate micropolitical organization that has the capacity or willingness
to mobilize local resources. Obviously, potential biases of the micropolitical
organization need to be acknowledged and assessed for appropriateness. Once
identified, the practitioner and the organization move to implementation, the
second phase, and the organization can or may be willing to play a limited role on a
continuum of activities.
Successful implementation of an SMA includes the following guidelines (Channell
2000):
• T
 he choice of the organization and the appropriateness of its role require careful
consideration, preferably in consultation with other local organizations.
• Implementation of the mobilization efforts is situated-specific. Thus, the outside
agency needs to be mindful of the limitations as well as the potential of these
efforts.
• Solidarity is a mobilizing force already exists in communities. Outside forces
should not be used to develop or adjust these micropolitical organizations.
Detractors from an SMA warn against the potential of bias and exploitation by the
single entity or multi-sectoral organization. However, in this discussion, we are
focused on conservation efforts based on the realities of the prairie communities.
The solidarity frequently found in small, vested-interest groups can have significant
mobilization capacity for conservation efforts at the local community level.
Another approach for fostering a learning community is rapid rural appraisal (RRA),
which came out of extension agriculture efforts in the 1980s in developing areas.
Extension agriculture professionals needed to encourage a more rapid adoption of
new techniques or innovations at the local community level. At the same time, they
recognized that there were a range of diversity, complexity and cultural attitudes
across communities that needed to be taken into consideration for extension
activities. This brought about the development of the participatory RRA process.
Today, RRA is recognized as a ‘quick’, cost-effective way to investigate, analyze
and present information on local rural life and communities in a time-efficient yet
rigorous manner.
The most important feature of RRA is the high level of importance given to local
knowledge and “indigenous technical knowledge’ (Farrington and Martin 1988 as
quoted in Dunn 1994). Typically, RRA is a guided, qualitative research methodology
cooperatively developed and used by people in the community as well as technical
or academic researchers. The purpose of RRA is to use local knowledge to help
define problems, determine any actions and monitor results. RRA also brings
a cultural orientation and reminder that agricultural knowledge also resides in
local people, their history and methods. This is an important consideration for the
increasingly urban non-farm conservationists or agricultural scientists (Dunn 1994).
Learning from and with rural people means that farmers’ and ranchers’ perceptions
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and understanding of resource situations and problems are important to learn and
comprehend. Only with this understanding can solutions be viable and acceptable
in the local context because local inhabitants possess extensive knowledge about
their resource setting (Crawford 1997). To reiterate, the acknowledgement and use
of local knowledge is of primary importance to RRA. One can easily understand its
application and importance to either rural or urban conservation efforts.
The final example is the set of sociocultural learning approaches, more commonly
known as ‘communities of practice’ or ‘situated learning.’ Learning activities evolve
or are promoted by a relational network of individuals engaged in the common activity
sustained over time and in the context of the wider community. Situated learning
uses the social context of the learner as an instructional tool (Lave and Wenger
1991). This social context includes a variety of more knowledgeable individuals
who have greater knowledge and who are willing to pass their knowledge along to
others (Young 2003).  
Sociocultural learning approaches to learning are featured (a) by learning activities
linked with the sociocultural situatedness of the learner (Bonk and Kim 1998) and
(b) by the variety of sponsors or agencies in the community that facilitate learning
opportunities. Sponsors can include businesses, labour organizations, churches,
industry associations, and special interest groups (Selman et al. 1998).
Three points from the extensive literature on socio-cultural learning approaches are
relevant here.
1.

2.

3.

I nformation and communications technologies (ICT) are changing access to
learning opportunities as well as the amount and type of available information.
Virtual learning and social networks are being created by electronic bulletin
boards, satellite conferencing, video-conferencing, electronic journals and so
on. ICT is changing how, what and where we learn, just as it is changing and
expanding physical boundaries.
In addition to virtual learning opportunities, socio-cultural learning approaches
recognize a variety of learning venues in a community. These include museums,
businesses, conferences, retreats, libraries, recreational centres and lobbies or
waiting rooms.
Socio-cultural learning approaches focus on the outcomes of learning (for
example, change in behaviour) rather than a particular set of skills or abilities.  

Concluding comments
This paper has tried to foster critical thinking about ways to “grow” a learning
community for conservation. Learning communities are established when individuals
form social relationships that encourage the exchange or transfer of knowledge
between and among individuals. These relationships can be purposefully used and
developed using a variety of approaches that build on local knowledge, a sense of
place and the relational networks in communities.
There is an additional dimension that conservation practitioners need to consider.
That is, the nature of the people we hope to engage in conservation activities.
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Statistics show that the most likely environmental activists are individuals in the
community who are better educated, have average to high incomes and have more
liberal progressive attitudes (Theodori & Luloff, 2002). Not surprisingly, these
characteristics are very similar to the socio-demographic group that is most likely to
engage in lifelong learning activities throughout their entire lives lifetimes (Hoare,
2006). Furthermore, these individuals are more likely to incrementally seek new
knowledge and understanding and to be critical and reflective thinkers.
What are the implications of learning community research for conservation
practitioners? First, practitioners should value and use local knowledge and
relationships in whatever approach they take. Consider what is locally known as
the starting point for activities, not what we as ‘experts’ would like people to know.
Second, conservation practitioners need to be continual learners characterized by
substantial efforts to increase our own knowledge and understanding. If we are to
appeal to the type of conservation activist that will help make a difference, we need
to be proactive in fostering our own learning community.
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Sustainability is Responsibility
Peta White, Faculty of Education, University of Regina and Saskatchewan Outdoor
and Environmental Education Association (SOEEA), Regina, SK
Education is often categorized as Formal, Non-formal, or Informal, but what is
its purpose? Our current education system was designed by 18th and 19th century
governments to create workers to feed the factories of industrialization. Workers were
trained to know enough to become good employees. So what then, of curriculum?
As both a program of study and a manifestation of our cultural and built heritage,
curriculum was/is created by governments, by their bureaucrats… and ultimately by
us, as we are responsible for choosing those who govern us. And that is what I would
like to talk about today – our responsibilities.
I came to Canada from Australia a year and a half ago, and in that time I have seen
many wonderful, environmentally focused school programs in elementary, middle
years and secondary settings. Some programs focus on reconnecting students with
their environment. Some provide the opportunity for students to get outside and
enjoy experiences in and of nature, developing a sense of place and a comfort,
an affinity, with the ecosystems we affect and depend on. All of these programs
have the same things in common: passionate teachers, supportive schools, and
community involvement. In each case, individuals are taking responsibility. But is
this enough?
My research interest is around how we each practice sustainable living, to lighten
our impact on the Earth. This involves taking personal responsibility for the
choices we make since as one of my research participants put it, “sustainability
is responsibility.” To this end, I question how much our education system and our
curricula value these alternative ways of knowing and being. They are labeled
alternative because they don’t subscribe to the hegemonic capitalist system ruled by
economics. As David Suzuki said here in Regina this February, we need to put the
ECO back into economics. We need to walk our talk. Not sustainable development,
but sustainable living.
So what is happening in education in Saskatchewan? The recently redesigned grade
10 curriculum offers a life sciences unit called “sustainability of ecosystems.” This
provides an explicit opportunity to engage 15 year olds in current environmental
issues, and I have noticed two excellent programs that support this. One is a project
conducted at the University of Regina as part of the CRYSTAL Project with a
group of teachers who are trying to better engage their students in science and using
climate change as an integrated theme to teach this grade 10 unit. This is inspired,
and results suggest that it is working, as students are engaging with the issues,
passionately. The students are developing a deeper understanding for the issues
and choosing to take responsibility to act. The second project is the Youth Forum
on Sustainability coordinated by the Royal Saskatchewan Museum and recently
conducted in Humboldt and Prince Albert as well as here in Regina. In this program,
students learn how to take responsibility by conducting action projects that result in
students working closely with a variety of community members. The Youth Forum
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model appears to be effective since, as Lynn Oliphant has just told us, people learn
by doing and learning is a journey not a destination.
There are many local, regional, and national organizations that are trying to
foster sustainable living through the education system. Examples include the
Saskatchewan Education for Sustainable Development Working Group (SESDWG),
the Saskatchewan Outdoor and Environmental Education Association (SOEEA), the
Alberta Council for Environmental Education (ACEE), the Canadian Network for
Environmental Education and Communication (EECOM), and the North American
Association for Environmental Education (NAAEE). In addition, the United Nations
has declared this the decade for Education for Sustainable Development (ESD) and
Saskatchewan has, just yesterday, celebrated the establishment of a Regional Centre
of Excellence in ESD in this province, the first of two in Canada. At the program
level, pre-service teacher education programs with a focus on social justice and
environmental education at the University of Regina are offering training teachers
an opportunity to prepare for educating students in the current issues.
As with any type of education, learning for sustainable living is all about working
with concepts that students bring into our classrooms and offering them opportunities
to challenge and possibly (hopefully) adopt conceptions that mesh with those of
dominant discourse. This is the essence of societal construction and is rooted in the
fact that learning is social, knowledge is constructed, and education occurs within
larger, cultural narratives.
My colleague at the University of Regina, M.J. Barrett, is currently completing her
doctoral studies, which suggest that for a school based environmental education
program to succeed, it requires not only the support from the school (time, money
and resources) and the obvious passion and commitment of the staff, but also a
facilitating or enabling cultural narrative or discourse. It is here that the community
– yes us, each and every one of us in this room today – can take responsibility. We
are responsible for creating the culture, the discourse that enables education to focus
on what students in the 21st century really need to practice sustainable living and
understand themselves as parts of the ecological systems of this planet, not separate
and certainly not above it.
I bet a large percentage of you are parents, which gives you a great opportunity to
change one significant dominant discourse in education, one that has been a limiting
feature for decades: assessment and evaluation. While educators are hamstrung by
the need to produce marks with percentages and grades, which made up the system
many of you were taught in, assessment and evaluation is out of synch with the
pedagogically appropriate teaching strategies that will facilitate the greatest learning
for our children, enabling them to practice responsible and sustainable living. If you
always do what you have always done, you will always get what you have always
got (Anon). Assessment and evaluation practices need to change to support learning,
to support the learner, to support our children to be sustainable and responsible
practitioners. As Cheryl Heming just told us, education can lead change, so here is a
chance for parents to lead a significant change in the culture of education.
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In summary, even in a complex and interwoven structure like the education system,
individuals need to take responsibility. We can take action to change the discourse
and thus the culture. We need to be the change we want to see at every level of
society. As Margaret Mead put it, calling for hope and empowerment: “Never doubt
that a small group of committed citizens can change the world, indeed it is the only
thing that ever has.”
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Ecological Services
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Value and Preservation of Ecological Services of the Northern Great Plains
Josef K. Schmutz, Centre for Studies in Agriculture, Law and the Environment,
University of Saskatchewan, Saskatoon, SK,
Allen Patkau, Saskatchewan Stock Growers Association, Dundurn, SK,
Ken Belcher, Department of Bioresource Policy, Business & Economics,
University of Saskatchewan, Saskatoon, SK,
Renny W. Grilz, Nature Conservancy of Canada, Calgary, AB,
Peter E. Joyce, PFRA Strategic Alignment Directorate, Regina, SK,
Wade and Louise Popescul, Saskatchewan Stock Growers Association,
Glentworth, SK and,
Kerry Holderness, Agricultural Producers Association of Saskatchewan, Regina, SK
1.0 Workshop Mechanics
This workshop on ecological services was suggested by Allen Patkau and Joe
Schmutz, and approved by the organizing committee for the 8th Prairie Conservation
and Endangered Species Conference and Workshop. The committee judged the
workshop to be consistent with the conference theme “Homes on the Range:
Conservation in Working Prairie Landscapes.
Allen Patkau and Joe Schmutz co-hosted the workshop and invited the participation
of the five presenters. The conference proceedings were audiotaped and Joe
Schmutz prepared a written transcript of valuable input and wide-ranging questions.
Joe Schmutz also provided the summarizing discussion, and with input from the
presenters listed some recommendations.

1.1 Definition and Scope.
The goal of this workshop was to explore ecological services in the context of
‘working prairie landscapes.’ We review how ecological services function, what
role they play for human and other residents on the prairies, and what strategies we
might employ to manage ourselves in such a way so that nature’s ability to deliver
these services in the future is maintained.
Ecological services can be defined as the conditions and processes through which
natural ecosystems sustain and fulfill human life. These processes are driven
ultimately by the sun’s energy, by gravity or erosion, and involve both the non-living
parts of nature (e.g. clay soil, water) and living creatures large and small. In addition
to enabling the production of ecological goods (e.g. beef, grain, lumber), ecological
services include life-support functions, such as cleansing, recycling, and renewal.
They also provide less tangible aesthetic and cultural benefits (Daily 1997).
Our discussion focuses on ecological services per se. We mostly leave a consideration
of ecological goods for another day.
Agriculture is an industry that is wholly dependent on certain ecological services
for its productivity. For example the availability and flow of nutrients in the soil, the
distribution and quality of surface and ground water, the pollination of crops, the
production of forage biomass and the provision of genetic material are all ecological
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services that determine the productivity and viability of agricultural systems.
Most of these ecological services are irreplaceable or the substitute technology is
prohibitively expensive.

2.0 Ecological Services and the Role of Value
Presented by Ken Belcher
2.1. Abstract:
There is an increase in the understanding of the value of ecological goods and
services at the same time as there has been an increase in concerns over the loss of
these ecological goods and services to a range of pressures. In order to address these
concerns it is important to understand the nature of ecological goods and services and
their value. The ability or willingness of managers and decision makers to recognize
these values has a significant impact on the conservation of ecological goods and
services. This discussion will focus reviewing ecological goods and services in the
Canadian prairie landscape, highlighting the mechanisms to interpret value. The
role of policy and programs in the degradation and conservation of ecological goods
and services will also be discussed.
2.2.	Background
The sustainability of agricultural production demands that ecological services be
conserved. While the range of benefits provided by ecological services should be
a strong incentive for conservation but evaluating and quantifying the benefits
has proven to be difficult as most are not captured by conventional market-based
economic activity and analysis. This paper will examine some important challenges
to ensuring the provision of ecological services and discuss some of the primary
policy measures to accomplish this on agricultural landscapes.
2.3. Characterizing Ecological Services
Ecological services, as a concept is receiving increasing attention by researchers and
policy makers. However, it is useful to understand other characterizations of these
issues as this knowledge contributes to the understanding of the values and policy
initiatives.
In economics capital is defined as the stock of resources that produces a range of
economic goods and services. Any productive system requires the combination of
different categories of capital to produce outputs. In general, capital can be separated
into three categories, i) manufactured capital, ii) human capital and iii) natural
capital. For example, an agricultural system requires a collection of manufactured
capital (e.g. machinery, buildings), human capital (e.g. labour, management skill,
marketing networks) and natural capital (e.g. soil fertility, pollinators, forage plant
species) in order to produce agricultural commodities. The quality and quantity of
ecological services provided is directly determined by the quality and quantity of the
natural capital on a farm or in an agricultural region. For example, as natural capital
stocks are depleted the capacity of the system to provide ecological services is
diminished. Characterizing systems in terms of capital stocks provides indicators to
system health while also providing specific targets for conservation (e.g. maintaining
natural capital stocks).
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Another concept that is conceptually similar to ecological services is the
characterization of agriculture as a multifunctional industry. A multifunctional
agriculture is defined as a system that jointly produces food and fibre commodities
and a range of non-commodity effects that can be beneficial or detrimental to society.
Within Europe, multifunctionality is a predominant characterization of agriculture.
The concept of multifunctionality encompasses the idea that there is joint production
such that a firm produces two or more outputs that are interlinked so that an increase
or decrease of the supply of one output affects the levels of the others. For example,
annual crop production using zero tillage can jointly produce carbon sinks that
mitigate climate change. Annual crop production can also jointly produce nitrate
pollution in surface water. Therefore, in a multifunctional agriculture ecological
services can be increased (or decreased) with the level of commodity production. It
is important to recognize that within a multifunctional agriculture some commodity
and non-commodity outputs are considered complements (cattle produced on native
rangeland and grassland bird habitat) while in other cases commodity and noncommodity outputs are competitive (crop production and surface water quality).

2.4. Market Failure
By nature, private agricultural managers make decisions on land use and resource
allocation based on the information they have, including economic signals. In many
cases the decision makers take into account only those components that have value
represented by prices, and personal benefits that are available under a particular
management strategy. Some of the ecological services provide direct benefits to
the private manager (e.g. soil fertility, nutrient cycling, native range productivity).
However, a significant proportion of the ecological services in agriculture systems
have public good characteristics and provide benefits that have values that are
difficult or impossible to quantify by the private manager. For example, there
is no mechanism in place to translate to the manager the value of many of the
benefits provided by conserving a wetland within an agricultural field. The value of
biodiversity, wildlife habitat, carbon sequestration, down stream flood control etc.
will not accrue to the land manager. At the same time, the land manager shoulders
the additional costs of conserving the wetland including decreases in field operation
efficiency and loss of land productivity if the wetland was drained and converted to
annual crop production.
Based on the economic signals apparent to the manager, the rational decision,
depending on the cost of conversion, will be to convert the wetland to annual
crop production. In most cases the major benefits associated with retaining system
function providing ecological services, are externalities accruing to society at local
and global scales. Conversion generally makes narrow economic sense because
these “external benefits” (or costs) have little impact on those standing to gain
immediate private benefits from land use change (Balmford 2002). This is called a
market failure in that the economic market fails to allocate resources in a way that is
efficient – maximizing the net welfare to society. Therefore, in the absence of policy
and programs that encourage conservation and/or discourage environmentally
damaging management, the agricultural landscape will tend to provide too few or
too low quality ecological services from society’s perspective.
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2.5. Valuation of Ecological Services
Given that the market failure that results in an under-provision of ecological services
by agriculture, there has been much research focused on quantifying the value of
ecological services. The majority of this research has focused on estimating an
economic value to the non-commodity components of ecological services including
the economic value of wetlands, wildlife habitat, flood mitigation, water quality etc
(e.g. Farber and Costanza 1987; Loomis et al. 2000).  There are a broad range of
techniques that have been developed to quantify the economic value of non-market
goods and services including survey approaches (stated preferences) and related
market approaches (revealed preferences).
Quantifying the value of the ecological services of concern should, in theory, enable
policy makers and managers to make more informed decisions on the provision
of natural capital within the landscape. However, it is important to recognize that
economic valuation of ecological services is not without concerns. The economic
value of a good or service can be influenced by a wide range of factors including the
size of the local population, the spatial scale of benefits or costs (local, regional or
global benefits), the biophysical characteristics of the location including hydrology,
climate, scarcity of natural capital and the influence of functional thresholds and
the temporal scale of benefits and/or costs including the potential for irreversible
changes. These factors can result in the estimation of inappropriate values, values
that are relevant to a very narrow temporal and/or spatial target, and values that
cannot represent the complexity of ecological services.

2.6. Policy Approaches
Societal concerns over the quality and/or quantity of ecological and services
provided by agricultural landscapes have initiated increasing activity in the area
of policy development. There is a wide-range of policy instruments that have
been used or proposed to influence the supply of ecological services. The policy
instruments can be separated into three broad categories, i) command and control
measures, ii) economic instruments, and iii) advisory and institutional measures.
The characteristics of each of these measures will now be discussed.
Command and control measures use compulsory restrictions on farmer choices
to achieve specific levels of environmental quality. These measures include bans;
permit requirements or minimum obligations. Farms that are non-compliant are
usually subject to fines and/or withdrawal of financial support (cross-compliance).
Command and control measures implicitly assume that the public holds the right to
the environmental resource and the restrictions, in some jurisdictions, correspond
to “the management that a farmer could reasonably be expected to follow”
(European Commission, 2005). These measures are most often implemented when
the consequences of not changing practices are drastic or irreversible and/or the
governing body wishes to minimize risk and uncertainty by providing specific goals
(e.g. nutrient pollution of ground and surface water, pesticide pollution, endangered
species). Command and control measures are not used extensively in agriculture
with concerns about inflexibility in terms of management response options such that
the measures can often limit options for innovation.
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Economic instruments are used, as a policy measure, to change the costs and benefits,
and therefore the price signals, driving land use decisions. These instruments usually
involve some form of monetary transfers through a) payments, b) taxes/charges or
through c) new economic markets.
Payments are a commonly used tool that encourages land managers to adopt measures
that provide environmental benefits or decrease environmental costs. The objective
is for the payment to correct the market failure by creating an economic signal
that the decision maker can respond to. Two primary types of payment programs
are those that are based on farming practice - working land programs including
beneficial management practices (BMPs), decreased input intensity, organic
incentives – and payment programs that are based on resource retirement - land
set aside (Conservation Reserve Program, Wetland Reserve Program, Permanent
Cover Program). The payments can be targeted at environmentally sensitive land or
land with high potential productivity for environmental benefits. In existing policy
frameworks greater payment levels tend to be associated with greater environmental
management expectations.
Historically North American agri-environmental policy emphasized land retirement
but has recently increased focus on working land programs. One explanation for this
is that programs that pay for environmental benefits are often considered green box
category incentives under the World Trade Organization rules and as such represent
a trade rule compliant form of farm income support. However, since participation
in these programs is voluntary and greater adoption comes with greater payment
rates this type of program can become very expensive for taxpayers if the ecological
service objectives are ambitious and/or the targeted land has very high value in
applications that don’t provide ecological goods and services. In addition, these
programs may be viewed as providing non-sustaining environmental improvements
with changing government priorities and evidence of conversion of land back to
historical management as soon as the payments stop (Dobbs and Pretty 2001).
Alternative economic instruments include Environmental taxes and charges which
impose additional costs on farm inputs or outputs that are a potential source of
environmental damage (e.g. pesticides, fertilizer, water). These instruments are based
on the assumption that farmers should bear the cost of complying with environmental
standards but are rarely used due to price taking nature of industry. Another economic
instrument, tradable rights, involves the establishment of environmental permits,
restrictions, maximum rights or minimum obligations that are tradable. Transfer of
these rights occurs at a price, establishing a market for environmental goods and
services (e.g. water extraction rights, wetland mitigation credits, carbon trading,
fee hunting). This approach creates a market for select ecological services where no
market existed.
Advisory and Institutional measures to address the supply of ecological services
usually involve the government providing support to enable farmers to participate
in community and collective projects to address environmental issues. The support
can be provided through the following mechanisms:
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▪	Research and development – investment to improve the understanding of the
interactions between agriculture and the environment. For example, research
activities to establish appropriate BMPs to encourage farmer adoption.
▪	Technical assistance/extension – complimentary to research and development,
provides farmers with on-farm information and technical assistance to, for
example, adopt BMPs or to complete environmental farm plans. Intended to
induce voluntary adoption of management that will provide environmental
benefits. Since the adoption of the beneficial management is completely
voluntary, effectiveness of this measure is dependent on the private benefits
provided to the manager including financial benefits as well as private
stewardship goals of the farmer.
▪	Labelling/Standards/Certification – investment in developing the necessary
institutions to enable the implementation of, for example, eco-labelling
initiatives. These labelling/standards/certification initiatives enables consumers
to distinguish products that are produced using environmentally beneficial
management practices and enables producers to receive a price premium on
products (e.g. organic production, integrated pest management, watershed
conservation, bird habitat provision). It should be noted that labelling initiatives
are only effective where private gains from participation can be captured in the
market.
▪	Community-based measures – government supported but community-based
groups that implement collective projects to improve environmental quality
in agricultural landscapes (e.g. landcare program in Australia). Government
support is often through research, planning, technical assistance and extension
with objective to mobilize and motivate communities to take on greater
responsibility for addressing local or regional environmental issues. These
initiatives focus on improving the flow of information between community
members and enable the application of local knowledge (human capital) and
employ peer pressure to attain results, often at a landscape or watershed scale.

2.7. Conclusion
The provision of ecological services from agricultural landscapes is primarily
dependent on the management decisions made by farmers within that landscape.
However, the signals driving those management decisions often do not include the
value, to society, of the ecological services at risk and as a result these ecological
services are under supplied. Because many of these ecological services are not traded
in a market techniques have been used to quantify the social value. However, the
nature of these estimated values dictates that they need be used with caution when
developing solution approaches. Nonetheless, a broad range of policy measures have
been developed as a means to address the negative impact on ecological services,
many of which attempt to ascribe a value to the farmer, for the benefits provided by
the ecological services targeted. It is apparent that an optimal approach will need
to employ a suite of policy measures and that no single measure will provide a
sustainable, socially preferable level of ecological services.
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3.0. Ecotourism in the Grasslands
Presented by Louise and Wade Popescul
Abstract:
Wade and Louise Popescul’s Bluff Creek Ranch is located next door to Canada’s
Grasslands National Park. In an attempt to generate more cash flow off their land
base they started renting out horses and guides to people interested in touring the
park and surrounding area in a different way. Wade and Louise will discuss how
this initiative has affected their lives, their place, and their relationships with their
neighbours and the park, and how their local community has benefited from it.
We live in a very beautiful area of Southern Saskatchewan, which is located in
the Wood Mountain Hills on the south side of the north/south continental divide,
bordering the north edge of the East Block of Canada’s Grasslands National Park
(GNP). It is an area of wooded uplands with deep coulees that smoothes out into
the rolling plains of open prairie. It is an area that can stir up very different types of
emotions, from the love of a beautiful warm spring day with new life every where
to the fear of a thunderstorm in the hot dryness of summer, from the peacefulness of
a beautiful sunset that leads into a starry moonlit night to the haunting feeling that a
minus 40 degree night in the death of winter can instill in you. It is a land of mixed
emotions that shows up in both the environment and the people who live there.
With this said, we decided that we would like to share this with others and at the
same time provide a source of cash flow to help us out in the summer months. We do
day rides where we charge by the hour and multi-day rides where we charge by the
day. Because our ranch is what pays the bills, we work our rides around the ranch
work. We do our best to fit everything in and make time to spend with our family,
Jesse, Tyler, and Jade our teenage children who are involved in the ranch and enjoy
various school sports, hockey and rodeo.
We have some really great neighbors who are willing to share their lives, their places,
and their facilities with us. Some examples are Frank, Murray and Jan Linthicum
(my dad, brother and sister in-law) whose main corals in their lease we use as a
base camp for our multi-day rides. They also allow us to use some of their horses
if needed. We also have cousins and friends who have pastureland in the area that
allow us to ride through it. Last summer we had the privilege to take some our guests
trailing cattle for the day with Lloyd Anderson and his family across some freshly
burned prairie. It was quite an experience for all of us. We are also allowed to ride
through Grasslands Park. They have been very supportive in using and promoting
our service. We used to advertise more but now our main source of advertising is
through the park itself. They have been very good to us. They expose us to people
who are interested in the landscape and history of the area as well as the riding. Our
other neighbors, Clint and Dawn Mitchell and Mark and Karin Elford have been
very helpful. When we have had large groups of people to tour around they have
always been there for us with their horses, wagons, organizing and cooking skills,
and their amazing brand of entertainment that you will be exposed to later. We have
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had the privilege of being able to work with them in a ministry that they started a
few years ago called Grasslands Productions. They provide the setting and bring in
speakers for Christian Men’s and Women’s weekends that are held the 3rd and 4th
weekends in June as well as a weekend for youth held toward the end of summer.
It is really neat to see people enjoy creation in this way. The camp where they hold
this is nestled around the bend just off a main road. They have left every thing as
natural as possible. There is a cabin there that can be used for a quite retreat and an
outdoor kitchen and a fire pit back in the trees. Colby and Denae Elford, Mark’s son
and daughter-in-law, were married there last summer. There must have been at least
150 people there that had a sit down meal on the little meadow in front of the cabin.
They even had white tablecloths. Because they wanted to protect the land from to
much traffic, people were hauled in with horses and wagons. These are ranchers who
know that if you don’t look after your resources they won’t look after you.
Because of what the land has provided for us there have been spin-offs in other areas
of the community as well. People have been able to also enjoy the Wood Mountain
area that is so rich in beauty and history. They have been able to experience the Old
Post Historic Site, Wood Mountain Regional Park, Wood Mountain Rodeo Ranch
Museum and the Bar F Bed and Breakfast. All of these sites are functioning today
because of what this landscape has had to offer not only us but also many generations
that have come before us albeit in various different ways.
Our family is better off because of the people that have come to see this area and
we hope that they are better people for what they have seen. There was a group that
came from the University of Saskatchewan for a few years. It was a program run
through the College of Education in which you obtained a Certificate in Ecological
Education. Every year they were a very interesting group. Our kids would look
forward to when they would show up. They always made time to talk to them and
make them feel a part of their group. There was on lady on the first trip that even took
the time to sit down with Jade and write a little song with her. This same girl when
they were camped at the Red Buttes in GNP, in the evening while sitting on the ridge
alone was so overcome with the emotion of the place that she just sat there and wept.
Another lady expressed that how when she stayed at camp one day was afraid to be
so alone but after a while relaxed and started to enjoy the peacefulness of the place.
A man from Japan expressed after sitting around the campfire listening to discussion
on how we could save the planet from ourselves by removing us from places said
that we have to remember that people are a part of this world too. We need to learn
to live together and make the best of the resources we have. That involves education
on both sides, which is something that events like this and groups like PCAP are
trying to promote.
In 1976 there were hearings being held in our area to inform people of the proposed
Grasslands National Park. People were leery and thought that in some way there
livelihoods could be affected. They were concerned about depopulation and
economic impact of the area due to the park buying up lands and basically not doing
anything with them. It was at that time that my mom Marjorie Linthicum wrote a
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brief and had her friend and neighbor Joyce Mitchell present it for her at one of the
hearings being held in the area. Mom was born on the Anderson Ranch south of Fir
Mountain during a blizzard in February of 1936 the twelfth of thirteen children. She
married my dad Frank in 1960 and they made there home just a few miles west of
where she grew up. She loved this country and she did her best to instill this in us.
Here is part of what she had to say:
I have a special feeling for this land. My father and mother came here to
ranch in 1911 and it is where I was born, grew up and lived all my life. I
appreciate and respect first flowers in the spring, the wide starlit sky and the
night winds whistling, the lonely call of the mourning dove and the thread
of the long-billed plovers, the howl of coyotes, the waving of the throats of
the sage hens, the smoothness of the antelope as it runs a short distance to
pause and look back and snort its familiar warning, the screech of the hawks
as I come upon a nest of their young, the vastness of the prairie under a
blanket of snow, the treat of an approaching snow storm and the shelter of a
brush coulee, the sharp thorns of a buffalo berry bush, the skill of red ants as
they pack away the crumbs from a noon lunch to some small stone. I know
what it is like to ride all day and never encounter another person, to have a
faithful horse bring me sixteen miles home through a blinding snow storm, to
drive cattle home in the fall and have them strung out for two or three miles
heading for winter pastures, to see bands of wild horses trailed out to packing
plants, to sit on a knoll and watch cattle graze on an alkali flat or two mighty
bulls battle over a harem of cows, to repair fence all day and pick wood
ticks off all evening, to sit on the high butte and look south over the prairie
for miles and miles, to drive cows and calves to summer pastures and then
sit and watch until they mother up, to dream as a young girl of riding south
to the Badlands and driving cattle with my dad and then having this dream
come true, to trail carloads of grass-fed beef thirty miles to the railway in 35
degree below weather, to see buffalo horns on the prairie and wonder if the
buffalo died from a winter storm or an Indian arrow, to have a horse get loose
and leave me fifteen miles from home. I am as much a part of this land as the
coyotes and the gophers.
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4.0. Native Plants As Ecological Goods and Services FOR
SOCietY
Presented by Renny W. Grilz
4.1. Abstract:
Native plants provide goods (e.g., trees for pulp and lumber, and native grasses
for livestock forage) and services (e.g., wildlife habitat, carbon storage, and water
filtration) for society. The First Nations peoples and early settlers utilized native
plants for medicinal purposes and food. Current society has developed varieties of
native berry producing trees for food production, resulting in economic benefits.
This paper will explore the ecological goods and services that native plants and their
associated communities provide to landowners, their neighbours and society. It will
examine some of the true economic values that native plants provide to society. The
paper will also discuss some economic incentives for landowners to help conserve
their native plants and habitats so that future generations may benefit from these
goods and services.

4.2. What Are Native Plants?
Native plants are those species that evolved here and were present in the ecosystems
that existed here prior to the arrival of European settlement (Alberta Native Plant
Council 2006). Native plants include wildflowers, trees, shrubs, grasses, and sedges.
These species evolved over the millennia to the climate, topography, and disturbance
patterns of grazing and fire on the Canadian prairies. Native plants also include nonvascular plants – the bryophytes, lichens, mosses, and mushrooms. These species
are an important component of our native species compliment, providing special
niches in the ecosystem.
4.3. What Are Non-Native Plants?
Non-native species are those that have been introduced to the ecosystem since the
time of European settlement (Alberta Native Plant Council 2006). These species
include agronomic plants such as Wheat (Triticum aestivum) and Barley (Hordeum
vulgare), forage species such as Smooth Brome (Bromus inermis) and Alfalfa
(Medicago sativa), and invasive weed species such as Canada Thistle (Cirsium
arvense) and Leafy Spurge (Euphorbia esula).
Non-native species, in a controlled environment, can provide important goods and
services to society – such as food, wildlife habitat, and aesthetics. However, nonnative species, when they escape, can become a detriment to native plants. The
threat posed by invasive species is considered one of the greatest threats to global
ecological and economic well being (Global Invasive Species Program 2007). Direct
and secondary economic impacts of Leafy Spurge infestations on both grazing and
recreational lands in Montana, North Dakota, South Dakota, and Wyoming was
estimated to be US$130 million in 1994 (Leitch et. al., 1994). This does not include
the loss of ecological services, other than grazing.

4.4. What Are Native Plant Communities?
Native plant communities are assemblages of native plants. Native plants have
evolved over time so that a species has a specific habitat requirement. Slope, soil
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salinity, moisture, soil texture, and temperature creates unique habitat for species
and how these species evolve together forms a community. Prairie communities
were historically influenced by grazing through Plains Bison (Bison bison bison)
and fire.
Plant communities vary from forest, to grasslands, to sand dune complexes and
badland formations, to riparian areas to mountain alpine meadow assemblages.
Each community is unique in its species, its response to disturbance, and its benefits
to society.

4.5. Ecological Goods From Native Plants
Goods derived from native plants are wide ranging. The basic goods provided by
Prairie grasslands are forage for livestock, wood fibre for lumber and pulp is the
basic good derived from trees; these are the basic goods that provide an economic
return to landowners. Grazing and forestry are major renewable resource industries
for the Prairie Provinces and their sustainable use ensures future utilization of these
resources.
Native plants also provide food and medicine. The First Nations used native plants
to sustain their diet and treat ailments. Many of these uses have been developed
into industries across the prairies – including the use of Echinacea (Echinacea spp.)
for cold prevention and Saskatoons (Amelanchier alnifolia) for the native fruit
industry.
Native plants are being used in the horticulture industry – either growing native
wildflowers or by adapting these species for horticulture. Species such as Yarrow
(Achillea millefolium), Shrubby cinquefoil (Potentilla fruiticosa), and Trembling
aspen (Populus tremuloides) have varieties developed for horticulture. Growing
native plants for horticulture and small acreage restoration have many uses –
including xeriscaping, reduced yard maintenance and “wild aesthetics”. The
potential for a landowner to make secondary revenues, especially during peak seed
production years, can be tremendous if they have market accessibility and the proper
equipment. Groups like the Native Plant Society of Saskatchewan and the Alberta
Native Plant Council can help landowners with this.
Native plants are also used for restoration purposes – for wildlife habitat, forage, and
industrial reclamation. Seed for this is provided either through wild-type collection,
cultivars, or the newly developed EcovarsTM.

4.6. Ecological Services from Native Plants
Services provided by native plants are becoming better understood. Native plants
and their communities provide many ecological services including wildlife
habitat, watershed protection, soil carbon sequestration, and tourism/recreation.
These services are difficult to quantify, since they are generally intrinsic in nature.
Determining an economic value to society or the landowner is very difficult to
calculate.
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A new paradigm shift is starting to occur with the ecological goods and services
movement. We have to ensure that the value of native plants and their communities
are included in these calculations.

4.6.1. Wildlife Habitat

Native plant communities provide critical habitat for wildlife. Waterfowl,
amphibians, ungulates and mammals require native plants for forage, shelter, and
breeding habitat. The loss of a single native plant species can be detrimental to
wildlife.
For example, the Greater Sage-Grouse (Centrocercus urophasianus urophasianus)
requires Silver Sagebrush (Artemisia cana) for shelter and food. The decline of
Silver Sagebrush habitat has been partially responsible for the decline of this species
(Lungle and Pruss 2007). Greater Sage Grouse, at one time, was a prized upland
game bird for hunters. It is now protected under the Species at Risk Act.
Wildlife provides important economic returns to local economies. Hunting of
waterfowl and big game provides an influx of visitors to prime hunting areas every
autumn. Bird watching is one of the largest recreational activities in North America
today. In 1996, 63 million people spent $29 billion 1996 in the United States on bird
watching activities (US Fish and Wildlife 1996).
Native plants provide critical habitat for many wildlife species. Wildlife can provide
economic returns to a landowner and a community.

4.6.2. Carbon Sequestration and Storage

Native grasslands have high concentrations of organic carbon in the surface soils
and lesser concentrations in the deeper soil depths, because of the death and regrowth of the fibrous root systems of native grasses (Collins and Kuehl, 2001). This
contributes to substantial belowground carbon accumulation.
Healthy native grasslands have great potential to store or sequester carbon.
Unhealthy grasslands have a reduced ability to store carbon, because photosynthesis
and root growth is limited. Healthy dry, mixed grasslands in North Dakota have the
potential of sequestering carbon for approximately 12–56 years before equilibrium
is established, with an average storage rate of 0.4 tonnes carbon/acre/year (North
Dakota Farmers Union and U.S. Geological Survey, 2003).
In Saskatchewan, it is estimated that the 24 million acres of native grasslands and
tame forages in southern Saskatchewan will store 316.9 million and 23.4 tonnes of
carbon respectively (De Silva et al. 2005).

4.6.3 Tourism and Recreation

Natural landscapes, with intact native plant communities, attract tourists and
recreationists. People enjoy hiking, camping, hunting, photography and birding in
areas where there are native plant communities intact. Native plant communities
provide a renewal for people caught in the rat race of life in the cities, by being
in a place of serenity and beauty. In the foothills of southwestern Alberta, native
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grassland properties are now selling at a premium price over cultivated farm
lands (Bob Thompson of Thompson Appraisal Services, personal communication,
February 2007). This premium is because people are interested in recreational
properties in a “pristine” setting.
By keeping our native plants and their communities, we will provide opportunities
for people to recreate and rejuvenate.

4.6.4. Watershed Protection

Water is the essence of life. Here on the prairies, everyone knows the value of water.
We are at the mercy of the environment because of the ravages of droughts and
water shortage, floods and erosion damage. Healthy riparian areas provide many
benefits to society, including wildlife habitat, watershed maintenance, and water
quality and supply (Fitch et al. 2003).
By ensuring our riparian plants and communities are intact and well-managed,
riparian health can be improved, therefore increasing the benefits to society. The
healthier the riparian plant communities – the healthier the riparian areas – the
healthier the water – the healthier society will be.

4.6.5. What Needs to Be Done

Since 1870 and the settlement of the west, we have lost nearly two-thirds of our
native grasslands and parklands across the Prairie Provinces (Riley, et. al. 2007).
This loss has provided lands for annual crops and tame forages, but has resulted
in the loss of many ecological goods and services the original plant communities
provided.
It is critical that we ensure the remaining native plant communities are conserved and
stewarded: conserved so we do not lose any more, stewarded so that the ecological
goods and services are maintained and enhanced.
So what needs to be done?

4.7. Educate and Engage the Public
We need to educate and engage the public. When the public better understands the
importance of native plants to our society, understands the unique characteristics or
uses of a native plant, or gains an appreciation of the existence of native plants that
would be a start. The more the public understands about the values of native plants,
the more they will be willing to help conserve and steward them.
We need to focus on the young, our future generations, and the old. We need to
target politicians, corporations, communities and the general public. The more we
can demonstrate what native plants provide to society, the more willing the public
will be to conserve them.

4.8. Stewardship Programs for Landowners
We need to provide tools to the stewards of the land - the landowners who have
maintained these native plants and native plant communities. They have done an
amazing job for the last 130 years ensuring that our grasslands, riparian areas and
143

native plants are healthy and well maintained. However, they do require technical
assistance. If society benefits from their stewardship, programs are needed to help
them to make positive management decisions.
Programs such as the Cows and Fish Program in Alberta and the Saskatchewan
Watershed Authority’s Prairie Stewardship Program have been extremely successful
in providing measuring sticks, management tools, and education to landowners to
improve the health of their riparian areas and grasslands.
Watershed groups have helped increase the awareness of how one person’s
management decisions can affect their neighbours. Several watershed groups in
Alberta have targeted invasive species control as a critical issue to tackle.
Stewardship programs are critical to provide the tools that land stewards require to
enhance their native plant communities.

4.9. Conservation Incentives
Programs that provide incentives to landowners to help conserve the land, such as
those offered by government agencies and non-government organizations can be
beneficial to landowners. These programs provide funding to landowners for the
intrinsic values that they are stewarding – whether it is for wildlife habitat, riparian
health, endangered species, or recreation.
Programs such as Environment Canada’s Habitat Stewardship Program and
Conservation Easements with land trusts (e.g. Nature Conservancy of Canada,
Ducks Unlimited Canada, Southern Alberta Land Trust Society) are critical tools
for landowners to consider when trying to conserve the ecological goods and
services provided by native plants. These programs may not work for everyone,
but a combination of programs across a landscape will have a positive benefit to
conserve these ecological values.

4.10. Conclusions
Native plants and their associated communities provide valuable ecological goods
and services to society. As a society, we need to:
• B
 ecome better educated regarding the goods and services native plants
provide;
• Provide programs and incentives to assist the stewards of the land in managing
and conserving native plants.

5.0. Integrating EG&S Concepts into
Agri-Environmental Programs and Policy
Presented by Peter E. Joyce
5.1. Abstract:
Agriculture is both a beneficiary and a provider of ecological goods and services the benefits that humans derive from healthy ecosystems. For example, farming’s
viability depends on ecosystem processes like soil renewal, climate regulation,
and water cycling (e.g. precipitation). At the same time, well-managed agricultural
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lands can provide benefits to broader society like fish and wildlife habitat, scenic
views, and purification of air and water through natural processes. These “public”
ecological goods and services are not recognized in the market system and farmer’s
management decisions may favour the production of food and fibre at the expense
of some non-market ecological goods and services.
Agriculture Policy Framework programs and other initiatives provide assistance to
farmers to supply some ecological goods and services, and other options are being
examined. Agriculture and Agri-Food Canada (AAFC) and its provincial partners
continue to work toward balanced policy that is good for agriculture and that
provides environmental benefits to all Canadians. Key elements of this work are the
recent National Symposium on EG&S in Agriculture and pilot projects supported
through the Advancing Canadian Agriculture and Agri-Food program.
Integrating this new thinking into future federal-provincial initiatives is another step
in the on-going adaptation and improvement of Canadian agri-environmental policy,
but there are still a lot of complex issues to sort out. For example, we need systems
to set appropriate environmental targets, adjust the mix of policies and programs
to achieve such goals, measure program outcomes, and engage stakeholders in this
process.

5.2. Introduction
The long-term viability and profitability of the agriculture sector depends on the
stewardship of agricultural ecosystems, and ecological goods and services (EG&S)
like soil renewal, climate regulation, and water cycling. At the same time, wellmanaged agricultural lands often provide benefits to broader society like fish and
wildlife habitat, scenic views, and natural buffer zones for water quality protection.
Farmers continue to strive for good stewardship and want recognition for their
efforts. At the same time, consumers are becoming more knowledgeable and are
demanding better environmental performance from the sector. These pressures are
being reflected in markets for agricultural products abroad and domestically, as well
as through new environmental regulations.
The Agriculture Policy Framework (APF) provides assistance to farmers and ranchers
who adopt beneficial management practices that help minimize the adverse impacts,
as well as enhance the benefits, that agriculture can have on the environment. In
conjunction with other federal and provincial departments, Agriculture and Agri-Food
Canada (AAFC) is exploring EG&S concepts and options that may advance progress
toward sustainable agriculture objectives, and contribute to more comprehensive,
integrated approaches. The purpose of this paper presentation is to provide another
perspective on EG&S concepts and options, review recent activities that have been
undertaken to integrate this thinking into on-going agri-environmental policies and
programs, and discuss some of the challenges for policy development.

5.3. EG&S and natural capital
The terms Ecological Goods and Services (EG&S), environmental goods and
services, ecosystem services, natural capital and others have all been used, sometimes
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interchangeably, in the agricultural policy context. In order to anchor its discussion
and analysis AAFC and its provincial partners in the Federal-Provincial EG&S
Working Group agreed in November 2006 on the following working definition,
based on the United Nations Millennium Ecosystem Assessment (MA):
Ecological Goods and Services (EG&S) are the benefits human populations derive
from healthy functioning ecosystems. These include the products received from
ecosystems (e.g. food, fibre, clean air and water), the benefits from ecosystem
processes (e.g. nutrient cycling, water purification, climate regulation) and nonmaterial benefits (e.g. recreation and aesthetic benefits).
EG&S and natural capital concepts are related (Figure 1). In simple terms, ecosystems
are the natural capital “factory” that produces EG&S, including market goods (e.g.
agricultural crops, timber), and non-market services (e.g. water supply, air quality).

Figure 1 Natural Capital Stocks and EG&S. Source: Environment Canada
(Unpublished)
The MA classification (Table 1) groups EG&S into provisioning services (the flows
of products obtained from ecosystems); regulating services (benefits obtained from
ecosystem processes); supporting services (services necessary for the production
of all other ecosystem services); and cultural services (non-market benefits people
obtain from ecosystems).
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Table 1: Examples of Ecological Goods and Services (EG&S) as Provisioning,
Regulating, Cultural and Supporting Services
Provisioning Services
Products obtained from
ecosystems

Regulating Services
Benefits obtained from
regulation of ecosystem
processes

Cultural Services
Non-material benefits
obtained from ecosystems

o

Food

o

Climate regulation

o

o

Fresh water

o

Disease regulation

o

o
o

Fuelwood
Fiber

o
o

Water regulation
Water purification

o
o

o
o

Biochemicals
Genetic resources

o

Pollination

Supporting Services

o
o
o

Spiritual and
religious
Recreation and
ecotourism
Aesthetic
Inspirational
Educational
Sense of place
Cultural heritage

Services necessary for the production of all other ecosystem services
o

Soil formation

o

Nutrient cycling

o

Primary Production

Source: World Resources Institute -Millennium Ecosystem Assessment, 2003.
As a user of natural capital, agriculture can enhance or diminish the flow of EG&S,
which has implications for the sector and the broader public. For example, nutrient
cycling and soil renewal are affected by agricultural practices and also directly
affect agricultural productivity; likewise range health and productivity are impacted
by grazing practices, which in turn affects forage availability, weight gain of cattle
and habitat for species at risk. The impact of agriculture on EG&S has significant
implications for the environmental and economic sustainability of the sector and for
the welfare of all Canadians.

5.4. Market failure and EG&S:
Some EG&S (especially provisioning services like food, fiber or timber) are
recognised in the market system, and some (such as wildlife habitat, water
purification and aesthetic values) are not. Market failures occur when markets
are missing altogether or when they do not reflect the full social costs or benefits
generated by market actors. In the case of EG&S, market failures mainly occur for
three reasons (Daly and Farley 2004):
1. Many EG&S display the characteristics of public goods, and therefore it is
difficult to accurately express the value society places on these outcomes relative to
the private costs and benefits that an individual acts upon;
2. Their provision is often an externality, which means the outcome is an unintended
result from another decision; and,
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3. Information concerning the impacts of individual human actions on the
functioning of ecosystems is imperfect in informing the respective decisions of
economic agents.
Well managed agricultural lands provide EG&S benefits to agricultural producers
and broader society however “public” EG&S are not recognized in the market system
and are not factored into the prices farmers receive for agricultural commodities.
Consequently farmers may not be rewarded for managing or conserving all EG&S
values. Farmers are business-people and naturally focus on what pays - the production
of food and fibre – potentially at the expense of non-market EG&S. Consequently,
the capacity of farm ecosystems to provide these benefits may diminish over time.
Many EG&S are important inputs to agriculture and therefore the undersupply of
EG&S has implications for the sustainability and long-term productivity of the
sector as well as for the welfare of Canadians.

5.5. Beneficiaries of stewardship:
As we consider potential program or policy interventions to help remedy market
failures and sustain flows of EG&S from agricultural landscapes it is useful to assess
who benefits from stewardship.  
Canadian society is embedded almost entirely in agricultural landscapes. All of
Canada’s major urban centers and approximately 94% of Canada’s population occur
in the five agricultural ecozones of Canada (Statistics Canada 2005, Environment
Canada 2005). Thus agriculture has significant and proximate influence, and directly
affects the supply of EG&S in the landscapes where the vast majority of Canadians
live.
Society benefits from a wide range of EG&S from agricultural and other ecosystems
including provisioning services such as food, water and air, regulating services that
moderate floods, droughts and climate, aesthetic and existence values of open space
and natural wetlands, woodlands and grasslands, and recreational opportunities
such as hunting, birding, snowmobiling and camping. Case studies of watersheds
in agriculture-dominated areas by Olewiler (2004) estimated the net value of
conserving or restoring natural areas is about $195/ha/year in the Grand River
Watershed of Ontario, about $65/ha/year in the Upper Assiniboine River Basin in
eastern Saskatchewan and western Manitoba, and about $126/ha/year in the Mill
River Watershed in P.E.I.
On the surface, this seems to be compelling evidence that broader society, especially
urban society, are the principal beneficiaries of land stewardship and that producers
who practice it do so primarily for the benefit of others. However, farmers may
be among the most immediate beneficiaries of healthy ecosystems and the EG&S
they provide. Certain stewardship practices can simultaneously increase producer’s
profitability and provide EG&S to farmers and society alike. Healthy agricultural
ecosystems can provide a cleaner, more stable water supply for livestock watering,
irrigation and on-farm household use (Coote and Greegorich 2000), may help to
reduce climate variability that can drastically impact crop yields, provide pollinators
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and biological pest controls (Morandin and Winston 2006; Losey and Vaughan
2006), deliver enhanced soil health and productivity (Lafond et al. 2006), produce
more forage and higher weight gains in cattle (Willoughby and Alexander 2005;
Saskatchewan Agriculture 1994), and as Wade and Louise Popescul explained in
this session, offer opportunities for supplementary tourism revenues and provide
spiritual and cultural benefits that may be central in some agricultural producer’s
enjoyment of their chosen vocation.  
While the impact and relative distribution of stewardship benefits to farmers
and broader society remains difficult to quantify and varies with the practices
implemented, it is important to recognize that on-farm actions to maintain or
enhance the provision of EG&S may often benefit agricultural producers as
often as they benefit the broader public. This is an important consideration as we
rethink stewardship expectations and responsibilities and strive for balanced agrienvironmental programs and policies that help to sustain flows of EG&S.

5.6. AAFC role in stewardship programming
EG&S is a relatively new concept in the agriculture sector, but stewardship of
land and water resources is not. AAFC has been a strong supporter and partner in
encouraging and implementing stewardship activities for many years. The National
Soil Conservation Program, Permanent Cover Program, Green Plan and Agricultural
Policy Framework (APF) have invested significant financial resources to increase
agricultural sustainability over the past several years.
The APF integrated environmental actions across governments, and focused them
on helping producers to reduce environmental risks and improve benefits. Programs
such as Environmental Farm Planning, the National Farm Stewardship Program,
and Greencover Canada provide assistance to farmers to supply some EG&S.
EG&S are also a consideration in related AAFC programs. For example, the
objectives of the Community Pastures Program focus on conserving rangelands and
optimizing multiple benefits including grazing, species at risk, wildlife habitat and
recreation. Similarly, the PFRA shelterbelt program provides free tree seedlings and
technical assistance for establishment of prairie shelterbelts. Estimates of EG&S and
other public goods values (Kulshreshtha and Knopf 2003) were used to rationalize
continued public investment in PFRA shelterbelt program.
Integrating EG&S concepts more fully into agri-environmental policy offers
opportunities to better recognize the stewardship actions of agricultural producers,
to make the sector more profitable and sustainable and to align it with higher federal
commitments related to sustainable development, biodiversity conservation and
climate change.

5.7. What’s being done on EG&S
Since the late 1990s, there has been growing interest by government, industry, nongovernment organizations, and land stewards in EG&S concepts, applications and
new land and water resource stewardship opportunities. Recognizing the increasing
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importance of EG&S to industry stakeholders and the public, federal, provincial
and territorial (FPT) agriculture ministers created an FPT EG&S Working Group in
2005 to explore options and engage stakeholders. This led to a National Symposium
on EG&S in Agriculture in Winnipeg (2006), commitment in early 2007 of $4.5
million in federal funding for eight pilot projects on innovative EG&S approaches,
a cost benefit analysis of EG&S options due in 2008, and other policy research.
This initiative and the efforts of others have brought attention to a range of new
approaches that could better link environmental demand with on-farm decisionmaking. In addition to more commonly recognized acreage-based subsidy programs,
these include:
• T
 rading and offset systems, such as Greenhouse Gas (GHG) offset trading,
where producers who sequester or reduce emissions of GHGs certify and sell
credits to emitters in other sectors, and water quality trading, where beneficiaries
of nutrient reductions support adoption of improved nutrient management by
landowners;
• Reverse auctions where public agencies would seek bids for environmental
services from farmers on a competitive basis;
• Enhanced funding for Beneficial Management Practices (BMPs) that contribute
to targeted EG&S;
• Tax measures such as environmental property tax credits, that offset property
tax costs borne by landowners who maintain important natural capital;
• BMP insurance, which protects producers if their net income decreases due to
the adoption of environmental practices;
• Certification systems, which could establish recognized “eco-labels” and
standards for sustainably produced agri-food products that provide joint EG&S
or other environmental amenities.
Taken together, pilot project, symposium and analytical outcomes will contribute to
the adaptation and improvement of agri-environmental policies and programs and
support a balanced policy approach.

5.8.	Tough questions
There are good reasons to consider policies on EG&S and our thinking has advanced
considerably over the past two years. Integrating these ideas into future federalprovincial initiatives is another step in the on-going adaptation and improvement
of Canadian agri-environmental policy, but there are still a lot of complex issues to
sort out. For example:
How to measure and place value on public demand for EG&S?
In the absence of environmental markets, a comprehensive set of natural capital
accounts, and satisfactory information about ecosystem conditions and functions,
available estimates of the value of EG&S are still relatively coarse (Smith 2006,
Olewiler 2004, Anielski and Wilson 2005). AAFC’s Watershed Evaluation of BMPs
project has also demonstrated the complexities of measuring the environmental
impacts of farm practices even in well-managed field experiments. These information
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gaps and the challenges of estimating the costs and benefits of farm management
practices are a significant impediment for program and policy development.
When does polluter pay stop and provider get begin?
In agriculture it is often hard to draw the line between producer’s basic responsibilities
to minimize agricultural risks and actions that mainly provide public environmental
benefits. For example, should farmers be entirely responsible for their contribution
to phosphorous in watercourses, or should the public support nutrient management
practices?
How to ensure results are accountable to the market place?
Without the discipline of a competitive market, governments and the public need
assurances that they are getting measurable environmental results in return for any
new public expenditure.
How to avoid perverse side effects?
There is a need to avoid contradictory programs and policies as we seek to recognize,
reward and encourage those whose land use practices maintain and/or enhance
flows of EG&S. This has been a challenge in Canada and other jurisdictions. For
example, analysis of US agriculture policy (e.g. Mayrand et al. 2003) suggests that
large production subsidies encourage cultivation of marginal lands while initiatives
like the Conservation Securities Program concurrently pay for set-aside of those
same lands. It is desirable to avoid such situations in Canada; however this requires
careful consideration of the impacts of new interventions in the existing system of
agri-environmental policies and programs.

5.9. Next steps
Over the coming months, federal and provincial departments of agriculture will be
elaborating on Growing Forward, the new framework that will guide agriculture
policy for the next five years. Results of on-going analyses, including the cost
benefit analysis of EG&S options undertaken by the FPT EG&S Working Group
and industry projects to explore EG&S options will be important sources of new
information for future agri-environmental policy.
6.0. The Need for Competitive Policy…
Presented by Kerry Holderness
6.1. Abstract:
Alternative Land Use Services (ALUS) is an ecological goods and services program
proposal that is unique because it is designed by farmers for farmers. It recognizes
the value of conserving and restoring Canada’s natural capital while respecting and
rewarding the important role that farmers play in environmental management.
ALUS is also unique because it’s incentive-based. Farmers have always acted as
land stewards and have provided environmental services to Canadians, though
this generally comes as an expense to the farming operation. While ALUS won’t
compensate farmers for the impact of environmental regulations, it will provide
them with the tools and capacity to build on their already sound environmental
practices.
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Experience in Canada and abroad has shown that environmental regulations alone
cannot effectively preserve and enhance our environment. They are more costly and
less effective over the long term, which makes ALUS a positive alternative to create
a healthy and sustainable landscape.
ALUS would complement the current agricultural and environmental programs
that are undertaken by a wide range of organizations in government and the private
sector. ALUS will not absorb the identity or integrity of these programs, but extend
the benefits delivered by environmental initiatives on farmland.
By its nature as a farmer-led initiative, ALUS encourages the active participation
of farmers and ranchers in conserving natural capital and environmental benefits.
ALUS would mobilize producers as conservationists. It would also provide a
national opportunity to communicate the environmental benefits of agriculture and
the ecological services that farmers provide to all Canadians.

6.1. Introduction
Why does a farmer organization like APAS spend so much time on Environmental
Policy?
Because that is what our membership expects us to do…  Environmentally sound
practices, a safe and stable food supply, and a sustainable agricultural future is what
everyone expects…
What is the problem? Market prices are global but our costs are Canadian! APAS is
working on competitive policy from many different perspectives, from trade rules to
inter-provincial differences and many other economic and regulatory concerns that
we deal with everyday. Where other countries have an advantage in policy, we need
to find policy solutions that increase our comparative advantage… if we can.
Our present situation puts us in an international marketplace for the sales of
our product, regardless if they are sold domestically; they are still based on the
international price.
Fact: US farm incomes are some of the highest in history, and are increasing! Why?
They are increasing because of good policy. Canadian (take home) farm incomes are
close if not the lowest in many years and declining, because of a lack in good policy.
What we are doing is not working and it is time for change.
Competitive Disadvantage. There are many examples of regulations that increase
our costs in our system, which results in lower returns. There are examples of
revenue provided directly to our competitors that Canadian farmers don’t have
access to. Why?
Why competitive policy? Canada is a developed country “with a high cost society…”
Our per capita income is high relative to many countries, and our society also places
demands of high quality production standards, many times considerably higher than
the same product produced in other countries.
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These are “made in Canada” costs. Society here in Canada requires agriculture to
pay these costs as they arise but… it also requires Canadian producers to obtain the
vast percentage of it’s income from an international marketplace price!
These are prices that are set among highly subsidy damaged prices, low cost
production from developing countries with different labor standards, no minimum
wage, and less than our standards. Many of our customers are developing countries
with limited ability to pay, while other competitors in developed countries receive
large amounts of financial assistance from their governments, much of which is fully
understood even before the crop goes in the ground.
Our developed competitor countries have most of their regulatory and logistics costs
covered, and they are rewarded for the societal services that are above and beyond
growing a crop or raising livestock. How does Canada compete?
Today, we operate in a New Game in agriculture. The old game was based on grains
and oilseed subsidies that protected their producers from global imbalances, and in
turn destabilized and drove down prices. The new game, as a result of international
trade demands, is lowering production subsidies, and replacing them with strategic
investment (subsidized change). There are strategic investments in developing the
bio-fuel markets, landscape design programs, which is actually subsidizing demand
to create change.
The game is changed, and the playing field is equally globalized.
What is the US Strategy? The US recently unveiled its new Farm Bill. It increased
its spending $7.8 billion in environmental issues, while it appears to be lowering its
production subsidies (at a time when their strategic policies in biofuels have driven
prices above the need to subsidize any way… how convenient). In other words
their strategy appears to be working. The CRP (Conservation Reserve) program is
renewed and fine tuned, the Wetlands Reserve Program, WRP, is expanded from 2.3
to 3.5 million acres and even though they are in the most massive industrial growth
period in ethanol expansion anyone could have ever imagined, they are starting to
invest in the next level of biofuels using cellulose technology from biomass. How’s
that for thinking ahead?
Their system pays farmers for environmental services. They pay for maintenance
and restoration at a level where it competes with crop production. They develop
programs and adjust them through adaptive management. Their strategic investment
includes farmers as shareholders, as producers of environmental services, and with
the intent that someday the changes they are encouraging, may develop a system
that may not need subsidies. Wow, what a concept!
The US secretary of agriculture says his department will: “seek to broaden the use
of markets for ecosystem services through voluntary market mechanisms.” He states
“ I see a future where credits for clean water, greenhouse gases, or wetlands can be
traded as easily as corn or soybeans.”
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6.2. EG&S Definition.
Benefits derived from ecosystems are known as ecological goods and services.
These include, but are not limited to such critical services as:
•
•
•
•
•
•

Water supply and flood regulation
Erosion control (taking proper care of the soils)
Climate regulation (carbon sequestration, hydrological function etc.)
Food production (I would imagine for all creatures that survive from that land)
Provision of raw materials, and
Recreational opportunities.

6.3. EG&S Potential
Today the concept of EG&S is gaining ground, with a growing recognition that they
are vital to our economic development and social well-being.
Consumption of EG&S will continue to grow as a consequence of a likely three to
six-fold increase in global GDP by 2050, even while global population is expected
to slow and level off by mid-century.

6.4. Context now.
From the research we have done, Canada is the only developed country that has no
effective incentive-based agri environmental program for its producers. As someone
who had spent a year facilitating farmers through their environmental farm plans,
I can tell you with out a doubt that farmers are looking at protecting or enhancing
their bottom line first. There were a vast percentage of producers that wanted GPS
technology for their equipment so they could avoid overlap… I had a very efficient,
pure bottom line producer tell me last week that his calculations were that if there
was even one shank overlap on his 60 foot equipment on a single ¼ section field, it
cost him $1.60 per acre, every pass. New technology that auto steers equipment for
incredible savings to the bottom line, are also revealing the losses in going around
wetlands, poplar bluffs and other obstacles in fields. I will show you later an aerial
photo of what happens to someone who has been repeatedly forced to improve his
productivity. These obstacles are being removed, because society here in Canada is
not sending the right economic signals to its producers.
And still society continues to place increasing demands on farmers and ranchers for
more and more services.

6.5.	The ALUS proposal.
I am sure most of you have heard the phrase ALUS or Alternate Land Use Services.
The goal of the ALUS concept, is:
To introduce the concept that farms produce more than just crops and livestock
for the benefit of society, from privately owned (and managed) agricultural
land in Canada.
The ALUS Proposal is an “incentive based “initiative that compensates producers
for delivering and maintaining” enhanced environmental benefits to all Canadians.
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The ALUS “principles” are the basis in which diverse and regionally sensitive
programming can be developed.
APAS and our ALUS partners across Canada believe that our current programs are
not effective! There are serious environmental issues on the agricultural landscape.
Issues like species at risk, migratory bird habitat and losses in wetlands. The federal
and provincial policy is for an immediate zero net loss of wetlands, and yet they are
still disappearing. There are concerns over air, water and food quality, biodiversity
and watershed planning. The messages from society are increasing demands on
farmers and ranchers.
I attended a species at risk workshop a couple of weeks ago, with producers,
ranchers, farm groups, NGO’s, and provincial and federal government departments
from environment and agriculture. The message from the majority of producers and
ranchers in the room was, “we don’t need to see more things to do on the landscape,
without some kind of incentive to go with it.”
Farmers and ranchers do not need any more financial stress.
One well-spoken rancher nailed it with his brief statement. Let me paraphrase…
“Endangered Species are not the sole responsibility of 2% of the population (on the
land), it is the responsibility of 100% of Canadians.”
What are the opportunities an ALUS program could provide?
• A replacement for the regulatory approach to landscape management
• Incentives have and will prove to be a far more effective tool to encourage large
scale and timely change.
• ALUS could integrate a diversity of incentive based programs to a simplified
and responsive model with measurable results
• And it will protect existing Natural Capital and expand it to levels that society
is comfortable with.
ALUS will increase or improve our ability to provide continuous improvements or
maintenance to:
•
•
•
•
•
•

Water quality
Flood control
Ground water recharge
Wildlife conservation and biodiversity
Improved air quality including carbon sequestration
Reduced municipal infrastructure costs.

The ALUS Difference in program design and acceptance by producers:
• The program promotion is already being led by farmers and rural communities
• It is capable and desirable to be delivered by existing and proven agricultural
departments or agencies
• It is completely complementary to the Environmental Farm Plan process…
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• A
 LUS is a trade neutral “Green Box” program accepted under WTO (World
Trade Organization) rules
• It has been recognized as a means of reconnecting urban and rural people
• It will benefit all of Canadians

6.6.	The Key Principles of ALUS
APAS supports the ALUS Principles: (complete rendition below)
Alternate Land Use Services (ALUS) is an ecological goods and services program
proposal that is unique because it’s designed by farmers, for farmers. It recognizes
the value of conserving and restoring Canada’s natural capital while respecting and
rewarding the important role that farmers play in environmental management.
ALUS is also unique because it is incentive-based. Farmers have always acted
as land stewards and have provided environmental services to Canadians, though
this generally comes as an expense to the farming operation. While ALUS won’t
compensate farmers for the impact of environmental regulations, it will provide
them with the tools and capacity to build on their already sound environmental
practices.
Experience in Canada and abroad has shown that environmental regulations alone
cannot effectively preserve and enhance our environment. They are more costly and
less effective over the long term, which makes ALUS a positive alternative to create
a healthy and sustainable landscape.
ALUS would complement the current agricultural and environmental programs
that are undertaken by a wide range of organizations in government and the private
sector. ALUS will not absorb the identity or integrity of these programs, but extend
the benefits delivered by environmental initiatives on farmland.
By its nature as a farmer-led initiative, ALUS encourages the active participation
of farmers and ranchers in conserving natural capital and environmental benefits.
ALUS would mobilize producers as conservationists. It would also provide a
national opportunity to communicate the environmental benefits of agriculture and
the ecological services that farmers provide to all Canadians.

6.7. At its core, ALUS follows these key principles:
1.	A mix of public and private ownership of resources exists on private land,
so the stewardship of natural capital and environmental resources must be a
shared responsibility of governments and landowners. Due to this shared
nature, environmental services should be cost-shared with producers. Farmers
should receive annual payments or other forms of compensation to deliver and
maintain environmental services.
2. Stewardship and conservation are services, therefore they must be assigned a
fair market value.
3. ALUS will consider payments for the maintenance of existing natural assets,
particularly where a viable alternative exists for converting natural assets into
other (agricultural) uses. ALUS will also provide incentives for landscape
improvement.
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4.

 LUS will produce measurable environmental goods and services, and
A
associated socio-economic benefits for all Canadians.
5.	Investment in the capacity of citizens and rural communities is integral to
conservation. ALUS will build on this capacity, to allow flexible decisionmaking at the community level that respects local agricultural and environmental
priorities.
6. Farmers and ranchers are in the best position to deliver environmental goods
and services on their land. ALUS allows farmers to lead the environmental
agenda and develop workable solutions in co-operation with their communities,
farm organizations, governments, non-government agencies, and the Canadian
public.
7.	ALUS will be independently monitored and audited by trusted farm organizations
and existing institutions that have the capabilities required to perform this
role.
8.	ALUS development and delivery will be transparent and accountable, from the
conceptual stages to service delivery. Community leadership in ALUS planning,
delivery, and reporting will ensure accountability and value.
9.	ALUS will meet Canada’s international trade obligations, and shall remain
consistent with ecological goods and services delivery programs undertaken by
our trading partners.
10 ALUS will complement the policies of the Agricultural Policy Framework,
the emerging Environmental Policy Framework, and with provincial policies
influencing natural capital and environmental resource conservation.
11.	ALUS is an environmental goods and services delivery program that uses a
“fee-for service” concept to provide environmental benefits to all Canadians.
ALUS is designed to provide these benefits at a fair market value, and will not
provide environmental subsidies that artificially increase farm incomes.
The Manitoba Pilot Project is up and running, it has participation by federal,
provincial, municipal governments, and the local conservation district. It also
has the full support and participation from its provincial farm organization KAP
(Keystone Ag Producers) and from Delta Waterfowl. I had the opportunity to attend
one of the technical committee meetings, and was very impressed with the level of
co-operation and the enthusiasm from everyone in the room.
They have designed their pilot using four main services including Wetland, Riparian,
Fragile Lands, and Natural Area services. It has had a phenomenal response in year
one from it’s producers with 75% participating in the first year, at levels of protection
from $5-$25 per acre. They are documenting as they go along.
Where are we at right now? Nationally, Manitoba is up and running, PEI, Norfolk
County in Ontario and Saskatchewan have sites picked and are ready to move forward
pending federal funding. Right now things are very political with announcements in
National Environment policy expected around the time of the next budget.
Farm and Conservation groups, and NGO’s supporting ALUS across Canada support
the Pilot project method of testing ALUS. We don’t want to get into another written
in “darn near stone” program that takes forever, if it’s even possible to fix. Our
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goal is to have a series of pilots across Canada to test regional differences, delivery
methods, farmer acceptance, and perhaps even price discovery on different types of
land bases.
Let’s get as many bugs out in an inexpensive manner, rather than have them show
up in the middle of a full-blown national policy setting.
We have already received a preliminary study based on the Manitoba pilot model,
and on technical research done by other conservation groups. And a copy of this
report is included in the electronic package.
In Saskatchewan we have our Pilot Project Task Force in place, that includes
representatives from SSCA (Saskatchewan Soil Conservation Association) PCAB
(Provincial Council of ADD Boards) and the delivery organization for the
Environmental Farm Plans, and of course APAS, as well as Bob Sopuck Vice
President of Delta Waterfowl (Prairie Region) and Dr. Suren Kulthreshtha from the
University of Saskatchewan who is speaking here today on climate change issues,
in the other workshop.
The goal is to have a pilot up and running this year in the selected Rural Municipality.
We have a considerable amount of funding in place, from private, NGO, and local
municipal commitments.
APAS and Delta Waterfowl are continuing the awareness presentations here in
Saskatchewan and our counterparts are diligently doing the same across most of
Canada.
There seems to a considerable amount of support and understanding of ALUS at the
political level across Canada. In the last federal election there were references to
ALUS by name in both the Liberal and Conservative Election Platforms. There is
good provincial support from several provinces. The deputy ministers of agriculture
have formed a working committee to help develop the concept, including pilot
projects.
And a growing number of farm and conservation groups are coming on board with
support.
Canada is investing money to improve our climate. The agricultural landscape can
provide solutions. We need to find ways of keeping that investment in Canada. All
Canadians can be the beneficiaries of “Good Policy”
Globally, the US is increasing it’s spending in agri-environmental program funding
and several other countries are looking at the US lead and are deciding their own
response. All countries are seeking ways of dealing with these kinds of issues. We
shouldn’t be left out.
With ALUS, farmers will have options! ALUS would enable producers to mobilize
as conservationists. It would also provide a national opportunity to communicate
the environmental benefits and potential of agriculture, that includes the ecological
services that farmers provide to all Canadians.
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Why support this (ALUS)? Farmers can provide solutions, they have been overcoming
problems presented to them from the beginning of time. With farmer, and farm group
buy in to ALUS there will be rapid results on the landscape…Society has a great
deal of accomplished research as to what it wants to see on the prairie…
ALUS is the right tool to make it happen…There will be rapid results!
Quote…“ Imagine a world in which farmers and ranchers were paid to generate
not just standard agricultural goods such as strawberries, hay and corn, but a whole
basket of ecosystem services such as water filtration, carbon sequestration and
wildlife habitat…
Imagine a world in which carbon and water quality credits traded on a commodities
exchange alongside oat and wheat futures.”
Sound crazy?  The US Department of Agriculture doesn’t think so…
To sum things up…
Ladies and gentlemen we need competitive positive policies in agriculture, and we
need them now.
Thank you for your time and attention.

7.0. Questions from the Floor
After the presentations had been made, the audience was very well engaged and
raised many pertinent and interesting questions. What follows is a transcript of the
discussion. It was taken from an audio recording taken at the conference. The wordfor-word transcript was edited only slightly to improve the flow in going from the
spoken to the written word.

7.1. Question by Paule Hjertaas. I have two questions, to Peter Joyce. Based
on the chart you showed, it appears that the Federal Government’s expenditures
in restoration seem to have ‘plateaued.’ Will Prime Minister Harper’s government
continue funding those programs? Also, I’ve seen it time and again where one
branch of government sabotages another, for example the Department of Industry
promoting things while the Department of Environment tries to keep a cap on it.
For instance, the CFIA’s [Canadian Food Inspection Agency] proposal to facilitate
the modernization of the Seed Regulation Framework seems to me to be totally
against any benefit to farmers. I’m just wondering how many of you know about
this ‘modernization,’ and perhaps you should complain or send comments.
Another example are GMOs, [Genetically Modified Organisms]. There are so
many technologies that our government pushed internationally along with by big
industry, that seem to me to work against the kind of thing we are talking about at
this conference. I’d like your comments on this.
Response by Peter Joyce. Well, I’ll do my best. Just to clarify on your first question,
on the budget, you’re talking about the plateau in the slide showing the little graph,
I didn’t quite catch the end of that question. (Clarification not audible) I’m probably
not the best person in Agriculture and Agri-food Canada to answer this question, but
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my understanding is that the APF [Agriculture Policy Framework] commitments
are the APF commitments, and this has not changed with the new Conservative
government. We’ll see what the priorities and the budgets are as we move into the
next generation of policy.
Regarding the conflicting priorities within government, yes, I think it’s safe to say
this is a challenge. There are encouraging trends within government moving from
piecemeal to more holistic policies, from less integrated to more integrated policies.
As to resolving those problems, I think it is save to say that government agencies
at all levels recognize that challenge and aim to be working toward solutions. Have
we got it perfectly right? Probably not. While government policy may not always be
perfect, we certainly recognize the challenge.
Spontaneous add-on reply from the floor by Michelle Williamson. I’m just
speaking as a person from Environment Canada. There is a huge push toward agrienvironmental stewardship, both federally, provincially and territorially, and there
are nearly always participating agriculture and environmental agencies at the same
table. It may not be perfect, but I’ve never seen anything that has brought the two
sides perfectly together, because after all, we all have a vested role to play.

7.2. Question by Garth Wruck. I guess my question is for Kerry Holderness,
but first of all just a comment and thank you for the perspectives you gave. I may
be stepping out on a limb, speaking on behalf of everyone here but, the truth hurts
a bit and it stings a little. I guess I’m interested in the part you did not cover, how
conservation agencies, individuals or people like us, that is conservation professionals
and researchers, fit into ALUS [Alternate Land Use Services].
Kerry Holderness replies. What we need to focus on in the ALUS concept is the
concept itself. There is a role to play for conservation organizations to design things
that need to happen, or monitor, or whatever roles happen to be needed. There are
also going to be opportunities for individuals or communities, whether it is sewage
lagoons going onto agricultural land or whatever. If we are going to provide services
for snow traps, snow removal services for flood control, and so on. In the northeast
of the province there is a big concern over flooding. Whether the program will
unfold landscape by landscape or by ecoregions, or whether it is lead by individual
municipalities, we hope there will be consultation at the landscape level as these
programs are being developed. There should be goals set. With the agricultural
organizations now getting involved, with representatives right across our province,
when we form policies we form them on behalf of all the people we represent.
Conservation organizations and governments are involved and there are roles for
everyone to play in this.
When I looked around the table at the Manitoba pilot project’s steering committee,
it consisted of federal, provincial, municipal governments, which, along with
conservation organizations and farmers, came up with what needed to be done on
the landscape. So the role, as an individual is clearly important, have I answered the
question?
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Garth Wruck adds: Is there anything more formal written into the ALUS plan than
that, as far as what the roles might be whether it’d be training, project delivery, tech
transfer or those kinds of things?
Kerry Holderness continues: I don’t think the proposal has got to that stage yet,
because ALUS is basically a set of principles on how things can be built from
there.

7.3. Question by an unidentified woman. First and foremost I’d like to thank
the presenters for adding some flesh to an idea that is so exciting for agriculture. I
had a couple of questions, one for Wade and Louise. It’s a liability question related
to ecotourism. Was insurance a big obstacle to overcome? Where there many hoops
to jump through in order to feel secure about people coming onto your ranch and
riding? Was there a significant risk you took via liability?
Wade Popescul, answered by saying: Basically one just buys insurance, which
everyone knows is in the form of ‘big prince giveth, little prince taketh away.’ We
work with a big group on the insurance, because with our own operation being not
that large, it would be too expensive.
Louise Popescul adds: Insurance was about $1200/yr. But, even with that insurance,
if the operator is found negligent in any way, coverage is denied and one may as well
not have insurance. So, one just has to do one’s best to look after people and that’s
about all one can do.

7.4. Question by Peggy Strankman. I have a couple of questions on ALUS. As
I understand it, the Manitoba program pays more for grass that has no use on it, and
that is taken totally out of production, than grass with cattle grazing it. My question
is, how does the program reconcile that with the need for grazing to maintain many
prairie grasslands in the long term? The other question I have, as we move more and
more into grain production for ethanol, the expectation seems to be that grain prizes
will go up. How are you going to deal with that kind of economic pressure and land
use and still be able to provide reasonable payments for ecological services on those
lands? Would you not expect that many of those lands will potentially be converted
back into grain?
Answer by Kerry Holderness. The first question on the ALUS project in Manitoba,
they basically set a couple of criteria for a start to make it manageable, with a
premium of $5-25/acre depending on previous land use. There was discussion
around the table of ALUS partners, recognizing that livestock grazing is good in the
landscape when properly managed. We questioned the incentive for no grazing as
well. However, this procedure is something the project started with, it’s a very simple
program at this stage and the committee is using it to test program delivery. As more
pilot projects come on board, I’d say they have to be designed for individual areas as
the farmers want to see it done. This particular pilot was designed very much from
the local level.
As far as the ethanol and prices going up is concerned, when we are talking about
competitive policy and prices are going up - and we feel they should - it will naturally
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compete with habitat and natural lands. That is one of the problems the U.S. is
having trouble with right now. They have great number of acres that are coming up
in 2007, in their CRP [Conservation Reserve Program] and they are wondering if
they have enough money in the program to hold those lands in habitat cover, or will
farmers approaching their 10-year cycle be able to pull out of the program? It all
comes down to what value is the habitat on the landscape? The program will always
compete within the economic scenario in agriculture, so it has to be flexible and be
able to go up and down accordingly.
We are in a very low cycle right now in Saskatchewan and Manitoba with regard to
commodity prices. The prices are being set, higher for some things and lower for
others. If there is not a lot of livestock in the area, that could have some effect on
target land use as well.

7.5. An unidentified person in the audience thanked the speakers and went
on to ask a question about the amount of aspen parkland that was left: Did
you indicate that there was a loss of 90% of native aspen woodland?
Renny Grilz answered. Some of the research that has been done by the Nature
Conservancy Canada and other groups has shown that there is less than 10% of the
aspen parkland ecoregion left in an intact state. That includes the fescue grassland
and aspen forest, so it’s not just aspen but grassland as well. It’s pretty alarming.
In some areas, there are higher proportions left such as the Rumsey natural area in
Alberta and north of North Battleford in Saskatchewan, where there are some large
tracts left. But in other areas there is next to nothing left.
7.6. Alan Patkau, asked: Ken Belcher, can you shed some light on this, have
you looked at some of these concepts as an economist as to who should pay for
ecological services? Should it be the taxpayer, should it be the marketplace? Have
you looked at different scenarios like that?
Ken Belcher answered. As I said at the end, and others have said so too, there have
to be a whole range of policies if we are going to effectively address ecosystem
services. I think when we look at the process, probably what we’d see is that there
are certain types of ecological services that lend themselves to a market approach,
some sort of eco-labeling or any of the types of institutional mechanisms that would
enable consumers to reveal and act on their preferences. I think there are components
of ecological services that lend themselves to this kind of market approach. I also
think, or I should say I know, that there are some ecological services that just don’t
lend themselves to a simple market approach. In those latter cases, there is a demand
by society for those ecological services and society can pay through taxes or other
types of processes to make sure the appropriate money can flow through.
Then there are the command and control policies. I don’t think those should be
eliminated completely. There are aspects of practices that probably should be the
responsibility of the agricultural producer in terms of decreasing negative impacts on
the landscape. So, my answer is ‘all of them.’ There would be a number of different
parts of society that would pay for different aspects of those ecological services.
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7.7. Joyce Hildebrand, asked: I’m wondering how this relates to intensive hog
production. How does everything you said relate to that? Anyone?
Kerry Holderness responds: Well, we heard some talk this morning, Ken Belcher
had made some comments about ‘mutlifunctionality,’ and if society just asks for
the cheapest product and does not care how it happens to be produced, that leads
to intensive livestock production. Much has been said and done about animal
welfare in this intensive production, taking care of the animals, but it’s still not the
way society wants them to be produced by-and-large. What we see in some of the
multifunctionality models in Europe is that livestock producers would get a benefit
from treating their animals in a specific manner, whether it’d be larger areas for the
animals to run in or to live in, or whatever. I think there are even some countries in
Europe right now that are paying their farmers extra to make sure their dairy cattle
can walk outside every day. An extra fund that comes from society to make sure
they are raised in a specific manner. Because, if it all comes down to dollars and
cents - how much it costs to put a litre of milk on the table – this has been done
efficiently while the animals’ basic requirements are still looked after. But if society
says we’d like to pay more for our milk by doing this method, that’s fine; or if
society says we’d like to give some sort of an incentive to make sure they are raised
in a certain manner. Those are some of the things that are happening already with
multifunctionality in Europe.
I’m not saying that’s coming here, we are a long ways from that, but so far what we
see is basically the regulatory approach. When it comes right down to it, society has
asked us to raise animals in a certain manner and now they are asking to change, and
that’s still a cost and if there is only a small margin in what is produced there may be
no room for an expansion of costs without tweaking the market signals.

7.8. Greg Riemer, asked: Kerry Holderness, I enjoyed your presentation. I’d like
for you to elaborate a little bit, just explain for people around the table the impact
of these subsidies on the world prices. People seem to think that the world price is
the world price. But it may be or it’s not. If the world price is $150/ton for wheat,
what happens when there is a $75 export enhancement program paid out by the US
treasury? I don’t think a lot of people around this room understand what that does to
the Canadian farmer.
Kerry Holderness replies: We’ve talked about competitive policy, just take a figure,
dollar for dollar, say dollar per unit, and somebody subsidizes that in another country,
and all of a sudden the price of grain on the international market goes to the lowest
common denominator. So if there is an export subsidy being paid to the producer, or
to somebody else for that matter, you pay for the cost of that product so that subsidy
figures on top. So it drives the international price for the product down for everyone
else, to the common denominator. And that could be done by subsidies, it could be
by some countries that are – I don’t know exactly what is going on right now but
there is probably more cultivators going out of Saskatchewan to everyone else in the
world than are staying here right now. For some reason, they can raise their products
cheaper than we can. Where they have low fertilizer costs, low input costs, fewer
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regulatory costs, it’s not all money subsidies but there are subsidies in input costs
that goes along with it. It’s hard to measure but when governments start to tinker in
the system, it throws the whole system out of whack and usually what it does is drive
commodity down to the lowest denominator, and that is what we are dealing with
here in Canada where we don’t have the same kind of policies.

7.9. An unidentified member of the audience asks: I’d like to ask the opinion
of the panel if they have any ideas on Canada’s generally low food price policies.
For as long as I can remember, we’ve had a policy in Canada where we have cheap
food. Cheaper than in many other parts of the world. I’m just wondering, with
your combined wisdom, whether there is some way of addressing this. Our cheap
food policy is driven by our desire to pay as little as possible for food. I saw in
the Superstore the other day one can buy Chinese pears for 50 cents/lbs, while the
cheapest Canadian apples were 98 cents/lbs. So where does this all fit here?
Kerry Holderness answered: To give you some example, we have high standards
by which we raise our food in Canada. We have high labour costs, we have a highcost society generally. In China that cost is not $17/hr it may be $17/month. And
then one can afford to ship food half way around the world because one doesn’t
have the same cost to produce it. Maybe one enjoys low regulatory cost on one’s
input, like pest control. We experience that between Canada and the United States.
Even though we have the same cheap food policy, we have a higher standard for
registration of a product before we can use it up here. It’s takes twice as long to get
one’s money back out of the registration process too, because there are not nearly
as many farmers to get money from, and our market is mostly directed back across
the border to the U.S. where the same chemical product is used on the same crop,
but it costs less.
There are all kinds of factors like this around the world that are causing those kinds
of inequities, and cause imported produce on our shelves to be cheaper. We’ve heard
stories about running shoes being produced in a country because of the low cost of
labour. There are many factors that enter into this, but when it comes right down to
it, Canadian farmers are putting food on the shelf about as cheaply as they can right
now. And I don’t know how they can fix that inequity in a cheap food policy if our
regulations and rules, our costs, our standard of living and everything else that goes
along with it are raised up to a certain level. There are circumstances where we have
to come up with a made-in-Canada policy that can be competitive with other parts
of the world.
Ken Belcher adds: That’s a really good point. We don’t want to get involved in
a race to the bottom in terms of policies. I don’t think we want to have a set of
policies such that we are competing with some of the prices for foods that are being
produced without the environmental regulation required. We have to consider the
overall cost to society of producing food at that cheaper price. I think some of the
policies that are being implemented are on the right track, where the cost of food
also includes the cost of those other environmental goods and services, or ecological
goods and services. I think we want to be careful about entering into that market164

race to the bottom. We can make policies for Canada but we can’t make policies for
Brazil. I think that the environment is important to us that inclusion has to be part of
the process of production. That’s an important policy question.

7.10. Orin Balas asks: I’m just wondering, a lot of things out there like the
environmental farm plan, they reward the producer for changing something and
I’m wondering, where do the producers fit when they already manage their land in
a sustainable manner and are already providing a lot of these services. Where do
they fit into all of this stuff because if they don’t have to change there is nothing
to measure them by. I’m just wondering, how does that finally work out for people
who’ve been doing it right for so long?
Peter Joyce answers: Good question, and it’s one we’ve heard over and over again
in the consultation about the next generation of stewardship programs. Like you say,
the structure of programs like National Farm Stewardship, the Environmental Farm
Planning and so on, do tend to provide incentives to bring the laggards along. The
programs encourage them to adopt practices that are more sustainable. Other kinds
of things like the Environmental Farm Planning process is also an awareness kind
of initiative, it won’t always provide a financial reward but might make producers
aware of risks or perhaps showcase costly things in their operation that they’re
perhaps not aware of. I don’t have the perfect answer to your questions in terms
of how you reward producers. I think Kerry does. I talked about a whole range
of instruments, I think we need to explore those to cover the things you’ve talked
about. There are a whole bunch of options we could use, I’ve heard about tiered
approaches where producers who are already operating sustainably might qualify
for a different level of program than those who need to pick up their socks a little
but. There is a lot of different ways that could be approached and I’ll let Kerry talk
about his solution.
Kerry Holderness adds: We talk in the ALUS project about getting paid for existing
services that a landowner is already doing, and I think much came from the mistakes
that were made in other parts of the world. The CRP program, when it came in was
quite a lucrative program, to put ones’ land into. And there was actually native prairie
that was broken up so that one could put it back to grass and qualify for the program.
Because they weren’t paying for maintaining existing habitat lands, those revenueseeking producers were falling through the cracks. The system didn’t recognize good
work from the start. There are all kinds of ways of supporting ecological services on
farm land, but if we don’t recognize the good things that are existing and make sure
these are continued and valued, it’s hard to make the system work properly. Without
supporting stewardship first, it’s hard to be effective.
This is not an easy example. There will have to be a lot of work around the table to
design these programs well, and to make sure that these long-time stewards don’t
fall through the cracks. But this is one thing about being last in Canada, we can still
make sure, if we do a good job and not make the same mistake twice.
Peter Joyce adds: I just want to add one little comment to that, regarding early
adopters. I’ve had this conversation with industry folks. In a lot of cases the people
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who’ve adopted early have adopted for good reason, and those were sound reasons
to begin with. The people who adopted soil conservation practices saw benefits that
accrued to them through sound management of their soil productivity. We’ve seen
individuals like Jim Halford in Indian Head, and many others, who are realizing
a significant reduction in fertilizer input and increased yield following their longterm zero-tillage operation. So, when we think about this question we have to think
about the reasons why those early adopters went ahead and did those things and
consider how we reward those folks. Often the reward made business-sense without
intervention from other kinds of policies. And perhaps it makes sense to think this
through very carefully before one offers a lavish incentive for doing what’s already
being done by others. We have to think through the ecological service as Ken said
earlier, do they arise from the practice we talked about? Who benefits, and so on. It’s
kind of an all-over-the–place response I’m giving here, and just food for thought.

7.11. Olive, who’s last name was not audible, presents observations and a
question: It seems like part of our problem with people wanting cheap food is that
there is food that is bad for us and other food is good for us. We don’t advertise that
enough. If we look at MSG [monosodium glutamate], it’s in so much of our food
yet in the last few days I’ve heard so many comments as to how bad it is for us. We
tried to produce grass-finished beef on our farm but we have to be careful how we
advertise because some of the things are proven, some are more complicated and
aren’t. People don’t want to pay the extra dollars for that meat. But slowly the notion
is catching on that what we eat is what we are.
I think health providers are the people that need to be telling the public that with
cheap food, one is not likely to be getting the kind of quality nutrition one thinks one
is getting. People think that they can run their bodies on low quality such as we’d
never think of putting into our vehicles or our tractors, or feed to our cows. This we
put in our bodies, and that is part of the reason why we are not able to have the kind
of product that we have on the market where people don’t want to pay extra for it.
And I’m not sure how one changes that. But I think that’s part of our problem.

7.12. Greg Riemer comments: Just one point I’d like to qualify it f I may. I
appreciate Orin Balas’ comment on the guys that are doing things right, and I don’t
think it is an issue in the case of early vs. late adoption of technology. Governments
are notorious for rewarding late adopters. Every government program I’ve ever seen
has only rewarded late adopters, not the early adopters.
What Orin is talking about is the guy on the landscape who is doing things right
environmentally. And he’s not adopting the technology. The guy who’s ‘adopted a
technology’ has drained a wetland and already farmed it. And, he’s made his profit.
Adopting technology early results in profit. And what Orin is talking about is the
fellow who’s done a good job in taking his rangeland from fair condition and moved
it to good or excellent condition. He’s done the job. He’s not going to be rewarded
by a government program that pays for habitat, not rewarded for doing a really
good job with his grass all along. And that is a concern that I have when I see
people talking about ecological services, often paying farmers who’ve destroyed
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their habitat for re-creating it. And any time we talk about ecological services we’ve
got to do a darn good job of making sure we reward the person who hasn’t adopted
the ‘good’ technology, in other words the non-adopter who’s kept the habitat in the
first place, and that’s a real issue to me.
Peter Joyce adds: I think that is a fair comment, Greg, I don’t want you to misinterpret
what I was saying earlier, what I was trying to get at, was an example of a guy who
takes range health from fair to good. There are often sound business reasons for
doing that in addition to the ecological benefits we get from it. We just need to
consider that, as we go about structuring policies or programs.

7.13. Paul Gossen commented: I believe I heard on the radio a study that was
going on and may still be going on, at the University of Kansas, where they were
looking at the loss of food through wastage from the bin to home. Wastage was 50%,
which is phenomenal. How do we address this? We’re putting so many resources
and time into production and we are throwing out half of what we are producing,
assuming that is going on in Canada as well. Our consumption at restaurants, and so
on..., one can’t buy a small drink anymore. I was in an airport in Houston last year,
and I went to get something to drink. I believe they started at large, and went to tall
and then there was Grande, there was not even a medium. We are consuming more
and we are wasting more. What are we doing about that problem and how does that
affect some of the things you folks are talking about?
An unidentified participant returns to the comment on early adopters, saying: Just
a comment, following up. I guess when we are talking about early adopters and the
benefit of it, when I think of native range that is left and the people who have kept
it that way have foregone most of the government programs that have come out,
starting with the Homestead Act, the Crow benefit, and we can go on and on. They
haven’t taken up any of these programs. They’ve kept range native, they might be
doing it because it is making them money but they’ve forgone a lot of money in the
process – I was just wanted to leave you with that comment.

7.14.	Tyson LeRuyet asked: Ken you’ve talked about ecological services, who
pays for that as in taxes and so on, what about other industry who uses land, like oil
and gas. What are your thoughts about them. Or, you mentioned and end price that
should pay for the ecosystem services, what about gas, should there be a an added
price to gasoline to pay for these ecological services?
Ken Belcher responds: Yes, that is a very good point., We’ve been talking about
agriculture. There are a lot of uses of that land, and I’ve talked about the market
failures associated with not providing those ecological services. I would think it
would be an easy debate to get into, to say that fossil fuel production also implies
market failures. The costs associated with producing and selling fossil fuels aren’t
capturing the full range of costs of production. There are a number of industries out
there that we could think about in terms of policy that could be drawn into trying
to capture or represent those impacts. Again, that’s a very good point. We’ve been
talking about agriculture but a bunch of users of that land would fall into that same
category.
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8.0. Summarizing discussion
Provided by Joe Schmutz
The audience in this workshop engaged very well with the ideas presented by the
speakers. Audience-speaker exchanges covered diverse topics from managing
insurance costs in ecotourism operations to global trade, questionable food quality,
and dollar amounts paid for maintaining ecological services. How might one connect
these diverse topics?

8.1. How much are ecosystem services worth to us – or are they invaluable?
Ken Belcher pointed out that quantifying ecological-service benefits has been difficult
at best. Hence it is not surprising that these benefits are inadequately captured in the
market. If one is to heed the call for market solutions toward maintaining ecological
services, then value and validity in a market context is important.
In one attempt to quantify the world’s ecosystem services, Costanza et al. (1997)
considered the marginal costs for 17 different “ecosystem services,” such as nitrogen
fixation, soil formation, eco-tourism and so on. They concluded that the total value
of such services in one year amounted to $33 trillion. In comparison, the global GNP
amounted to only $18 trillion.
Costanza et al. (1997) also reported the values they calculated for grassland or
rangeland. These values exclude cultivated “grass-“land and excluded the value of
human products such as beef, but they consider the ‘service’ benefits drawn from
un-manipulated rangeland. The calculated value for rangelands was $232/ha/year.
This included the food value of species hunted. When game meat was excluded and
the biodiversity, soil conservation, water quality and aesthetic values are considered
alone, this value was still $165/ha/year. Clearly it is doubtful that any nation on
Earth could pay their landowners these dollars for privately owned land, unless
private land ownership in a country was very low.
While the above calculations are both interesting and instructive, they have also
been criticized. In valuing oceans, for example, the tangible economic evidence
was how much more people will pay for coastal real estate over comparable inland
properties (Pimm 1997). As the land becomes rare, these values would no doubt
change, as they could for a host of other reasons, some of which were discussed in
the question and answer session. Thus tying ecosystem services to markets would
be risky, especially for those services that are essential for ecosystem function and
human life.
Pimm (1997) further challenged the above and similar economic studies by
suggesting that economists know the “price of everything and the value of
nothing.” He suggests that diamonds have always traded higher per unit weight than
water, yet the value of freshwater is infinite, being required for human existence.
Notwithstanding these criticisms, Costanza et al. (1997) and similar work has been
useful and widely quoted. The work confirms that ecological services are real,
whatever their estimated dollar value, and the maintenance of ecological services is
a serious responsibility for sustainability.
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8.2. Our social contract. If Pimm’s (1997) challenge is appropriate, that managing
ecological services requires a higher level of consideration than mere economics,
then what level of approaches are called for in this context? Many ecological services
are so closely connected to the ‘livability’ of an ecosystem, or health of the planet,
that the questions posed may fall more into the ‘goals for a nation’ or ‘grand policy’
arena - or the field of applied moral philosophy, which is needed in conjunction with
economics for managing grand policy (e.g. Coyle 2007). Indeed, while markets and
economic interactions have a role in enabling the flow of resources the objectives
of society should not be dictated by market forces, which are not able to capture all
values of a society.
Projecting something larger than economic considerations, Ken Belcher pointed out
that managing ecological services depends on an appropriate interaction between
‘capital stocks:’ the natural capital in a landscape, the human capital in institutions
and our culture, and the manufactured capital of grains, hamburger patties,
machinery and infrastructure. Similarly, Peter Joyce reflected the government’s goal
to seek ‘balanced policy.’ The audience’s responses too reflected the wish/need to
take control of market and other forces. Louise and Wade Popescul’s ecotourism
operation showed that natural landscapes affect and heal our souls – that people
travel to Canada and pay a fee to experience natural landscapes, something of
immense value to their quality of life. These elements are difficult to capture in
dollars and cents.
Despite the complexity of the issues brought out in the discussion - and so as not to
be paralyzed by this complexity - both Renny Grilz and Kerry Holderness told us
that the time for action is now. Natural landscapes are already largely altered. Our
agricultural industry feeds us but also goes from crisis to crisis. People on the land
need to make choices that affect ecological services. In this challenging context,
what fundamental beliefs and approaches can we all agree on? From what basis
should our search for solutions begin? What does our social contract say?
Quite simply, there is a tradition of tri-partite goal setting in Canada, involving
jointly the government, the private sector and the voluntary sector. Governments
declare statutes and set strategic limits on our operations, including agriculture,
forestry, resource extraction, municipal expansion, transportation and so on. The
private sector brings crucial economic enterprise to the table, albeit regulated.
Regulation and initiative in turn is influenced by a voluntary sector; the consumers
and those interested in hunting and fishing, water and air quality, biodiversity,
justice and equity, and the like. Thus, it is the private sector’s role to create wealth,
the government’s role to set the rules of operation and minimum standards, and the
voluntary sector’s role to ensure that special needs are met and a sense of inclusion
is provided. These fundamental elements make our society work and contribute
greatly to our quality of life. They are part of our social contract.
Kerry Holderness shared the position of the private-producer sector perhaps most
closely, or a segment thereof. There was a sense of crisis and frustration conveyed.
It appears that the tri-partite goal setting alluded to above may have failed us here.
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Many in the producer sector, as embodied in the ALUS proposal, appear to hold the
view that the private sector is entitled to being paid to protect what the government
or voluntary sector should have protected in the first place. From an enterprising
sector’s point of view, this self-promotion is understandable, but does the situation
indicate that something has gone wrong with our social contract to begin with?

8.3.	Tri-partite goal setting in action: Watersheds and water quality.
To focus discussion, it may be useful to cite one example, among many, of an
ecological service in more detail.
The water flowing in the Saskatchewan River was once drinkable with less purification
than is required today. This was possible because nature’s filters, (e.g. vegetation)
was present at virtually every point from which water eventually reached the river,
all along the river from the Rocky Mountain slopes to the coast of Hudson Bay. In
places where bison gathered along these waterways, the vegetative filter was likely
broken. Today, many more, but not all, of those filters are broken. Every community
using this water for household use enjoys moderate water quality, to be improved
via purification albeit at considerable cost. How was this - at least moderate - level
of protection achieved?
Canadian Federal and Alberta governments recognized the need for watershed
protection early in the last century well before the phrase ‘ecological service’ was
ever in use. They established the Eastern Rockies Forest Conservation Board in
1948, which became the Forest Reserves Act in 1964, and the Eastern Slopes Policy
in 1977. The policy’s highest priority was watershed management to ensure a reliable
supply of clean water for aquatic habitat and downstream human users. No one, it
appears, has tried to calculate the dollar benefit this foresight has provided for us
over that time. ‘Cracks are beginning to show in the armor’ as prairie water quality
continues to decline while use is expected to increase.
At innumerable points along the Saskatchewan River’s and its tributaries, the
still existing vegetation filter could be further broken. It could be broken through
expansion of agricultural, municipal or recreational uses. The challenge is how to
maintain nature’s service and avoid the much higher-cost replacement technology
that would be needed in water treatment plants and/or our own homes. Maintaining
ecological services, such as riparian buffers, often requires a perceived or real
personal loss on the farm while the benefit accrues to many – a private as compared
to a public good.
A New York City example is often quoted for the real-dollar savings provided by
an ecological service. This is likely because it represented a relatively recent policy
change. Also a serious attempt was made to calculate costs and benefits and these
numbers have been widely cited.
New York City’s 1.2 billion gallons of safe drinking water for over 9 million people
comes from the Catskill-Delaware rivers watershed. Faced with a choice to build a
water treatment plant at $8 billion, the city chose the cheaper route of source-water
protection – $1.8 billion. The much cheaper source-water protection was achieved
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by a variety of regulatory means and financial incentives. These served to reduce
agricultural pollution, manage woodlots better, strategically regulate new residential
developments and install riparian buffers.
In both of the above examples, government regulation coupled with support from
the voluntary sector, were key components in the ecological services maintained
(Eastern Slopes Policy) or improved (New York City example).

8.4. Is our social contract broken? Phrases used at the workshop include
“society must pay for the ecological services farmers provide. This is the language
of entitlement, not of social contract. Logically speaking, farmers do not provide
ecological services, nature does. People, farmers and non-farmers, can stand in the
way of these provisions to varying degrees. Still, it behooves all of us to assist
landowners by whatever means, be that regulations that apply to all equally or
financial incentives, to enable the continued provision of ecological services by
well-functioning agro-ecosystems.
Despite hiccups and misunderstandings in the rural-urban, or producer-consumer,
relationships, there is considerable good will on the part of non-farmers toward
farmers. In comparison to other industries, agriculture has a lenient status under
the Canadian Environmental Protection Act, considering the enormous impact
agriculture can have on the landscape. Furthermore, although aid to farmers and
ranchers may be begrudgingly given during droughts or market-related bailouts, aid
is given. Indications are that Canadian consumers made a personal effort to increase
beef consumption during the 2003 embargo against beef exports due to the BSE
crisis. This special status, or favourable social contract, no doubt is based on diverse
reasons. Among them are the notions that every nation needs a sector that can be
relied upon to provide adequate and wholesome food, especially in times of need.
Much has changed regarding prairie agriculture since a grazing lease policy was
introduced in 1881, since the Northwest Irrigation Act was introduced, and the
Dominion Land Act was revised in the late 18- and early 1900s. Back then, farmers
were ‘fashioned’ from stock and ideas from foreign lands and foreign ecosystems
(Taylor 1994, Jones 2002).
For example, with regard to water - including the adjacent riparian zone - insufficient
consideration may have been given to enshrine the protection of ecological function
at the time of land survey and settlement. The Government of Canada’s Northwest
Irrigation Act of 1894 did make provisions to include the shore with water. The Act
held that the bed or shore of a water body, river, or stream remained the property of
the Crown (http://www.qp.gov.sk.ca/documents/English/Statutes/Statutes/P31.pdf).
At the time, the concern was about access, withdrawal, draining or re-routing of
water flow. Whether riparian function is entailed in the words ‘bed or shore’ would
require legal interpretation. Ecological services apparently where not foremost on
people’s minds (Lambrecht 1991).
In contrast to riparian lands, advance planning took place in the transportation
sector, as it was recognized that future roads would be needed. Land was surveyed
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accordingly and a road allowance set-aside recognized by law. In the road survey
system known as the “Third System,” a 20 m (= 1 ‘chain’) land allowance was made
for the eventuality that a road was needed. No one apparently conceived the need
to make a similar allowance for a riparian zone, for example. This represents an
historic oversight and an opportunity lost which is now in need of correction.
An entirely different approach, a ‘macro-planning’ approach, to protecting ecological
services is likely lost in history. Prairie-wide, landscape-level planning could have
been used to strategically dedicate landscape portions for specific goals including
ecological function. For example, as cited in Rowe (1997), E.P. Odum suggests that
40% of his state of Georgia should be preserved in its natural state, allowing 30%
for food production, 20% for fiber and 10% for industry. Similarly, Mosquin and
Suchal (1976) proposed allocating about one third of the lands and water in each
ecozone in Canada for the purpose of retaining and/or restoring wild species and
natural ecosystems. Here the laws of nature would operate - as they have in the past
- without major human intrusions.
The thought process in the landscape-level reserve of land for ecological services is
that under such strategic allocation, protection in some of the land could be more or
less foregone. The above-suggested allocation at a landscape level may no longer
be feasible for some ecoregions. Many ecoregions have been so altered that 40%
or even as little as 1/3 may no longer be available for protection. As Renny Grilz
has also reported, on a prairie-Canada basis, the proportion of native cover in the
Dry Mixed Grass, Moist Mixed Grass and Fescue ecoregions is 29%, 21% and 3%
percent, respectively (Gauthier and Wiken 2003). Certainly in certain landscapes the
highest and best use of the land, from the perspective of society in general, would be
the intensive production of agricultural commodities.

8.5. Is the ‘ecosystem-service-glass’ half full or half empty? The ideas and
questions voiced at this workshop were particularly fruitful, because of the mixed
audience, including farmers and ranchers, conservation professionals, government
administrators and naturalists. Despite the challenges outlined, for sound planning
to occur it is important to take stock of what we DO have accomplished. One only
needs to drive through the Saskatchewan grain belt in winter today and compare
that to the 1970s, to notice that the snow is much whiter. The practice of summer
fallowing has been decreasing where soil-moisture allows continuous cropping and
minimum-till methods. As a result, soil erosion by water and wind, which formerly
made much of the snow black, is much reduced. Also, the promise of reasonable
beef prices has led to some of the marginal crop lands returned to grass, even if
introduced grass varieties were commonly used in this early grassing stage.
A further improvement has come from a shift to organic farming, greatly reducing
chemical use in agro-ecosystems (e.g. http://www.oacc.info/). Soil erosion under
increased tillage required in organic farming has also been slowed by increased use
of ‘trash’ and other cultural methods.
From a biodiversity perspective, traditional style ranching with rangeland grazing
and rest-rotation has maintained the remnant grasslands we still have in prairie
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Canada (e.g. Potyondi 1995). While there was a feeling in the past that nature ‘needs
to be improved upon’ by reseeding native prairie with tame grass varieties, this view
is now a minority view, apart from the utility of tame grasses for spring grazing.
Research (Christian and Wilson 1999, Tilman et al. 2001) and practice (Willoughby
1992, Adams et al. 1994, Raine 1997, Thomas 2002) have shown the many benefits of
native grass. Despite some unhelpful rhetoric from some circles (e.g. Thomas 2000),
there is widespread recognition of win-win relationships between the ranching and
conservation community (Christensen 2002, van Tighem 2000).
Actually, grazing, when appropriately practiced for ranch and biodiversity benefit,
is necessary to maintain this ecosystem. After all, our northern prairie grasslands
evolved under a grazing regimen. For example, Maestas et al. (2003) compared
the diversity of birds, medium sized predators and plants across randomly selected
sites in nature reserves, urban-border acreages and large ranches in one Colorado
watershed. As expected, birds, which tend to favour human habitation were more
common on acreages than either ranches or reserves. Native ground- or shrubnesting birds, however, exhibited the reverse pattern, favouring reserves and
ranches. Native predators occurred generally in all habitats but more so on ranches,
while domestic dogs and cats provided added predation pressure on acreages. Most
notably, plant species richness and cover was greater on ranches than either reserves
or acreages. Similarly, the number of plant invaders was highest on acreages (23),
intermediate on reserves (17) and lowest on ranches (11; Maestas et al. 2003). Thus,
a traditional ranch can provide the win-win benefits arising from food, a livelihood
and biodiversity.

8.6. How healthy are farmers?
Periodically, the news media uses the phrase ‘farm crises.’ Actually, this farm
crises occurred throughout our prairie agricultural history (Jones 2000), but again
especially after the 1980s. When farmers play such a vital role in providing us with
food, why are there persistent crises? Farming has become a valued specialized
profession that is some 6,000 years old. A farming sector is part of every modern
nation. Clearly farmers and ranchers are important and any society would want to
look after them well. Then, the sector may also be in a better position to look after
ecological services in return.
Questions about the persistent farm crisis have been debated at many kitchen tables,
in coffee shops throughout Canada, by researchers, and government policy wonks.
We hardly plan to do it full justice here, but some points may be relevant in regard
to ecological services.
Hartley Furtan, of the Department of Agricultural Economics, University of
Saskatchewan gave a presentation in August 2006 (Furtan 2006). Furtan’s
conclusion was that all farmers in ‘primary agriculture’ are suffering economically.
Large conventional farms have the advantage of scale in their favour, in comparison
to small farms, organic farms or ranches. However, when the cost of equipment
required to manage the acreage of a large farm in a timely manner is taken into
account and depreciated, the bottom line is alarmingly small. Furtan suggests that
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the ‘family farm’ model is ‘endangered,’ and that farmers and non-farmers should
come to the table to chart new directions for agriculture.
Canadian farmers apparently find themselves in worse trouble than those in some
other nations. In Europe, farms and farmers serve diverse functions including food
production and landscape management, even tourism, and are rewarded accordingly.
In the United States, farm function is more traditional apart from subsidies for land
management. Estimates are that the US government spends over $1.7 billion per year
to induce farmers to protect land, among many other direct and indirect payments to
the agricultural sector (Ferraro and Kiss 2002). While many in the Canadian primary
agriculture sector view this level of subsidy as attractive and worth copying, the
Canadian treasury finds it difficult to compete with these much larger treasuries.
Should Canada even contemplate competing with those larger treasuries in an openended subsidy spiral?
Regardless of the directions Canada chooses - or has imposed on us - it must be seen
as disappointment to all that a crucial sector, the primary agriculture sector, fares so
poorly in our social contract, and has done so for so long.

8.7. Can ‘two crises make an opportunity?’ In addition to the farm crisis,
ours is at time of ecological crisis. Added to this, prairie agriculture experiences
repeated crises (Luciuk and Pettapiece 1994, National Farmers Union (Canada)
2002). Collectively, the participants in the question and answer session touched
on diverse challenges, all of them appropriate. The questions raised and answers
bravely offered, were indicative of frays in the system. It was clear that often one
factor impinges on another, such that ecological services are part of a complex and
interacting system with broad ramifications.
Even within a purely agricultural setting, the care over ecological services is deeply
rooted in prairie socio-economics and culture and not merely a landowner/lessee’s
responsibility. Rowe (1990:168-169) writes:
“Cities are not primary producers; their industry concentrates on secondary
and tertiary “value-added” products. Cities generate wealth by processing
edibles, timber, metals and other raw materials whose resources lie in the
hinterland. Rich ecosystems live off of poor ecosystems, and cities, being
rich, draw in a vast range of resources, not least of which is food. Cities must
have the produce of the countryside, but their presumed rights to it – the rights
of the civilized – are not balanced by equal responsibilities for maintaining
the resource base: the soils, the rural infrastructure. Yet no matter how
irresponsible cities may be, they have the numerical, political and economic
clout to determine, to a large degree, what happens on the land.”
Rowe goes on: “In the modern city-agriculture system, the urban majority
sets the goals and the methods to achieve them for the small percentage of the
population on the land. Predictably from the cities – where live the agribusiness
experts, the farm-credit bankers, the Pool and Wheat Board management,
the university researchers, the politicians, the agricultural bureaucracy
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and all those consumers determined not to spend more than 18 percent of
their disposable income on food – the cry goes up for greater productivity,
higher yields, more efficiency, more specialization, speedy adoption of new
technology, bigger machines, more computerized management.”
There is also an expectation – the connections and needs of which may be
poorly understood by many on both sides - that farmers and ranchers are
stewards of the land, and that they will agree to “respect the vital milieu
of air-water-soil-sediment-organism,” and that they will “not appropriate
earth-surface resources faster than they are replenished or renewed” (Rowe
1990:70).
Still, Rowe (1990:17) suggests that many farmers and ranchers, the foodrelated industry and consumers are all guilty of the “insinuation into prairie
agriculture of the idea of farming as a commercial enterprise, as a business
rather than as a provisioned of food for domestic consumption.” He further
suggests that this “lies at the root of the exploitative land uses that continue
to plague the West today.”
Perhaps it is time to re-examine the social contract Canadian society has with
agriculture, to build one better suited. The questions posed in this workshop and
solutions attempted could contribute to such an effort. If such envisioning were
to take place, it might benefit from a whole system’s re-examination and revision
rather than piecemeal tinkering. After all, the new world order is confronted with
difficult choices. Among them are the ‘fortress’ world of the most powerful, the
market world of the wealthiest, and the goal oriented and limit-conscious world of
those calling for a transformation (Miller 2002).
One recurring comment was Canada being a ‘high-cost’ society. In comparison to
some other ‘developed’ countries, our social, environmental and production standards
are high. For this reason we enjoy privileges and a quality of life that attracts people
from across the world. This so-called ‘high-cost’ does pose a dilemma, though, as
was clearly spelled out, when Canadian farmers are asked to compete in the global
and less fettered marketplace. As Rowe (1990), insinuated above, we may not be
able to have it both ways all the time.
Ken Belcher and others cautioned that Canada should not participate in a ‘race to the
bottom.’ Can we have a made in and made for Canada solution?
Canada’s much revered cheap food policy and its complications was mentioned in
the question period several times. On this topic, Fort (2001) writes, “We love cheap
food. We binge on it. Diet-related diseases kill more people in the West than any
other cause. We eat too much, diet too much, yet still we advocate keeping food
as cheap as possible. The Government should begin “de-intensifying” agriculture,
scrapping false economies of scale and ensuring that a realistic price is charged for
the results. And we, as consumers, must accept our responsibilities and be prepared
to pay for food that is produced up to a quality, not down to a price.”
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8.8. Ecosystem services for sale. If ecosystem services can be bought and sold
- some likely can be, others not – how would this happen? Trading in ecosystem
services has gained popularity, where one party foregoes service protection but
pays another to do so instead. This innovative approach has considerable promise in
practical conservation and sustainability efforts, but as Ken Belcher has pointed out,
it is more useful for some services than others.
In theory, it should not matter where on earth carbon is emitted and withdrawn
(Hawn 2006). Global air circulation can be expected to even this out quickly. Hence
‘carbon trading’ may be a practical scheme as many agree that carbon trading is
preferable to a carbon tax which is seen as too blunt of an instrument (Atkinson
2007). Proposed caps for carbon emitted have provided the impetus for creating the
trading schemes.
In addition to carbon, there are also biodiversity banks. In these trading schemes, land
developers are able to compensate for the destruction of biodiversity by protecting
biodiversity elsewhere (Ellison 2005). In a land development context, municipalities
could employ trading for conservation. Rather than simply zoning, the development
potential is forgone by selling it for some parcels and this concentrates development
onto less valuable parcels (Kwasniak (2004).
Some services may be sufficiently modular or be comprised of discrete functions
that can be traded and moved. This may work for services that are more-or-less static
and can be instated, stopped and re-instated, such as carbon sequestration. However
for processes that are continuous in complexity terms, this poses problems. Some
features are linear and continuous such as water, which may flow into and out of an
agricultural or industrial area and be permanently altered if not protected. For other
features, once factors such as sediments are released, they may be there for a long
time if not permanently, making ‘trading’ ineffective.
Another challenge vis-à-vis ecosystem services for sale, relates to audits and
efficacy.  Not all landowners can be expected to have the expertise to be biodiversity
conservationists, despite the valuable local knowledge some may have gained from
their land. Audits to confirm that the paid-for-action had been properly undertaken
can be cumbersome. Auditing could require a substantial bureaucracy whose cost-tobenefit ratio may be poor. Without audits a program’s efficacy may be in question.
What seemed to be a logical and promising approach to provide incentives for
environmental protection, proved to be more difficult than expected. In a Costa
Rican example (Sanchez-Azofeira et al. 2007), owners of forested land received
payments broadly distributed across ecozones and socioeconomic gradients starting
in the 1990s. A subsequent analysis using remote sensing and geographic databases
on land use showed that deforestation was not slowed in a 1997-2000 analysis as
expected. The lack of an observed impact from payments may have been due to
forest conservation policies that were in effect already prior to establishing payments
for ecological services.
Kleijn et al. (2001) found that about 20% of the European Union’s farmland enjoys
some form of agri-environment incentive to counteract the negative impacts of
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modern agriculture on the environment. This amounts to about 4% (1.7 billion
euros) of the European Union’s expenditure toward a Common Agricultural Policy.
While some flies and bees showed positive responses to the program on 78 paired
fields (managed vs. conventional) no positive effects on plant and bird species
diversity were found. Clearly, such programs need to be carefully designed. The
involvement of landowners, in combination with conservation professionals may be
helpful. This question of capacity and tech-transfer was addressed by Garth Wruck
at the workshop.
There are pitfalls to consider where the costs and benefits of price supports and landrelated payments are distributed across sectors (e.g. taxpayer vs. producer) or across
international borders. This was pointed out in the question period, the concern that
diverse forms of subsidies including ecological services, if added to the cost of
production, would be prone to drive down world prices and be to the disadvantage
of other countries. Murphy et al. (1993) showed that the otherwise laudable gains
from agricultural research lead in the final analysis to a burden on taxpayers in a
market where export subsidies were the norm. It is likely that interventions that are
least direct, such as payments for ecological services to boost an economy threatened
by other factors, is most prone to perverse distortions. It is likely that institutional
mechanisms that enable a consumer to pay for goods and services provided in a
transparent manner may be most robust.

8.9. General approaches to protecting ecosystem services. Considering the
great breadth of the prairie agro-ecosystem, it is unlikely that a single approach,
or even category of approaches (e.g. incentives) can hope to meet many needs.
Too much singularity in thinking and not enough creative and diverse innovation
can be a shortcoming. Public administration and policy making, by its very nature
and despite attempts to the contrary, is naturally prone to suffer from the singular
thinking. Ken Belcher repeatedly pointed out that different approaches should be
considered to match specific ecosystem needs. People on the land and in cities
should take more control of the system merging their own interests with the diverse
needs of the land.
In complexity theory terms, the notion of self-similarity has been applied to
shorelines as a metaphor. At one scale, a line depicts a shore on a map with a given
shape when in reality there are small bays not shown and smaller bays within it.
Ultimately, between every two sand grains is an indentation reminiscent of a ‘microbay.’ The take-home message may be that shorelines on a map are government or
non-government programs that approach their target goal with a single line or a
blanket. In reality, every consumer family or every farm family is slightly different
from every other, and no single approach can even hope to be appropriate for all. As
residents of the prairie ecosystem we may have been negligent to consider nature’s
complexity, and treated landscapes and people as one-size-fits-all.
The following are a list of considerations and approaches that apply to ecological
services.
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8.9.1. Do no harm. ‘Do no harm’ is a fundamental assumption in our social
contract, a phrase attributed to the Greek physician Hippocrates. Different people
will perceive harm differently, or be able to cause harm so far down the way so as
not to realize it. To overcome this, our nation has instituted basic laws that clearly
guide our operation and apply to all, Ken Belcher referred to these as command
and control measures. It would likely be a serious failing to replace the basic
understanding of ‘do no harm’ with, say, incentives or tax breaks. Someone has to
fund these incentives. If the invectives can’t be given to all, then inequity arises and
this breaches another fundamental assumption, that of democracy and equity.
In the above examples of water quality for New York or prairie residents in the
Saskatchewan-Nelson River watershed, legislation was a crucial part to improving
or protecting water quality. Without water quality legislation and the enabling
regulation and incentives, the outcome would have been far more costly.

8.9.2. Personal stewardship. Considerable discussion in the question period
centred on early and late adopting of either technology and/or conservation practices.
Some conservation-minded land management was done taking the long view with
deferred gratification, but still with personal rewards and efficiency in mind. There
are varying degrees of personal values and personal stewardship in evidence both on
the land and in cities.
Grant McEwan (1986) was a champion of and wrote extensively about personal
stewardship. He used the phrase “Entrusted to my care” with the subtitle
“Safeguarding Canada’s resources – our responsibility to the future” for his book.
The language around ecological services insofar as it is a language of entitlement
seems to have forgotten the personal effort to not only do no harm but also ‘do well.’
Ours is a world that is becoming smaller in a sense, more crowded, more territorial
about our water, our space and our well-being.
Jeremy Rifkin (Rifkin 2004) wrote “Canadians are in the midst of a transatlantic
debate: the American Dream of individual fulfillment versus the European Dream
of community.”

8.9.3. Win-win options. While some communities have found the so-called “winwin” solutions to be a myth (Christensen 2004), others persist in advocating them for
the right setting. In reviewing a book entitled “The farm as natural habitat” (Jackson
and Jackson 2002), Brent Andrew advocates turning the loss-loss associated with
nitrogen fertilizer into win-win. Fertilizer is a culprit of expensive inputs on a
conventional farm, and when it is carried away by water it represents a double-loss
through over-fertilizing ponds, lakes and rivers.
In keeping with complexity theory and with the diverse and complex topics
uncovered in the workshop, perhaps the best win-win options cannot be designed
effectively from the save environment of a government, university or NGO office.
They might be designed more effectively at ‘the kitchen table,’ in collaboration with
those who know their land and their farming operation.
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8.9.4. Incentives. Much of the presentations and discussion, particularly input

provided by Kerry Holderness, dealt with incentives. The 2002 U.S. federal farm
bill’s ‘Conservation Security Program’ attempts to improve on incentives by creating
a tiered system (DeVore 2003). In the lowest tier with lowest reward, solutions may
be simpler (e.g. soil erosion) while the highest tier might include a whole-farm
approach to conservation. This is reminiscent of Canada’s farm planning delivered
under the Agriculture Policy Framework.

Incentives may be most appropriate for high value/benefit projects for targeted areas.
If the scale is too broad, the administration-and-compliance monitoring-to-benefit
ratio may be poor. Also, in their review of 139 field-based conservation scenarios
worldwide, Balmford et al. (2003) found a range of conservation cost from 10 cents/
km2 in the Russian arctic to 1 million/km2 in some western European projects. The
United States spent from $5,000 to more than $50,000 for management on some
reserves. The U.K. spent $15 - $50,000/km2 for reserves and in agri-environment
programs. Incentives may also work well for a period of transition when it might be
replaced by other strategies.
The workshop audience raised questions about incentives, ranging from the
possible further distortion of agricultural commodity prices, to how not to make
those landowners who have practiced good stewardship in the past, losers in the
program.

8.9.5. Production-conservation partnerships. Canadian farmers and ranchers

have proven to be capable operators, who have by-and-large adopted all or most of
the technology and advice from supposed experts – perhaps to their own detriment
as Rowe (1990) argues. Still, managing a farm or ranch requires different expertise
from recognizing stressors and adapting management appropriately in a riparian
zone, for example.
It may be advisable to find partnership options that relieve a grain farmer from the
riparian management and place the management into the hands of those specifically
trained to do so. The “riparian zone farmer” can work across many farms in a
landscape to benefit from an economy of scale (e.g. Belcher and Schmutz 2002,
Belcher et al. 2007). Adams et al. (2004) go partway toward this model when
they provide how-to information toward the joint goal of beef production and
sage grouse management. In New Jersey, the Fish and Wildlife’s Endangered and
non-game species program used several species of livestock in strategic ways to
manage endangered species and encroaching shrub, for the benefit of the federally
‘threatened’ bog turtle (Tesauro 2001).
Making creative use of independent third-party certification is another approach to
enable improvements in resource management. Organic certification and labeling
is an example, as is dolphin-friendly fishing and labeling. Forestry certification
has become very prominent in recent years. While in 2002 only 3% of the world’s
forests were ‘certified’ under one of 6 different in certification schemes, 54% of those
forests were in Europe and 38% in North America. In Canada, forestry practices are
certified by the Canadian Standards Association (Eba’a and Simula 2002).
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8.9.6. Dedicated protection. In the continuum from the very extensive resource
conservation mechanisms that apply to all, such as legislation, dedicated and
‘complete’ protection as in parks or reserves, occupies the other extreme.

9.0. Recommendations
The following recommendations have been suggested by presenters or the audience
or flow logically from the discussion and or published literature. Not all of the
authors necessarily agree to all parts of these recommendations and we wish to
respect their right for their own considered opinion.
• T
 he presenters and audience covered much valuable ground and provided
thoughtful input. We believe this input is particularly valuable because of the
mix of interests presented here. Ecological services are the responsibility of
many sectors and forums like the current one are valuable for those reasons.
• Planning and increased protection of ecological services is urgent. A serious
effort should be made to match appropriate tools or approaches with landscape
needs, to ensure efficiency (monitoring cost to benefit ratio), to give priority
to high value services such as water quality, and preserve a sense of equity
among program participants (valuing past stewardship as much or more than
new activity).
• Leadership is required for an effective transition to paying for ecological
services where applicable. In the examples cited above, the involvement of
government was central in the enhanced provision of ecological services.
Examples of government involvement include a water quality mandate
prompting source-water protection in New York’s Catskill-Delaware watershed;
the implementation of a carbon cap leading to carbon trading, and endangered
species or biodiversity mandates leading to advantageous trades in land for
development.
• Some ecological services lend themselves better to trading or payments
than others. Global air circulation provides connectivity, such that carbon
sequestration can be effective nearly anywhere on earth and it can be effectively
traded. Riparian health and water quality, in contrast, is difficult to restore once
destroyed. Riparian health should therefore not be left to the vulnerabilities
arising form changing land values, international trade, and subsidy values and
capital available.
• Audits in the payment for ecological services context can become cumbersome
and expensive. Thus, ecological services that are low in value (e.g. grassed,
temporary waterways) and/or difficult to monitor might be avoided for efficiency
concerns.
• Involving and reconnecting the ‘three pillars’ in resources management,
the government, private and voluntary sectors, can bring efficiency to the
provisioning of ecological services. The voluntary sector can help provide
expertise, credibility and guidance, help promote projects across sectors and
help audit ecological service systems.
• When ecological service values are low, and/or have been provided by a large
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segment of a community as part of personal stewardship or for efficiency’s
sake, disruption via incentives for some and not others should be avoided. In
such cases, and possibly others, boosting the role of legislation may be a more
promising tool in the long term.
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Abstract:
The Prairie Provinces are a wealthy part of the world, with a history of adaptation
to a variable environment. However, climate change could encourage further
migration from rural to urban communities, and will be particularly challenging for
rural communities, the elderly, and rural-economy-based Aboriginal populations.
Scenarios for the mid-21st century climate of the Prairie Provinces suggest median
annual increases of 2 to 5 degrees in temperature and 2-12% in precipitation.
Changes in the availability of water resources represent the most serious climate
change risk. Prairie water supplies are generated in upland watersheds, primarily in
the eastern slopes of the Rocky Mountains. Records of past climate and models of
future climate both show prolonged droughts more extreme than those experienced
in the 20th century. Recent trends and future projections include lower summer
stream flows, falling lake levels, retreating glaciers, and increasing soil and surface
water deficits as more water is lost by evapotranspiration. More precipitation will
fall as rain, a less reliable and predictable source of water than snow and ice. A trend
of increased aridity likely will be realized by droughts of longer duration and greater
frequency. There will be increasing reliance of agricultural production on irrigation
from water derived from the receding glaciers and waning snowpacks of the Rocky
Mountains.
Shifts in bioclimate and the distribution of ecosystems will result in new ecosystems,
changed disturbance regimes, stressed aquatic habitats, a loss of some native species
and the introduction of previously non-native plants and animals. New pests and
disease vectors likely will survive warmer winters. Impacts will be most visible at
strong ecological gradients such as isolated forests and forest fringe areas.
The favourable consequences of this temperature trend are a warmer and longer
growing season. The productivity of forests, crops and grassland should rise with
more heat and higher concentrations of CO2 – provided there is adequate soil
moisture. Unfortunately, climate change scenarios foresee increased aridity in the
Prairie Provinces (already a dry region where moisture deficits are a serious climate
risk). In the Prairie Provinces, surface water can disappear over large areas, putting
landscapes at risk of desertification and impacting the region’s economy, history,
environment and culture.
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We will briefly discuss:
•
•
•
•
•
•
•
•

how to understand and interpret climate scenarios;
the outlook for prairies water supply;
agricultural futures and demographics;
management challenges to ecosystem preservation;
prairie grassland futures;
forestry impacts;
tourism impacts; and
adaptation capacity, especially in rural areas.

We will also briefly comment and discuss climate change impacts adaptation. The
presenters are all involved in the drafting of the “Prairies Chapter” of the National
Assessment on Climate Change Impacts and Adaptation, scheduled to be released
by the federal government in Fall 2007.
Global Climate Models and the Prairie Climate
Global climate models (GCMs), 3D mathematical models of the earth-atmosphereocean system, provide physically plausible information about possible future climate.
The most recent GCMs (termed ‘warm start’) make use of historical information
about atmospheric composition and, for the future, are driven by scenarios of
greenhouse gas emissions. These are based on assumptions concerning, for example,
population and economic growth, energy consumption, and technology transfer.
Scenarios of climate change are constructed by calculating the changes between
some future time period (e.g., the 2050s) and the baseline period (currently 19611990). These scenarios are then applied to observed climate information for
this baseline period to obtain the future climate scenario. There are a number of
global climate modeling centres worldwide running a number of climate change
experiments using a number of different emissions scenarios (the Special Report
on Emissions Scenarios) recommended by the Intergovernmental Panel on Climate
Change (IPCC).
Figure 18 illustrates the seasonal changes in mean temperature and precipitation for
the 2050s, averaged over the grassland region of the Canadian Prairie Provinces.
Each symbol represents a different climate change experiment – the different colours
represent different GCMs and the different symbols indicate a different emissions
scenario. All scenarios are considered to be equally likely. The blue lines represent
the median changes calculated from the scenarios illustrated and provide a means
of identifying those experiments which result in changes which are warmer, cooler,
wetter or drier than the majority of results. The grey area centred on the origin
represents a single GCM’s representation of natural climate variability. This can
be used to determine whether or not the projected changes in mean temperature or
precipitation lie within the range of natural variability. In most cases, the temperature
changes are outside of the range of natural variability, although this is not the case
for precipitation. In general, the temperature changes are larger in winter and spring
(between 1 and 7°C) and smaller in summer and fall (1-4°C). Precipitation changes
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are generally positive in winter and spring, whilst in summer and fall both positive
and negative changes occur. Median results indicate an increase in precipitation of
about 15% in winter and spring, a decrease of 5% in summer, and no change in the
fall. (See Plate 18 in colour section)
Spatially summarizing these changes poses some problems, but one way of presenting
the information is to combine all the GCM results and present the minimum, median
and maximum changes on a grid box by grid box basis. This does not provide a
physically-consistent picture as would be given by plotting the results from an
individual GCM, but it does give an idea of the possible range of changes when all
the GCM climate change experiments are considered. Figures 19 and 20 illustrate
these changes for the Prairie Provinces for the 2050s, for mean temperature and
precipitation, respectively. Median changes in mean temperature are between 2 and
4°C for the 2050s in all seasons, whilst precipitation changes are between +10 and
+20% in winter and spring, between -10% (southern Prairie Provinces) and +10%
(northern Prairie Provinces) in summer and between 0 and +10% in fall.
(See Plates 19-20 in colour section)
Climate models have historically been concerned with getting the means (that is to
say, the average climate) correct. Modeling variability (for example, the probability
of extreme events) is challenging. Individual storm events, for example, cannot be
predicted from climate models. For practical purposes, it can be useful to combine
our climate model predictions together with our improved knowledge of climate
on the Prairies prior to European settlement. Pollen data and tree ring records have
provided us with an improved understanding of past climate.
Water Impacts
A major impact of global warming in the Prairie Provinces is changes to the amount,
quality and distribution of water supplies. One of the most certain projections about
future hydroclimate is that extra water will be available in winter while summers
will be drier. Summer dryness will result from earlier spring runoff and from greater
water loss by evapotranspiration owing to increased temperatures. The net result
likely will be slightly to significantly less surface water and soil moisture, and also
greater variation from season to season and year to year. This elevated aridity and
variability has major implications for the Prairie Provinces, the driest major region
of Canada, where moisture deficits are the most serious climate risk. Seasonal water
deficits occur in all regions of Canada, but only in the Prairie Provinces can surface
water disappear over large areas, putting landscapes at risk of desertification, and
impacting the economy and environment.
The prairies are losing the advantages of a cold winter; more precipitation will fall
as rain, a less reliable and predictable source of water than snow and ice. Recent
trends and future projections include lower summer stream flows, falling lake levels
(van der Kamp et al. 2006), retreating glaciers (Demuth and Pietroniro 2001); and
increasing soil and surface water deficits (Sauchyn et al. 2002) as more water is lost
by evaporation and transpired from plants. A trend of increased aridity most likely
will be realized by droughts of longer duration and greater frequency. Records of
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past climate (Figure 1) and models of future climate (Figure 2) both show climate
extremes that were lacking throughout most of the 20th century. Current overoptimistic perceptions of abundant and consistent water supplies have influenced
water use, policy and management. Paradigms and practices must be adjusted to
manage a hydrological cycle that may be increasingly sensitive to the timing and
frequency of rainfall events and with less of a buffer from the melting of ice and
snow in the eastern slopes of the Rocky Mountains, the origin of many Prairies
rivers.

Figure 1. Summer moisture index (P/PET) for Medicine Hat for the period 17232000.
These data were inferred from the annual growth of lodgepole pine (Pinus contorta)
in the Cypress Hills. The grey shading highlights droughts of long duration, when
P/PET remained low for a decade (1855-1865), or great severity, when the ratio
of precipitation (P) to potential evapotranspiration (PET) approached or fell below
0.25 (1816, 1882, 1937). This proxy record indicates that the worst droughts of the
20th century, in the 1930s and 1980s, were shorter or less severe than droughts in the
preceding two centuries.
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Figure 2. Increasing drought frequency for central North America projected by the
Canadian Global Climate Model (CGCM2; Kharin and Zwiers, 2000).
Societies can adapt to reduced water supplies. Arid and semi-arid regions such as
Australia and the southwestern US have developed sophisticated water management
systems whereby scarce water can be efficiently allocated amongst many competing
users. Making users pay a higher price for water may be necessary – currently we
often give water away for free to users – this does not encourage conservation or
wise use.
Vegetation and Nature Conservation Impacts
Climate change could alter the vegetation zonation in the Canadian Prairies. To
model this change, vegetation zones in the US Great Plains have been used as
analogues for the warmer future climate predicted for Canada (Vandall et al. 2006).
Models were developed to predict the occurrence of vegetation zones from climatic
variables. Results show that the vegetation zones currently found in Canada (southern
boreal forest, aspen parkland, mixed prairie, dry mixed prairie) are expected to shift
northward. Most of the current grassland area is expected to shift to the kind of
mixed prairie found in Montana, Wyoming, and the Dakotas. The driest part of the
region, in southwestern Saskatchewan and southeastern Alberta, is expected to shift
to shortgrass prairie, currently found in Colorado and southward. Plates 21 and 22
illustrate this. However, while these results imply climatic suitability for particular
vegetation zones, they do not predict the exact composition of future vegetation. It
is expected that there will be lags in vegetation change, with some species being
slower than others to expand their ranges northward. Underlying soils will also
evolve under a changing climate and changing vegetation, but soils will evolve
relatively slowly. (See Plates 21-22 in colour section)
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As the prairie ecozone becomes drier, we can expect wetland systems to disappear
or become stressed. Isolated tree-dominated systems such as the Cypress Hills or
Turtle Mountain may convert to bush and grassland-dominated landscapes.
Over time, as the climate tracks ever further away from our historic experience, it
will become increasingly difficult to maintain some current ecosystems. Ecosystem
remediation or reconstruction will become an increasingly unlikely conservation
option. It is not yet clear how people will react to the loss of historic landscapes.
There are practical costs to landscape change, but there may also be psychological
impacts from rapid change in a previously familiar landscape.
There are critical management choices. For example, we could take a hands-off
approach and let natural landscapes convert to new assemblages under the impacts
of climate change. We could say if forests and wetlands disappear, so be it.
Alternatively, we could engage in any number of landscape manipulations, from fire
and pathogen suppression, to the deliberate introduction of non-local tree species
more adapted to warmer, drier climates.
Just as for trees, it may be useful to consider the importation of non-local grass
species, if we wish to speed the process of grassland adaptation to a changing
climate regime. However, a thorough environmental assessment would be needed
before undertaking this, and also perhaps a change in environmental policy.
We may need to focus on the preservation of increasingly valuable water features.
Zoning will be a valuable tool, allowing us to experiment with different landscape
targets, and different management techniques to achieve those targets.
Climate change challenges long-held nature conservation assumptions. Habitat
“connectivity” is generally promoted as a good thing, as it makes the survival and
health of a given species more likely. But habitat corridors also allow unwanted
species and pathogens to move into new areas as the climate shifts. Human
intervention in natural landscapes is often viewed negatively. But when natural
landscapes are being driven in radically new directions by human-induced climate
change, human counter-interventions may sometimes be called for.
Agricultural Impacts
The Prairie region holds a prominent place in Canada when it comes to agriculture.
It houses half of the total number of farms in Canada and 80% of the total farmland
in the country. Industry in the region is highly export- oriented, and thus vulnerable
to factors outside the region. In addition, it is also vulnerable to climate change,
although prairie farmers are highly adaptive. Among various climate-related
changes, those related to precipitation (coupled with high temperature) and the
occurrence of extreme events (such as droughts and floods) are noteworthy. Shifts
of agriculture northwards are a possibility, although poor soil conditions there may
limit this process. Crop production may improve, but more frequent droughts and
the increased risk of pest infestation may offset such gains. Livestock production is
more vulnerable to hot and cold spells, blizzards, flooding and ice storms, which are
expected to increase in frequency under climate change. Economic consequences,
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although not definitive and subject to further study, could be adverse, leading to
significant impacts on the regional agricultural economy.
Geographic patterns of grassland production and grazing capacity have been
modeled based on future climate variables (Thorpe et al. 2004). The models show
only a small decrease in grazing capacity from the present climate (1961-90) to the
future climate (2050s). An increasing proportion of warm-season (C4) grasses that
have higher water-use efficiency could moderate the expected decrease in production
because of a drier climate.
However, these geographic trends are based on climatic averages. Grassland
productivity shows dramatic year-to-year fluctuations related to current weather
(Thorpe et al. 2004). At one research site, production in the driest years was about
one-eighth of that in the wettest years. If droughts become more frequent or more
severe in the future, as is generally expected (Sauchyn et al. 2002), the impacts
on grazing capacity could be more significant than suggested by the average
conditions.
Tourism Impacts
Climate change is likely to affect a wide range of tourism and recreation activities.
Lower water levels will affect water-based recreational activities. Reduced
river flows will affect boating and canoeing; reduced water quality is expected,
especially in shallow eutrophic lakes, and impacts on fishing will be felt through
habitat changes and the effect of invasive aquatic species. For winter recreational
activities, the season may be shorter but there may be more snow, affecting skiing
and snowmobile use. Reduced ice thickness and a shorter ice-on season may result
in a shorter ice fishing season and more dangerous conditions.
Activities in “forest fringe” and island forests will be affected by drought stresses
on trees. Henderson et al. (2002) looked at island forests in the prairie ecozone and
found loss of forest’s social value related to loss of forest cover. Similarly Hogg
and Bernier (2005) examined climate change impacts on fringe forests and found
that drought and regeneration failure will become more common, limiting the longterm viability of forest cover in these areas. Golfers will likely benefit from climate
change, with a longer season and more good days within the season (Scott et al.
2004). Drier summers may result in fewer mosquitoes and ticks, though the main
mosquito vector of West Nile Virus, Culex tarsalis, is a hot-weather mosquito.
Population Growth and Vulnerability
The Prairie region is growing and will continue to grow in the future. However,
this growth is not shared equally among the three provinces. Alberta is growing the
fastest and claiming an increasing share of the region’s population. In 2004, Alberta
had almost two-thirds of the region’s population. This trend is going to continue
in the future. Other trends that are going to be realized in the region include: (1)
a rapid urbanization pace in all provinces; (2) the population of visible minorities
and aboriginal people to rise in Saskatchewan and Manitoba; and (3) the dependent
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population (those under 14 years of age and those over 65 years) to increase in the
provinces of Saskatchewan and Manitoba. These trends would make some parts
of the population, such as seniors, recent migrants, and aboriginal people, more
vulnerable to climate change.
Social Capital and Adaptation
Social capital is a fundamental institutional component of the adaptive capacity of
collectivities and individuals to the threats associated with climate variability. As
with other resources -- such as wealth, human capital, and technology -- the existence
of social capital in a community contributes to reduce its exposure and increase its
adaptability to climate-related events. Social capital includes all those features of
social life -- social relations, formal and informal networks, group membership,
knowledge sharing, and values such as trust, reciprocity, and civic engagement -that promote collective action (Glaeser 2001; Office for National Statistics 2000;
Policy Research Initiative 2005; Putnam 2001). It facilitates social cooperation
around tasks that require collective efforts and social integration.
Social capital has been defined as a fundamental component of the process of social
cohesion, existing not only at the level of small communities but also at a larger
scale in the civil society and the state. As argued by Adger (2003), proper adaptation
rests on the capacities of individuals to act collectively. The elements of social
capital -- social relationships, networks, and organizations -- can be used to mobilize
resources in order to ensure the well being of persons, groups, and communities.
In these terms, social capital could be a relevant tool to deal with the challenges of
global change and the uncertainties and instabilities that this change creates. There
is already evidence of the positive role that social capital could have in managing the
adverse aspects of climate (Adger 2000 and 2003; Sygna 2005). Social capital has
been a central characteristic of Canadian rural and urban communities but research
in the area of social capital and climate change in the Prairies is still incipient. The
few studies completed show that those with medium and high levels of social capital
know more about the challenges of climate change and are more optimistic in dealing
with its uncertainties (Diaz and Nelson 2006; Social Dimensions of Climate Change
Working Group 2005).

Literature Cited
Adger, N. 2000. Institutional adaptation to environmental risk under the transition
in Vietnam. Annals of the Association of American Geographers, N. 90.
Adger, N. 2003. Social aspects of adaptive capacity. In: B. Smit, R. Klein and
S. Huq (eds.),, Climate Change, Adaptive Capacity and Development. Imperial
College Press, London, UK.
Demuth, M. and A. Pietroniro. 2001. The impact of climate change on the glaciers
of the Canadian Rocky Mountain eastern slopes and implications for water
resource-related adaptation in the Canadian prairies. Prairie Adaptation Research
Collaborative Project P55. Regina, SK.

196

Diaz, H. and M. Nelson. 2006. Rural Community, Social Capital and Adaptation to
Climate Change. Prairie Forum 30(2).
Glaeser, E. 2001. The Formation of Social Capital. Isuma, 2 (1): 34-40.
Henderson, N., E. Hogg, E. Barrow and B. Dolter. 2002. Climate Change
Impacts on the Island Forests of the Great Plains and the Implications for
Nature Conservation Policy – Summary Document. Prairie Adaptation Research
Collaborative. Regina, SK.
Hogg, E. and P. Bernier. 2005. Climate change impacts on drought-prone forests in
western Canada. The Forestry Chronicle 81: 675-682.
Kharin, V.V. and F.W. Zwiers. 2000. Changes in the extremes in an ensemble of
transient climate simulations with a coupled atmosphere-ocean GCM. Journal of
Climate 13: 3760–3788.
Office for National Statistics (UK). 2001. Social Capital. A Review of the
Literature. Social Analysis and Reporting Division: London, UK. (www.statistics.
ac.uk/socialcapital/downloads/soccaplitreview.pdf).
Policy Research Initiative. 2005. Social Capital as a Public Policy Tool. Project
Report, Government of Canada (http://policyresearch.gc.ca/page.asp?pagenm=rp_
sc_pub).
Putnam, R. 2001. Social Capital: Measurement and Consequences. Isuma 2(1):
41-52.
Sauchyn, D.J., E. Barrow, R. Hopkinson and P. Leavitt. 2002. Aridity on the
Canadian Plains. Géographie physique et Quaternaire 56 (2-3): 247-259.
Scott D., G. McBoyle, M. Schwarzentruber. 2004. Climate change and the
distribution of climatic resources for tourism in North America. Climate Research
27: 105-110.
Social Dimensions of Climate Change Working Group. 2005. Social Dimensions
of the Impact of Climate Change on Water Supply and Use in the City of Regina.
University of Regina: Canadian Plains Research Center, Regina, SK.
Sygna, L. 2005. Climate Vulnerability in Cuba. The Role of Social Networks.
CICERO Working Paper 2005:01. (www.cicero.uio.no).
Thorpe, J., B. Houston and S. Wolfe. 2004. Impacts of climate change on grazing
capacity of native grasslands in the Canadian prairies. Publication No. 115621E04. Saskatchewan Research Council, Saskatoon, SK.
Vandall, J.P., N. Henderson and J. Thorpe. 2006. Suitability and adaptability of
current protected area policies under different climate change scenarios: the case

197

of the Prairie Ecozone, Saskatchewan. Publication No. 11755-1E06. Saskatchewan
Research Council, Saskatoon, SK.
van der Kamp, Garth, Marlene Evans and Dwayne Keir. 2006. Lakes disappearing
on the Prairies? An aquatic whodunnit. Envirozine 63, March 22, 2006.

198

Invasive Species and Diseases

199

Plant Invasions Past, Present, and Future
Jim Jacobs and Ron Nadwarnick, USDA, Natural Resources Conservation Service,
Bozeman, MT
Abstract:
There are essentially two requirements for plant invasions; a propagule of a species
capable of reproducing and spreading, and a site for establishment. Plants that
threaten the conservation of prairie resources are here because we, through our
transportation systems, bridged barriers that prevented migration of non-native plants,
and concurrently, helped create conditions through our agricultural and horticultural
practices that favored their invasion. On prairies, grazing is a key disturbance, and
grazing management practices are emerging opportunities that are fundamental
to solutions to the pressing challenges of plant invasions. Our greatest challenge
is, and always has been, to apply management at the population and community
scales in unified ways to affect changes in plant invasiveness at the ecosystem
spatial scale and long-term temporal scale. These are exciting times in invasion
science and management because we are moving beyond killing weeds, forward to
understanding the ecological processes that will provide sustainable management.
Current efforts are being made to determine weed population dynamics; community
structure, function, and development; ecological, economic, and social thresholds;
and perhaps most importantly, interactions among populations at all trophic levels.
This will guide our management direction. In the future, we will not ask what
herbicide and at what rate we apply it to control a weed, but what herbicide can we
use to help build a healthy, functioning plant community? Our limited management
time and resources will not drain into efforts to eradicate naturalized populations
of invaders, but will generate ways to incorporate them into the ecosystem energy
flow. Our prescriptions for integrating and applying management will not be solely
based on individual weed and population characteristics. They will also be based
on models that forecast thresholds, that once crossed, will require increased energy
inputs to restore nutrient cycles, for example. We will also use ecological models to
guide our policy decisions.
Invasive plant species threaten the stability we are accustomed to in prairie
environments. Invader populations change the prairie community structure, the way
prairie ecosystems function, and threaten the services they provide to us. Studies
show large-scale populations of non-native grasses, forbs, shrubs, and trees displace
native plant species, reduce livestock carrying capacity, wildlife habitat, and water
quality, and increase soil erosion (Sheley and Petroff 1999). From an economic
perspective, plant invasions reduce prairie community income and increase
agricultural production costs (Bangsund et al. 1993).
The complexity of the invasive species problem can be overwhelming. There are a
large number and diversity of invasive plant species; each with their own population
characteristics that we need to watch for and develop management for. And, the
potential for new, yet unknown invaders seems limitless. To add to the challenge is
the diversity of prairie ecosystems with unique combinations of plant community,
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soil, hydrologic, geologic, and climate characteristics. To top it off, the demands we
place on prairie ecosystems for management objects are many and diverse. This all
adds up to the fact that there are no quick and easy solutions to problems associated
with invasive plants.
Despite the magnitude of the problem, it is manageable using ecological principles
and concepts (Sheley et al. 1996) particularly those addressing population and
community ecology. The questions posed by the workshop organizers are important
for understanding the problem and where to proceed from where we are now. The
questions are: What are the historic trends and conditions leading to the current
state of affairs? What are the pressing challenges and emerging opportunities in this
area (not only in terms of conservation problems and research directions but also
policy and action)? What efforts are being made to assess activities in this area (both
research directions and conservation actions)? What would this topic look like 1025 years from now?
The first question is important because, hopefully, when we look to the past we
can learn from our mistakes. There are essentially two requirements for plant
invasions; a propagule of a species capable of reproducing and spreading and a
site for establishment. Plants that threaten the conservation of prairie resources are
here because we, through our transportation systems, bridged barriers that prevented
migration of non-native plants, and concurrently, helped create conditions through
our agricultural and horticultural practices that favored their invasion. The fluctuating
economics of prairie ecosystems also played a key role.
The development of selective herbicides was an important technological advancement
in invasive plant management. Herbicides gave managers a quick and easy tool to kill
weeds. Unfortunately, herbicidal management often encouraged poor management
practices because the causes of problems were not addressed, resulting in control
practices that were not economically sustainable in prairie ecosystems. While
herbicides will most likely always be an important tool for weed management,
emerging technology focuses more on management of populations instead of
individual plants and is applied within the context of community dynamics.
Historically, agriculture has been the largest industry in prairie ecosystems. The
large-scale disturbance of annual cropping systems, combined with seed inputs
contaminated with weed seeds, and abandonment of fields when crop prices drop
has resulted in large-scale weed infestations. And, in the past, restoration of cropland
with invasive species such as cheatgrass (Bromus tectorum) has been subsidized by
government programs with the intention of conserving soil resources (Mack 1981).
The cattle industry is also partly to blame for some of our invasive plant problems.
Historic overgrazing combined with weed inputs from contaminated hay and other
sources has resulted in large-scale weed infestations, such as spotted knapweed in
Montana. The potential for the problem to continue is large.
In the past, ignorance has been our worst enemy. Weeds such as leafy spurge
infested large areas because managers did not understand their invasive potential.
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Many noxious weeds like Dalmatian toadflax have escaped horticultural plantings
and taken advantage of natural vectors of spread, and disturbance such as wildfire,
to cover large areas of wild lands. Salt cedar has escaped horticultural plantings,
and Russian olive has escaped shelter plantings to become problematic in sensitive
riparian ecosystems in the United States.
These scenarios have some common threads. We create a disturbance, we import
weed seeds, and we have no concept of the problem. What we didn’t know hurt us.
The second question is: What are the pressing challenges and emerging opportunities
in this area (not only in terms of conservation problems and research directions
but also policy and action)? Our overarching challenge is managing an increasing
problem with limited and often decreasing monetary and human resources. We will
need to be creative in management, research, and policy to meet this challenge. We
will be most successful when we develop cooperative solutions based on sound
ecological science.
Prevention is one challenge that rarely receives the resources it deserves. Preventing
invasive plant invasions may be the greatest opportunity to protect prairie lands. At
the root of the problem is justifying expenses for prevention because we have not
developed a way to quantify the benefits. For prevention to become a management
priority, policy will have to shift from measuring success by the number of acres
treated to include a measure of acres protected.
Similar to prevention, early detection of infestations to enable small-scale eradication
is one of the few cost-effective invasive species management options. Population
ecology suggests that the introductory phase of a population is the most susceptible
period for its failure (Cousens and Mortimer 1995). The challenge is how to find
small populations of invasive species over large search areas (Rew et al. 2006). The
development of weed prediction maps is an emerging opportunity to make locating
small infestations more efficient (Rew et al 2005). Also, the creative notion of
using detector dogs to survey large areas and sniff out small populations has proven
popular (Goodwin et al. 2006).
Risk assessment is another challenge. We need models to evaluate the risk of new
invaders before they become problems and the risk of known invaders to resources
and management objectives. We also need to compare the risks to resources and
the economics of management of weed infestations with the risks of management
applied to control them. Models have been developed to help predict if potential
species will be invasive (Pheloung 2001), but there are few tools to predict the risk
of invaders and their management to resources and management objectives.
One important measure of risk is the invasiveness of a plant population in a
particular environment. Quantitatively measuring invasiveness in a way that is
practical for managers to apply is a challenge. Current methods of monitoring the
change in population size over time are inaccurate, time consuming, costly, and not
widely applied. However, monitoring is fundamental to determining invasiveness
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and evaluating the effectiveness of management (Rew and Pokorny 2006). This
challenge is largely unmet because current policy does not recognize the importance
of monitoring in making management more effective and efficient.
Many different agencies and private groups as well as individual landowners are
working on the invasive species problems and often duplicating efforts or applying
management in a patchwork manner. Developing cooperative programs on a
regional or landscape scale will make management more efficient and effective.
Opportunities are emerging that provide incentives for multiple stakeholders to
coordinate efforts to manage invasive species populations that cross boundaries.
It is a challenge to apply management at the population and community scales in
unified ways to affect changes in plant invasiveness at the ecosystem spatial scale
and long-term temporal scale.
On prairies, grazing is a key disturbance and grazing management practices are
emerging opportunities that are fundamental to invasive species solutions. Prescribed
grazing can maintain healthy, competitive grassland communities to prevent
invasion and improve control effectiveness. Prescribed grazing management using
multiple species in an integrated management program can reduce the populations
of invasive species (Jacobs et al. 2006a, See Plate 23 in colour section)
The third question is: What efforts are being made to assess activities in this area
(both research directions and conservation actions)? Current efforts are being made
to determine weed population dynamics; community structure and development;
prairie community function; ecological, economic, and social thresholds; and
interactions among populations at all trophic levels.
The current shift in paradigm for invasive plant management is from control of
individual plants to control of populations. Research activities in this area focus on
understanding life history characteristics, reproductive traits, establishment (niche)
requirements, and mechanisms of weed population spread. This information is
fundamental to applying chemical, biological, and cultural conservation practices
to efficiently and effectively reduce naturalized populations of invasive species
(Jacobs and Sheley 1998).
The structure of prairie ecosystems determines in part how these systems function.
We have a fair knowledge of prairie plant community structure and how it is
affected by plant invasions. Current activities are also quantifying the structure
of the soil, insect, and animal communities. The way we use prairie communities
for our livelihood may affect prairie community structure and how susceptible
these communities are to invasion. Understanding structure is also important for
measuring the impacts of invasive plants and their management (Pokorny 2002),
which is fundamental to risk assessment. This knowledge will also help develop
strategies for integrated weed management and restoration of severely affected areas
after large-scale weed control actions (Jacobs et al. 2006).
Prairie ecosystems support human populations through the way they function to
cycle nutrients, cycle water, and capture and move energy. Our understanding of
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how invasive plants affect ecosystem function is limited but important to improving
management systems. Current efforts are being made to measure ecosystem function
and how plant invasions and their management impact ecosystem function.
The concept of the economic threshold has been used to design integrated pest
management systems. The idea is to use biological and cultural methods to maintain
pest populations at levels that do not cause great losses in production and, thus,
profit. When pest populations approach a point where the economic loss is greater
than the cost of chemical control, pesticides are used to drive the population down to
an acceptable level. In this way, pesticide use and the environmental risks associated
with its use are reduced. Ecological thresholds are equally important. Thresholds
associated with invasive plants in prairie ecosystems are largely unstudied but may
be important to invasion management. One study found the economic threshold
for managing naturalized spotted knapweed populations using picloram on Idaho
fescue grasslands was 30% canopy cover (Jacobs and Sheley 1999). Below this
level, increased forage production was not great enough to recover the cost of
the herbicide application over five years of grazing. An ecological threshold was
estimated at 60% spotted knapweed canopy cover (Figure 1). Above this level there
was a high probability that the native bunch grasses would be replaced by cheatgrass
and recovery of forage production could only be achieved through revegetation.
There may also be social thresholds associated with invasive plants that trigger
management actions.

Figure 1. Economic and ecological thresholds associated with spotted knapweed
management using picloram. The economic threshold is estimated at 30% spotted
knapweed canopy and the ecological threshold where perennial grasses are lost to
cheatgrass is estimated at 60% spotted knapweed canopy cover.
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Sustainable management of large-scale weed infestations will only be achieved
where competitive plants are available to suppress reestablishing weed populations.
There are many studies on the competitive interactions of desirable plants with
weeds. Other interactions are also important including interactions between
biological control organisms and the target hosts within the overall community
(Plate 24. Jacobs et al. 1996a; Jacobs et al 2006b). Also, interactions among soil
organism, invasive plants, and desirable plants are being studied. Understanding
these interactions will help develop sustainable management that conserves prairie
resources. (See Plate 24 in colour section)
The fourth question is: What will this topic look like 10 to 25 years from now? Most
of the current work in the field of invasive species is striving to reduce the uncertainty
inherent in the problem. This will help in the future. Models will predict potential
invaders before they become a problem. Predictive maps will improve the efficiency
of early detection of and rapid response to new invasions. Risk assessment models
will help prioritize management on species in areas that pose the greatest threat to
management objectives. Management models based on economic and ecological
indicators and thresholds will predict the effect of management actions on invasive
species populations and prairie resource conservation (Rinella 2005).
However, there will always be uncertainty in invasive species management,
and managers in 10 to 25 years will be most successful if they take a carefully
planned adaptive approach. Plans will be based on the management objectives.
Risks to objectives will be estimated and specific weed management goals will be
developed based on the estimated risk. Actions will be prioritized and assembled
in a complementary way based on the specific weed management goals with the
intention of moving toward overall management objectives and based on the
population characteristics of the invasive species and the community characteristics.
Monitoring will measure progress toward reaching specific weed management
goals and overall management objectives. A system of evaluation will be developed
using hard ecological and economic data from monitoring that ranks the chosen
management with alternatives. Management will be adapted to most effectively and
efficiently reach management goals.
All this suggests a high degree of specialization. Our prescriptions for integrating and
applying management will not be solely based on weed individual and population
characteristics. They will also be based on models that forecast thresholds, that once
crossed, will require increased energy inputs to restore structure and function. We
will also use ecological models to guide our policy decisions. The key to this topic
now and in 10 to 25 years will be cooperation among people of many disciplines
and among private and public landowners and managers so the invasive species are
managed at the watershed or landscape spatial scale and the long-term temporal
scale.
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Wildlife Diseases and Prairie Conservation: Life in the Global Village?
Todd Shury, Parks Canada, Saskatoon, SK
Abstract:
Wildlife diseases have emerged in the latter half of the twentieth century as
a significant threat to human and domestic animal health on a worldwide scale.
The ecology of these diseases is becoming better understood, but large knowledge
gaps in our understanding of transmission, diagnosis, pathobiology, and treatment
significantly affect our ability to manage diseases in wild populations. Abundant
species as well as species at risk are being significantly threatened as a direct result
of the emergence of these new and old diseases. West Nile Virus, Chronic Wasting
Disease and chytridiomycosis are three examples of diseases that are currently
threatening multiple species (including humans) in the prairie environment and on
a global scale. Multiple convergent factors such as habitat loss and degradation,
agricultural intensification and diversification, global climate change, changing
land use patterns, and increased global movement of humans and animals have
resulted in increasing rates of pathogen transfer between wildlife, domestic animals
and humans. Canada is in the process of creating a National Wildlife Disease
Strategy with the goals of prevention, detection, rapid response, management,
communication, and education. Chronic Wasting Disease of cervids and bovine
tuberculosis and brucellosis have been fast-tracked for the development of action
plans under this strategy. There will undoubtedly be further zoonotic and pathogenic
wildlife diseases emerge over the next 10 to 25 years in the prairie biome of North
America. Managing these diseases will be extremely challenging and will strain
the resources of all levels of government and private individuals. A coordinated
national response is urgently required to ensure that adequate funding and expertise
is available to effectively manage and prevent diseases in wild populations and
reduce their economic and social impacts while retaining the ecological integrity of
existing landscapes.
Diseases of wildlife have historically received less attention due to an emphasis on
studying infectious diseases of humans and domestic livestock. More attention is
now being directed towards the interaction of disease-causing agents that circulate
between humans, domestic animals and wildlife as the barriers between these
species becomes more porous due to a wide variety of anthropogenic factors. It is
currently estimated that as much as 75% of emerging infectious diseases that affect
humans (i.e. zoonoses) arise from animal sources (Taylor et al. 2001, Chomel et
al. 2007). Many of these emerging infectious diseases arise from viruses and are
transmitted through vectors such as West Nile Virus and Lyme Disease in North
America. The early diagnosis and proper management of these diseases present an
enormous challenge to governments, non-governmental organizations and private
citizens around the world. Many of these agents such as bovine tuberculosis were
thought to be previously controlled in both domestic animals and wildlife, but are
now re-emerging in many parts of the world and causing significant socioeconomic
impacts (Patz et al. 2004, Daszak et al. 2004).
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The North American prairie ecoregion is one of the most highly impacted ecosystems
in the world in terms of human impact; and wildlife diseases are creating an
additional stressor for these ecosystems, especially for threatened and endangered
species. This paper will discuss some of the historical, current and potential future
effects of wildlife disease on the Canadian prairies and mechanisms and solutions
for dealing with them.
Habitat modification, agricultural intensification, climate change, land use changes
and increasing global trafficking in domestic and wild animals have resulted in the
emergence and re-emergence of old and new pathogens that affect wildlife and
ecosystems at multiple scales (Daszak et al. 2000). These diseases have the ability
to affect local and regional economies indirectly to varying degrees, but also directly
affect human health through direct morbidity and mortality. Examples are diseases
such as West Nile Virus, SARS and highly pathogenic avian influenza. People may
also become infected as a result of close contact with infected wildlife that are used
as a food resource (e.g. brucellosis and toxoplasmosis in northern caribou (Rangifer
tarandus) and marine mammals) (Tessaro and Forbes 1986, Mcdonald et al. 1990).
Disease has been defined as “any impairment that interferes with or modifies the
performance of normal functions, including responses to environmental factors
such as nutrition, toxicants, and climate; infectious agents; inherent or congenital
defects, or combination of these factors.”(Wobeser 1994). Our understanding of
the causative factors that ultimately result in disease has evolved over the last few
decades. The interaction between three key factors in this causation; the agent, the
host and the environment has ultimately proven to be critical in our understanding
of most wildlife diseases (Wobeser 2006). Changes among and between any of
these three broad factors often results in disease in wildlife populations. A recent
example of a change in relationship between host and agent is the current outbreak
of avian influenza H5N1 Asian that is affecting domestic poultry, wild birds, and
humans throughout most of Asia, Europe and Africa since 2003. Although avian
influenza viruses are very commonly found in wild birds throughout the world and
do not cause significant morbidity or mortality, this particular strain has molecular
characteristics that make it unusually pathogenic for some wild bird species (Dierauf
et al. 2006). Mortality and morbidity among domestic poultry is often much higher
as they are not routinely exposed to natural influenza A viruses, which most likely
provides some cross protection for wild birds.
Environmental changes commonly cause outbreaks of disease that arise in wildlife
reservoirs and often spillover into populations of humans or domestic animals. An
example where this recently occurred among all three of these populations occurred in
Malaysia in 1998 when the Nipah virus caused an explosive outbreak of encephalitis
among the human population of northern peninsular Malaysia due to anthropogenic
deforestation in combination with severe drought causing this virus to emerge from
its natural reservoir in fruit bats (Chua 2003). Changes in host abundance can also
lead to the emergence of zoonotic diseases. A high-profile example of this exists in
the south western United States where environmental conditions associated with El
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Nino events causes irruptive cycles in small mammal populations that ultimately
led to the identification and spillover of Sin Nombre virus (a hantavirus) from deer
mice (Peromyscus maniculatus) into humans in 1993 and subsequent years (Mills
et al. 1999). In prairie Canada, land use changes most likely played a role in the reemergence of bovine tuberculosis due to Mycobacterium bovis in the area around
Riding Mountain National Park in south western Manitoba and a unique strain of
the organism has been recently been identified which seems to affect elk (Cervus
elaphus), white-tailed deer (Odocoileus virginianus) and cattle (Lutze-Wallace et al.
2005). The switch from primary grain farming to beef cattle ranching that occurred
in the region since the 1970’s resulted in the planting of forage crops which attracted
elk out of the park and brought them in close association with cattle resulting in an
outbreak of bovine TB that resulted in the creation of a special testing zone and
restricted cattle movement in 2003 (Shury et al. 2004, Brook and Mclachlan 2006).
Another factor that has played significant roles in maintenance and spread of
wildlife diseases is animal translocation. This was very dramatically demonstrated
with an outbreak of monkeypox virus in 2003, which arrived in North America with
giant Gambian rats (Cricetomys gambianus), which were co-located with prairie
dogs (Cynomys spp.) destined for the pet trade (Cunha 2004). 71 human cases of
monkeypox were recorded in multiple states in the U.S. as a direct result of
this outbreak. Type B tularemia was also recently identified in Syrian hamsters
(Mesocricetus auratus ) in Canada in 2004, as a result of infection in a pet
distribution centre (Public Health Agency of Canada 2004). Chronic Wasting disease
of cervids has most likely been spread between wild and farmed cervids resulting
in a geographic spread across North America during the 1990’s and the early part of
the twenty-first century (Bollinger et al. 2004).
Most of what we know about wildlife diseases on the prairies has been surmised
only in the past 50 years. Prior to that, most wildlife biologists assumed diseases
had little or no effect on wildlife populations. One of the major factors, that most
likely lead to the spread of chronic wasting disease in Alberta and Saskatchewan in
the mid-1990’s, was the rapid expansion of the game farming industry in these two
provinces during this decade (Kahn et al. 2004). Testing protocols for live animals
did not exist at that time (and still do not for species like elk), and the disease was
most likely imported with elk from South Dakota and subsequently spread from
there to over 40 game farms in Saskatchewan and Alberta and likely spilled over
into wild cervids in Saskatchewan. In game farmed cervids, the solution was to
depopulate all affected farms and institute mandatory testing and certification at a
cost of over 35 million dollars (Salman 2003, Woodbury 2004). Dealing with CWD
in wild cervids is complicated by the fact that simply determining whether it is
present or not requires killing individual animals and testing lymph nodes or brain
tissue. Killing a large enough sample is also a problem because up to 1,500 animals
may be required to find out if CWD is present at a prevalence of 0.5% or less.
Unfortunately, early management of CWD is critical to controlling further spread and
relying on finding clinically affected animals only allows detection when prevalence
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is 1% or greater and it may be too late to attempt management interventions (Miller
et al. 2000). Current evidence suggests that deer, elk and moose are infected by direct
contact with either blood and/or saliva, (Mathiason et al. 2006) or by indirect contact
through environmental contamination (Miller and Williams 2003). Several U.S.
states have spent millions of dollars attempting to eradicate or control the disease in
wild cervids as some models predict that significant population reductions and even
local extirpation in high-density deer populations (Gross and Miller 2001).
Non-infectious diseases also pose a significant hazard for wildlife populations as
exemplified by the dramatic collapse of Asian vulture (Gyps. spp.) populations in
Pakistan and India due to visceral gout as a result of scavenging livestock carcasses
treated with diclofenac (Oaks et al. 2004, Swan et al. 2006). Had this problem been
noticed in a more timely manner, this precipitous decline may have been avoided.
Invasive species present a problem as well, both currently and potentially in the
future. The continued presence of feral wild boar (Sus scrofa) populations, in all
three prairie provinces, due to accidental releases over the past 15 years presents
a significant potential disease threat to both domestic livestock and native wildlife
(Tokaruk 2003), especially with diseases such as Foot and Mouth disease,
pseudorabies, tuberculosis and Classical Swine Fever. These diseases could become
established in this new wildlife reservoir and potentially affect other wild and
domestic populations if feral swine populations continue to expand unregulated.
Wildlife diseases present several daunting challenges but also some emerging
opportunities to expand our understanding of disease dynamics in wildlife
populations in the prairies. The biggest challenge is the early detection and continued
surveillance in wild populations for diseases that have the potential to affect humans
or domestic livestock. Current diagnostic tests have severe limitations for use in
wildlife populations, for example the requirement to hold animals up to 72 hours
to conduct the standard skin test for bovine tuberculosis. Newer blood tests for
tuberculosis are currently being developed for wildlife species (Greenwald et al.
2003, Harrington et al. 2006), but this takes an enormous amount of time and money
and generally needs to be done on a species-specific basis. Another related challenge
is trying to determine which species or groups of species are important to monitor
over the long-term. Each species often has a unique set of pathogens that involve
multiple taxa (protozoa, bacteria, viruses, nematodes) and these pathogens coevolve over time to adapt to new hosts and new habitats. Some of these pathogens
are actually new to science, and new classes of pathogens will undoubtedly arise
that will complicate this issue.
When or even if we should intervene in a wildlife disease is also a significant
challenge. Private landowners and governments throughout North America have
periodically provided supplemental feed for deer and other large ungulates when
severe winter conditions prevailed. Recent evidence has shown that this may have
more detrimental long-term effects on populations by increasing disease incidence
and transmission at these feeding sites (Dunkley and Cattet 2003). The 1990 Federal
Environmental Assessment and Review Office (FEARO) recommended depopulation
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of the wood bison (Bison bison athabascae) herd in Wood Buffalo National Park
to eradicate tuberculosis and brucellosis, but the massive public outcry that erupted
prevented any such action on behalf of the management agency (Parks Canada).
Another challenge is the relative lack of priority that is placed on wildlife and
environmental monitoring by most government agencies. Agricultural and public
health departments receive much larger annual budgets, in general, compared to
wildlife agencies, so when a significant wildlife disease issue arises in Canada that
does not have immediate public health or domestic livestock concerns, there is little
or no funding available to effectively manage or deal with the disease in wildlife.
Chronic Wasting Disease of cervids is a current and prime example once again.
Federal agricultural agencies have a strict mandate to control and eradicate infectious
diseases that threaten the livestock industry and public health agencies have strict
mandates to regulate diseases of public health concern, but wildlife species often
fall in between these two mandates. Millions of public dollars were spent controlling
and successfully eradicating CWD in captive cervids in Saskatchewan and Alberta,
but nothing approaching this amount of money has been invested in managing the
disease in wild cervids as there is no federally mandated agency or department
where CWD has occurred to date and it has been left to provincial wildlife agencies
to manage. These jurisdictional and departmental silos are hampering our ability to
effectively deal with wildlife diseases on the landscape and we must find a way to
break these down and deal with both wildlife populations and their diseases at an
ecosystem level, rather than a jurisdictional one.
Canada recently drafted a National Wildlife Disease Strategy (NWDS) that is a
policy framework that seeks to minimize the harmful effects of wildlife diseases
on Canadian and international society (http://www.cws-scf.ec.gc.ca/cnwds/index_e.
cfm). The strategy represents an emerging opportunity to bring together these
disparate government departments at the federal and provincial level to have a
coordinated approach to dealing with wildlife diseases in the future. The strategy
was approved in October 2005, and a disease-specific strategy and action plans were
developed for Chronic Wasting Disease (http://wildlife1.usask.ca/Publications/
NCWDCS2005.pdf). Lack of political momentum has stalled both strategies for
now, but another emerging opportunity has come along which hopes to integrate
the NWDS into a larger policy framework that would involve animal health in all
sectors in Canada. The National Animal Health Strategy (http://www.inspection.
gc.ca/english/anima/heasan/cancom/2006/ahpddsae2e.shtml is being put forward
by the Canadian Food Inspection Agency as an all encompassing strategy to provide
a more integrated approach to animal health, public health and ecosystem health and
reduce the risk of disease due to globalization and travel. This strategy is currently
in an assessment and development phase, but holds some promise to bring together
these currently disparate interests into a more cohesive group.
The world is increasingly arriving at our door, whether we like it or not. We need
to be able to find effective long-term solutions that involve local stakeholders, local
governments and federal and provincial governments not only on the prairies, but also
throughout Canada. Governments must take a leadership role in the implementation
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of comprehensive wildlife disease monitoring and surveillance programs. This will
help determine baseline levels of prevalence for particular pathogens and identify
critical groups of species that could be monitored cost effectively over the longterm.
It is interesting to speculate what this topic would look and sound like in the next
two decades. If one were very optimistic, you could easily imagine that there
would be much greater integration between the areas of public health, agriculture
and ecosystem health. In fact, a new veterinary school currently being set up at
the University of Calgary plans to do just this (http://www.vet.ucalgary.ca/about/
overview.html). Hopefully government and private industry will also adapt and
create much needed positions for graduates of this program when the first class
graduates in 2012.
Ongoing climate change is going to shift distribution of many wildlife diseases in
North America, providing opportunities for tick-borne diseases and parasites that
previously only occurred in the United States to move northward and invade new
host species in Canada (Brownstein et al. 2003). This will put great stress on existing
wildlife disease monitoring infrastructure and government agencies will need to be
prepared to deal with these rapid changes which are predicted (Ogden et al. 2006).
I believe the importance of wildlife diseases to Canadian society in general will
become more self-evident over time. As diseases like CWD spread across western
Canada into more and more jurisdictions, the reality and consequences of this
disease will become more apparent to a larger segment of society and hopefully
more precise diagnostic tests and management strategies will become available to
effectively manage this disease in cervids in prairie Canada.
Many efforts to address and assess wildlife disease are currently ongoing. Specific
wildlife diseases that threaten species at risk are receiving higher priority. Diseases
like canine distemper and plague in black-footed ferrets (Mustela nigripes) are being
dealt with by development of new vaccines that can be delivered to ferrets already
in the wild to boost immunity to these diseases between epidemics (Rocke et al.
2004, Mencher et al. 2004). West Nile Virus caused significant reductions in Sage
Grouse (Centrocercus urophasianus) populations in Canada and the U.S. (Naugle
et al. 2004), but vaccine delivery to wild populations in these areas has proved very
challenging. Disease risk assessments are becoming a standard operating procedure
prior to wild animal translocations and hopefully these will become more refined
and quantified as we learn more about this relatively unknown field.
In summary, wildlife diseases present significant challenges due to the close
approximation of humans, domestic livestock and wildlife in the prairie region of
western Canada. Relatively little is know about the distribution, prevalence, and
population effects of disease on prairie wildlife species. Hopefully current initiatives
underway will lead to the research and management infrastructure necessary to
develop a better understanding of disease in terrestrial ecosystems in the prairie
ecoregion.
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Invasive Alien Species and Diseases Workshop Synthesis
Darcy Henderson, Environment Canada, Saskatoon, SK, and
Garth Wruck, Native Plant Society of Saskatchewan, Saskatoon SK
Introduction
The Prairie Ecozone has experienced numerous invasive alien species (IAS) and
infectious disease problems that affect wildlife and humans. IAS and diseases have
immense impacts on the ecological integrity of native prairie ecosystems, their
associated biodiversity and overall function. These impacts reach beyond the natural
environment and impact public health, agricultural and other industries, costing
billions of dollars every year in management activities, lost productivity, ecosystem
degradation and species loss. Invasions have been occurring for a long-time in native
prairie, many facilitated by human activity, and there has been primarily an ad hoc
approach to dealing with the invasion from a control and management perspective.
In the past most of these ad hoc approaches have been for a specific invasion on a
very specific site without being part of larger-scale initiatives. These uncoordinated
initiatives coupled with a lack of communication has resulted in an ever-expanding
problem and a battle that society and the environment appears to be losing. This
workshop was designed to provide a forum for a diverse group of people to share
their knowledge and experience with these issues, as a step toward improving
communication and initiating greater coordination in the prairie region.
The specific goal of the workshop was to bring together stakeholders to review the
issues and impacts surrounding IAS and diseases in the Prairie Ecozone of Canada
and the Northern Great Plains. The first objective of the workshop was to present
participants with historical and current information on those invasive species and
diseases that pose the largest threat to the conservation of native prairie throughout
the Great Plains. Invasive alien plants (IAP) and wildlife diseases were addressed in
workshop plenary presentations because IAS as a whole comprises too vast a body
of information to cover in a three-hour workshop. The original intent was to include
invasive alien insects because of the impact they have had on other ecosystems and
the potential impact they could have on native prairie ecosystems. Despite anecdotal
suspicions that insects are also a problem, a review of scientific literature revealed
little research has evaluated impacts of invasive alien insects on native prairie
ecosystems. The second objective was to have participants breakout into discussion
groups, led by a facilitator, to discuss more specific questions and to share their
responses in a discussion with the rest of the workshop participants.
The participants represented a broad range of stakeholders from various places
across North America. Approximately 95% were from one of the three Canadian
Prairie Provinces, and the remaining 5% were from British Columbia, Montana and
Ontario. Urban participants comprised 40% and the remaining 60%were from rural
communities. There was also a nearly even split between government, NGO, and
agricultural industry representatives, with a few educators and persons who self
identified as concerned citizens.
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Workshop Results
Following plenary presentations by Drs. Todd Shury and Jim Jacobs, workshop
participants were divided into breakout groups to share their thoughts on the
presentations, and to evaluate strategies for prevention, early detection, rapid
response, and management of invasive species and diseases.
The first question posed to participants, was to identify the most important idea or
piece of information brought to light in the preceding presentations. The following
responses are ranked in order of response frequency:
1.	Chronic wasting disease and bovine tuberculosis: Several people were not
aware how this could severely reduce deer or elk herds, and that culling is
recommended to protect wild and game farm populations, otherwise there
may be substantial economic impacts. Fear and helplessness might accurately
describe the feelings of some.
2.	Livestock and domestic animal use in weed control: Some creative solutions
such as having dogs trained to sniff out weeds, or use multiple herbivore species
(goats, sheep, horses, cattle) to control weeds and alter the habitat to prevent
reinvasion. These are alternatives to expensive and potentially more damaging
broad-spectrum herbicide applications.
3.	Understanding community ecology and the role of competition facilitating
or inhibiting invasions: For some they had not earlier considered what plant
species might take the place of a weed once controls are applied. Without a
clear understanding of competition, plant functional groups, and a plan to
address succession, the problem could worsen. Native species can compete
under certain circumstances.
4.	Risk assessment for weed management: Several people were uplifted by the
idea that rational decision rules can be applied to decide which invasive plant
battles can be won and should be acted upon.
5.	Doing nothing is a management option: Several people were shocked at the
suggestion, given problems experienced in their own area or elsewhere like
Australia.
6.	Habitat loss is a factor influencing invasive species, as it changes the balance
between a natural and native-dominated system to one dominated by chronic
disturbance and alien invasive species.
7.	Local co-operative groups have been formed to help prevent weed invasions
in some jurisdictions, and that many low-tech methods can be applied for
monitoring the problem.
8.	Disappointment that government has not developed an integrated nationalprovincial-municipal plan.
The second question posed to participants was to identify a topic not covered by the
presentations, which they would like to see addressed in the future. The following
responses are ranked in order of response frequency:
1.	Identification, prevention and control of wildlife and human disease vectors,
particularly on the issue of ticks and Lyme disease.
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2.	Specific management strategies and research results, particularly grazing
management and biocontrol options for leafy spurge.
3.	Educational materials that would be easy to return home with and apply to
multiple audiences, particularly on the issues of invasive plants, CWD and
control methods.
4.	Detailed prevention methods appropriate for the landscape-scale, instead of
general approaches aimed at the national-scale.
5.	Risk assessment of climate change impacts on disease organisms, insects and
plants that are moving north as the climate warms.
6.	Evaluation of weed legislation at multiple jurisdictional levels to evaluate where
the holes exist.
Thirdly, participants were introduced to the broad strategies described in National
plans, and asked to rank these in order of priority assuming they were trying to apply
these strategies within the Prairie Ecozone region for the purposes of biodiversity
conservation in native grasslands.
Prevention

Early Detection

Rapid Response

Management

1. Education &Public
Awareness
2. Leadership &
Coordination
3. Scientific Research
& Monitoring
4. Economic, Social
& Ecological Risk
Analysis
5. Legislation &
Regulation
6. International
Cooperation

1. Leadership &
Coordination
2. Education &Public
Awareness
3. International
Cooperation
4. Economic, Social
& Ecological Risk
Analysis
5. Legislation &
Regulation
6. Scientific Research
& Monitoring

1. Leadership &
Coordination
2. Legislation &
Regulation
3. Scientific Research
& Monitoring
4. Economic, Social
& Ecological Risk
Analysis
5. Education & Public
Awareness
6. International
Cooperation

1. Leadership &
Coordination
2. Education &
Public Awareness
3. Scientific Research
& Monitoring
4. Economic, Social
& Ecological Risk
Analysis
5. Legislation &
Regulation
6. International
Cooperation

Generally, there was widespread agreement that no single agency is taking the lead
to delegate federal, provincial, municipal, corporate and individual responsibilities
and appropriate levels of funding to coordinate the prevention, detection, response
and management of invasive species and diseases. In fact, several people indicated
there are institutional barriers to coordination that have allowed many problems to
grow out of control, and these must be eliminated. For example, many detection,
response and management concerns are under provincial or municipal jurisdiction,
and this is where funds should be sent to address those problems. It was also a
widely held belief that education and public awareness were key to gain public
support and apply political pressure for governments to take that lead role and
initiate widespread action.
Widespread ignorance of the problem and related issues must be addressed for us and
our leaders to move forward. Even at local levels, it was brought-up that individuals
with leadership skills (a.k.a. “power actors”) have taken upon themselves to
coordinate and educate neighbours and successfully addressed local problems. This
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is often done at the financial expense of those individuals, and there are few outlets
for those people to access funds, or share their stories. Future efforts in leadership
and education should address this latter problem.
For biodiversity conservation on native grasslands in Canada’s Prairie Ecozone,
it was not felt that international cooperation (largely with the USA.) was needed
or necessarily a productive direction. The only exception to this was with early
detection, largely because new invasions are likely to move north into the region
from the USA and experiences or actions directly south of the border will have
an impact on Canada. In terms of legislation and regulation, most felt there was
already public and animal health, or weed and pest legislation in place to support
all other strategies, with only a few exceptions. The only exception to this was with
rapid response, where a better-coordinated regulatory system was viewed essential
in order to force and support action. There is rarely rapid response, in part because
the economics of such problems do not encourage rapid response.
Uncertainty regarding the likelihood of invasions, ecological and economic impacts,
and the best means to control them lead to moderately important rankings for research,
monitoring and risk analysis. The consensus seemed to be that enough was known
about the current problems, and it was only leadership, education and funding that
was lacking to support action. However, there were a number of light-bulb moments
where people learned of new diseases or invasive species about which we know
very little, but could potentially cause tremendous harm. In those cases, there was
concern that not enough research or risk analysis has taken place to prioritize the
problems and develop specific strategies for dealing with them.
The responses of these focus groups at the conference contrast somewhat with
priorities identified in the federal IAS (CFIA. 2004. An Invasive Alien Species
Strategy for Canada).
Prevention

Early Detection

Rapid Response

Management

• Risk Assessment
(critical)
• Leadership &
Coordination (high)
• Legislation &
Regulation (high)
• International
Cooperation (high)
• Education & Public
Awareness (high)
• Scientific Research &
Monitoring (medium)

• Monitoring (high)
• Education &Public
Awareness (high)
• International
Cooperation (high)
• Leadership &
Coordination (high)
• Research (medium)
• Risk analysis
(medium)
• Legislation &
Regulation (n/a)

• Leadership &
Coordination (critical)
• Education & Public
Awareness (high)
• International
Cooperation (high)
• Scientific Research &
Monitoring (n/a)
• Legislation &
Regulation (n/a)
• Risk Analysis (n/a)

• Risk Analysis (high)
• Scientific Research &
Monitoring (high)
• Education & Public
Awareness (high)
• Leadership &
Coordination
(medium)
• Legislation &
Regulation (n/a)
• International
Cooperation (n/a)

Overall, the National strategy suggests international cooperation is a higher priority
than what regional participants felt was important. This reflects the different scales
of application, national versus regional, and the jurisdictional roles whereby the
federal government is responsible for international cooperation. This may also
explain why legislation and regulation were ranked highly as a preventative tool
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at a national scale, unlike the regional response, but ranked much lower as a rapid
response tool, unlike the regional response. Federal legislation and regulation can
prevent movement of invasive species and diseases at ports of entry into the country,
but does little to affect inter-provincial or regional transport. Conversely, rapid
response requires provincial and municipal-level tools to force action and define the
roles of local agencies.
To address the goal of prevention, there was national and regional consistency in
ranking leadership and coordination, and public awareness and education as high
priority strategies. However, it appears risk assessment received a higher priority,
“critical”, at the federal level unlike the regional response. The National strategy
tends to view prevention as a means to prevent new introductions into Canada, but
regionally prairie landowners and managers view prevention as an approach to
keep invasive species or diseases off their property regardless of how widespread
or abundant those species may be in the surrounding landscape. Regionally, most
people are already aware of the invasive species posing the greatest risk. Nationally,
there are many invasive species causing problems abroad that could potentially
arrive, survive and proliferate to cause similar problems in Canada; thus the focus
on risk assessment.
To address the goal of early detection, monitoring received the highest national
ranking, but education and leadership was ranked highest at the regional level. The
regional participants clearly indicated that widespread ignorance of how and why
invasive species cause problems for biodiversity conservation in native grasslands
is a substantial barrier to overcome before a monitoring strategy would work. In
fact, without that information to disseminate and then encourage local people to
become vigilant, a monitoring strategy is doomed to failure. Conversely, to address
the goal of rapid response, education received a high national ranking, but not so
for the regional participants. As indicated earlier, regional participants felt that rapid
response requires a clear division of powers, legislated requirements to act, and
funds to support those actions.
To address the goal of management, aside from a common agreement that leadership
and coordination are needed at all levels of government, both national and regional
participants identified scientific research and monitoring as key strategies. For
invasive species that are already widespread problems in Canada, causing economic
and ecological damage, it may be most efficient to monitor and evaluate the impacts
of these invasions and devise management strategies that can allow continued land
use (e.g. livestock grazing) and support native biodiversity however diminished it
may be. In some cases, an aggressive approach may actually combat and eradicate
invasive species and diseases, but these actions must be supported by scientific
research and monitoring results.
The fourth and final thing participants were asked to do, was identify other broad
strategies that may be missing from the lists provided to them from the national IAS.
The following responses are ranked in order of response frequency:
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• A
 ction is not clearly described as a strategy, as most of the above are planning,
monitoring, informing, but not actually applying controls to achieve the end
objective.
• Accountability of corporations and individuals, not just government, should
be emphasized – as it is often corporations and individuals that can most
effectively prevent (because of the land base involved), detect (because of their
eyes and ears across the landscape), respond (because of their immediate needs
for economic survival and health), and manage (because of their continued
needs for economic survival and health). Some leadership and coordination
role should be outlined for these organizations and individuals.

Workshop Evaluation
Before exiting the workshop, all participants received evaluation forms to help
evaluate how successful organizers were in achieving the workshop objectives.
The main question of interest was whether they planned to implement any of the
information they had received from the workshop. Every person responded positively
to the question, and 27% planned to implement initiatives on the farm/ranch, 43%
in conservation projects, 18% in research efforts, 8% in policy and legislation, and
4% in education efforts.
Participants were also asked what type of strategy (prevention, early detection, rapid
response or management) they planned to implement in these areas. There was a
fairly even split in this response, with 27% planning to apply prevention strategies,
28% early detection, 25% rapid response, and 20% management.
It was important to gauge the attitudes of the participants after the workshop in
regards to their outlook on the ability of governments, groups and individuals to gain
control over invasive alien species and their subsequent impacts. Approximately,
56% had a positive outlook, 28% had negative view, 11% had a neutral view, and
6% did not answer the question. Additional comments in regards to their attitudes
indicated that individuals who had a negative view would change their attitude if
they saw significant changes in the efforts of federal and provincial governments
to financially support invasive alien species initiatives and create and improve
legislation.
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Update on the Species at Risk Act (SARA)
David C. Duncan, Canadian Wildlife Service, Environment Canada, Edmonton, AB
Abstract:
The federal Species at Risk Act is now 4 years old. This presentation will summarize
progress to date including an update on the current list of species, planning activities
aimed at meeting the requirements of the Act, and the state of critical habitat
identification. Progress on conservation of species at risk will be summarized in
relation to the Habitat Stewardship Program. The presentation will conclude with
challenges and issues facing implementation of the Act.
The federal Species at Risk Act (SARA) came into law in June 2003, and thus is
only approaching its 4th birthday in 2007. Because the legislation is still relatively
new and not well understood, a brief summary is provided, followed by current
challenges and a glimpse at the future.
Before a species is recognized under SARA, the Committee on the Status of
Endangered Wildlife in Canada (COSEWIC) commissions a report on the species’
status, assesses the species, and recommends to government if a species should be
listed and at what category. The federal government then makes the decision as to
whether to add that species to the SARA list or not. To date, the federal government
has typically accepted the recommendations of COSEWIC although there have been
a few instances where the government has not added a COSEWIC-recommended
species to the list (e.g. Plains Buffalo).
Once a species is listed as endangered, threatened or extirpated under SARA, it
is illegal to kill, harm or harass that species if, 1) it is on federal land, 2) if it is an
aquatic species irrespective of where it occurs, or 3) if it is a bird covered under the
Migratory Bird Convention Act irrespective of where it occurs. For other species
on non-federal land (e.g. non-aquatic species such as plants, mammals, etc.), it
is expected that the province or territory will protect them, although SARA also
contains a provision for a “safety net” Order in the event that such a species is not
effectively protected.
SARA has provisions to protect the critical habitat of endangered, threatened or
extirpated species. Critical habitat is defined, identified and published within a
Recovery Strategy and/or Action Plan, which SARA dictates must be produced for
each of the above species. These documents are published on the SARA public
registry (http://www.sararegistry.gc.ca/). On federal lands, critical habitat will get
legally protected within 6 months after it is identified. On private lands, the intent
is to protect critical habitat through stewardship or conservation agreement. SARA
does, however, have provisions that the federal Cabinet could pass an Order to
protect critical habitat, but the first opportunity and preference is to protect it by
provincial law, stewardship agreement, conservation agreement, etc.
What do we mean by “stewardship”? Stewardship refers to voluntary actions to care
for the environment rather than regulatory action. The Government of Canada assists
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landowners in stewardship efforts by providing funding to other organizations for
financial incentives through the Habitat Stewardship Program (HSP). The HSP is a
federal granting program to cooperatively protect species at risk and their habitats.
Because HSP funds go to other organizations that match the money and deliver the
programs, landowners see those other conservation organizations at the farm gate
rather than the federal government. The HSP grants about $2 million each year to
help prairie landowners with stewardship projects via provincial government and non
government agencies such as the Saskatchewan Watershed Authority which operates
projects such as fencing to control cattle access at a few sites where Piping Plover
breed, and Nature Saskatchewan which has received assistance for its Operation
Burrowing Owl and Rare Plant Rescue programs. Other agencies that receive HSP
funding include, Nature Conservancy of Canada for habitat securement across
prairie Canada, the Manitoba Habitat Heritage Corporation for a variety of habitat
management projects in Manitoba, and Alberta Sustainable Resource Development
and Alberta Conservation Association for their Multisar program.
Recovery Strategies and Action Plans, are required elements under SARA. In
2006, four Recovery Strategies for prairie species were posted on the SARA public
registry). In 2007, there are many more and it is expected that Recovery Strategies
will be posted for 29 species inhabiting the Prairie Provinces. The development
and posting of these Recovery Strategies represent a considerable investment and
workload in the SARA planning processes.
Recovery Strategies for Prairie Species at Risk Posted on the SARA Public
Registry
2006
Piping Plover, Mountain Plover, Tiny Cryptanthe and Western Prairie FringedOrchid
2007
Small White Lady’s-slipper, Sprague’s pipit, Dakota Skipper, Burrowing Owl,
Swift Fox, Poweshiek Skipperling, Sage Grouse, Whooping Crane, Ottoe Skipper,
Yucca Moth/Soapweed, Eskimo Curlew, White Flower Moth, Greater Prairie
Chicken, Plains Grizzly Bear, Flooded Jellyskin, Eastern Loggerhead Shrike,
Sage Thrasher, Black-footed Ferret, Wood Bison, Peregrine Falcon (anatum
subspecies), Western Blue Flag, Ross’ Gull, Hairy Prairie Clover, Least Bittern,
Slender Mouse-ear Cress, Buffalograss, Western Silvery Aster, and Woodland
Caribou (boreal population)
There are a number of challenges with implementing SARA, many resulting from
the fact that the Act is still new. A major challenge is the lack of understanding
and perception of SARA by landowners; much of this results from mistrust,
miscommunication, and misunderstanding. Time, experience and additional
communication efforts are, and will, help break down some of these barriers.
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Another challenge is for recovery planners to meet the opposing forces of producing
Recovery Strategies under the tight timelines while attempting to include critical
habitat identification and ensure cooperative development of, and consultation on
Recovery Strategies. Court challenges are another issue. Environment Canada has
received a few requests to implement a “safety net” Order under SARA and has
recently been taken to court for not identifying Critical Habitat within the Piping
Plover Recovery Strategy. A final challenge faced under SARA is the burden of
work on COSEWIC. SARA requires that the status of species be re-examined at
least every 10 years. The current SARA list has grown to almost 400 species and as
a result, COSEWIC will be challenged to try and assess new species while meeting
its requirements for reassessing species already listed.
In the big picture, the largest challenge to species at risk and biodiversity on the
prairies is commodity markets. A healthy cattle market is key to maintaining
prairie grassland in its native state, thereby conserving all the biodiversity elements
contained therein. As human population continues to grow, what will be the future
demand for beef and rangeland? What if there was another BSE or other disease
outbreak that threatens the livelihood of ranchers? If the vegan lifestyle was to catch
on, how might that impact demand for cattle and native rangeland? What does the
future hold for the bio-fuel market and what might that mean to the market demand
for cultivated crops and land use on the prairies?
We are temporarily within a peak period for planning under SARA. Because the Act
is new, we are in a very active phase of producing Recovery Strategies and Action
Plans. Within a few years we will have completed this task for most species. While
these strategies and plans have to be subsequently revisited and reported on, this
phase is much less onerous than the current one. We are also gaining experience
in planning as time progresses such that future planning efforts will be simplified.
One future trend we can predict under SARA is that this planning peak will be
substantially reduced in a few years. Following this peak in planning, we can all
spend more time and resources on conserving species at risk and the prairies, which
sustain them.
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The Alberta Advantage
Richard Quinlan, Fish and Wildlife Division, Alberta Sustainable Resource
Development, Lethbridge, AB
Abstract:
Anthony Henday, the first European to travel to Alberta, in 1754, killed seven bison
and three moose on his third day in the province, and described “wolves without
number.” Bison were gone from prairie Alberta by the 1890s, and settlement was
underway. Prairie habitat loss and market hunting continued into the 1900s, leading
to the extinction of large carnivores, the elimination of the Manitoban elk, and the
depletion of shorebirds and waterfowl. The Natural Resources Transfer Agreement
of 1930 gave Alberta responsibility for wildlife management, but the province put
little emphasis on the protection of species at risk (SAR) and their habitats until
the formation of the Habitat Branch in the 1970s. Industrial referral processes gave
habitat biologists the means to protect wildlife habitat but the branch was disbanded
in 1993, some say because they were too effective. The formation of a Non-game
Wildlife section in the 1980s led to the establishment of species status processes and
management and recovery programs for SAR. Regional SAR specialists were hired
in 2000 and have completed a number of provincial recovery plans and projects.
Recovery actions are underway for Endangered and Threatened species. Multispecies landscape initiatives such as MULTISAR broadened the program further as
private land conservancy and stewardship became increasingly important.
Many challenges remain. Population increase and an increasing industrial footprint
are causing habitat loss and increased disturbance of SAR. Wildlife biologists are
constantly striving for influence in land use approval processes, but “advisory” roles
often result in lack of influence. Rural communities are concerned about implications
of Canada’s Species at Risk Act and this has stifled success of some SAR programs
in Alberta. Some agricultural organizations perpetuate this concern by portraying
worse case scenarios (e.g. loss of land) as potential norms.
However, there are emerging opportunities. MULTISAR has engaged private
landowners in stewardship of SAR. Cross-jurisdictional initiatives are also creating
opportunities. The user-friendly FWMIS database is stimulating greater industry
consultation and new industrial guidelines are in use. The Prairie Conservation Forum
is striving to establish a staff position to deliver PCAP in Alberta. Cumulative effect
projects are able to forecast growth in various sectors and their potential impact on
natural ecosystems and wildlife.
The arrival of the first nomadic hunters in Alberta, 11,000 years ago, coincided
with the extinction of wooly mammoths and other species. Plains Indians used fire
as a tool to alter wildlife habitat, and when they acquired horses and guns in the
1700s, they became very effective hunters. Anthony Henday, the first European to
travel to Alberta, in 1754, killed seven bison and three moose on his third day in
the province, and described “wolves without number” (Fish and Wildlife Historical
Society, 2005).
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Regional scarcities of big game, furbearers and waterfowl occurred near Hudson’s
Bay Company trading posts in the 1800s. Bison were gone from prairie Alberta by
the 1890s, and settlement was underway. Prairie habitat loss and market hunting
continued into the 1900s, leading to extinction of prairie wolf and plains grizzly,
loss of trumpeter swans from prairie wetlands, elimination of the Manitoban elk
from the prairie and parkland, and depletion of shorebirds and ducks (Fish and
Wildlife Historical Society, 2005).
The Natural Resources Transfer Agreement of 1930 gave Alberta responsibility for
wildlife management, but the province put little emphasis on protection of species
at risk and their habitats until the formation of the Habitat Branch in the 1970s.
Industrial referral processes were established to provide habitat biologists with a
means to protect wildlife habitat. The Habitat Branch was eliminated in 1993, and
there was a general withdrawal of Alberta Fish and Wildlife Division from industrial
referral processes during the mid 1990s. Formation of a Non-game Wildlife Section
in the 1980s led to establishment of species status processes and management and
recovery programs for species at risk. Seven regional Species at Risk Specialists
were hired in 2000. Since then, species at risk staff have facilitated over 100 species
at risk projects and several provincial recovery plans. Recovery actions are being
implemented for several Endangered and Threatened species, and multi-species
landscape initiatives such as MULTISAR have broadened the program further. In
addition to the government programs, private land conservancy and stewardship has
become increasingly important in conserving native prairie habitats during the last
15 years.
Many challenges remain. Human population increases, and an increasing industrial
footprint, are causing accelerated loss of natural habitats and disturbance of species
at risk. Biologists strive for more influence in land use approval processes, but are
generally limited to advisory roles.
Rural communities are concerned about perceived implications of Canada’s Species
at Risk Act. Reluctance of rural residents to participate in species at risk management
has stifled success of some projects and programs in Alberta. Some agricultural
organizations perpetuate this concern by portraying worse case scenarios (e.g. loss
of land) as potential norms.
There are emerging opportunities. MULTISAR has engaged private landowners
and crown land lessees in stewardship of species at risk. Cross-jurisdictional
initiatives with Saskatchewan and Montana are creating possibilities for maintaining
connectivity for wildlife on the landscape, regardless of political boundaries.
The user-friendly FWMIS database is stimulating greater industry consultation.
Industrial guidelines for sensitive species, which have been in use for a decade, are
now undergoing a thorough revision, with rationale being provided to help with
interpretation. Alberta’s Prairie Conservation Forum is working to establish a staff
position to coordinate delivery of the Alberta Prairie Conservation Action Plan.
Cumulative effect projects are forecasting growth in various sectors and illustrating
potential impacts on natural ecosystems and wildlife, and this is providing clearer
guidance for land use decision-making.
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An overview of Alberta’s species at risk program is available on Alberta’s provincial
species at risk website http://www.srd.gov.ab.ca/fw/speciesatrisk/.m. It includes a
description of the five program areas:
1. General Status
2. Detailed Assessments
3. Legal Designation
4. Recovery Programs
5. Species at Risk Conservation, Stewardship, and Prevention Strategies
Detailed descriptions of the first four program areas are provided on the web
page. Species at risk conservation; stewardship and prevention strategies can be
summarized as five objectives for prairie Alberta, as follows:
1. To prevent/reverse declines and avoid additional endangered species.
2. To conserve species at risk habitats.
3. To re-establish populations of Endangered and Threatened species.
4. To encourage stewardship of natural prairie habitats.
5. To provide effective multi-species conservation through MULTISAR.
It is important to understand why Alberta’s prairie species are at risk. Historically,
over-harvesting contributed to population declines, and, in some cases extirpations
and extinctions. Loss of habitat, particularly the “breaking” of native prairie was
greatest during the settlement period of the late 19th and early 20th centuries. More
recently, habitat degradation has been a factor, often due to high-density industrial
development on the landscape. Associated with these developments, high levels of
access increase human disturbance of sensitive species. The use of pesticides has
impacted some species, and persecution continues to be a problem for species with
perceived negative values, such as prairie rattlesnake.
Some causes of species becoming at risk, such as the introduction of exotic
species and diseases, will become increasingly significant in the 21st century.
As natural habitats become more fragmented from industrial, residential, and
corridor developments, isolation of wildlife populations will occur within Alberta
and between Alberta and neighbouring jurisdictions. This will result in increased
vulnerability of local populations to natural and human-caused pressures. For many
species, a combination of causes may result in them becoming species at risk, and
for some species, the causes may simply be unknown.
The perceived “Alberta Advantage”, as portrayed by increases in human population
growth and industrial development, creates increased pressure on native habitats and
the species that depend upon them. Over the upcoming decades, expected pressures
on natural habitats and species at risk can be summarized as follows:
• Increased human population;
• More intensive farming and loss of native grasslands;
• Greater urban expansion, and associated rural subdivision;
•	Increased industrial development, particularly of oil and gas fields, coal mines,
and wind farms;
232

• Additional water demands resulting in new dams and diversions;
• Extensive development of transportation and power transmission corridors;
• Introduction of new exotic species;
• Introduction of new diseases;
• Global warming;
•	Global pollution, contamination, and transfer of toxins from other jurisdictions
through persistent organic pollutants (POPs);
• Global impacts on migratory species, while they are outside Alberta.
This may seem a dismal forecast for Alberta’s species at risk, however, positive
actions can reverse this forecast. All citizens, whether urban or rural, government,
corporate or private citizen can act to conserve species at risk and their natural
habitats. University and agency biologists can carry out research, surveys, and
develop databases to identify and document populations and habitats. Regulatory
agencies, agricultural organizations, and rural residents can directly protect key
landscapes such as floodplains, wetlands, and native grasslands by placing priority
on them and avoiding developments within these areas. Regulators, developers
and landholders can apply timing constraints and setback distances to protect key
production sites, such as nests and dens. Conservation groups and landholders
can work together to improve or create habitats, particularly in areas where there
have been losses in the past. Many species at risk are predators and they must eat.
Landholders and range managers can change practices to ensure their management
of lands does not exclude maintenance of prey species, such as small mammals.
Finally, a shift in attitudes is needed to recognize the value rural communities have
placed on their natural habitats, and to encourage rural support in efforts to maintain
these habitats.
Urban residents can help by considering the value that they place on the continued
presence of species at risk in Alberta, and by working to develop and implement
innovative ways of transferring financial support from the “urban wealthy” to the
ranchers and farmers who provide valuable habitat for those species. Such a transfer
of resources would help to sustain not only species at risk, but would also help to
sustain the rural communities of farmers and ranchers, who provide direct habitat
stewardship.
How can we achieve these positive actions for species at risk? There are several
strategies, and all need to be pursued. They are as follows:
• Information and Education Programs;
• Use of Industrial Standards and Guidelines for species at risk;
• Adoption of Agricultural Beneficial Management Practices for species at risk;
•	Establishment of conservation-oriented public lands policies, such as one to
prevent further loss of native grasslands;
•	Development of effective laws and regulations, and enforcement of them when
necessary;
•	Continued support for conservation and stewardship programs that are geared
to protect species at risk and their habitats, such as MULTISAR;
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•	Development of agricultural incentives to encourage species at risk
conservation, and compensation for situations where there are direct costs to
private landowners.
A positive example is provided by a new publication, “At Home on the Range:
Living with Alberta’s Species at Risk” which was developed collaboratively by
MULTISAR, Alberta Sustainable Resource Development, Alberta Conservation
Association, and Nature Conservancy of Canada. It categorizes positive practices
for landholders into three categories: “Keeping”, “Tweaking”, and “Restoring”. The
guide also provides an imaginative review entitled “The TOP 10 things YOU can
do to help species at risk”. This is a good example of an extension product, which if
used in association with a proactive information and education program, can create
positive changes in attitudes towards species at risk.
In closing, it is important that all residents of Alberta recognize that they are in a
position to directly conserve Alberta’s natural prairie habitats, and that to do so
would be the greatest insurance against losing the province’s species at risk, or
causing more species to become at risk.
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Species and Spaces at Risk in Saskatchewan
Ann Riemer, Saskatchewan Environment, Regina, SK
Abstract:
Saskatchewan Environment is developing a strategic approach to biodiversity
management, and in particular Species at Risk (SAR) management, for the province.
This presentation consists of a brief overview of Saskatchewan’s species at risk
program, how it integrates with the federal program, and a discussion of some
of the challenges associated with delivering SAR management. One of the major
challenges to SAR management is coordinating and supporting the stewardship
initiatives necessary to deliver SAR management in the southern agricultural
portion of the province. While there are a variety of land use planning tools that can
be used in the provincial forest to deliver SAR management, these are less effective
in the south where a variety of land owners, land uses, and legislation/policies make
land and, consequently, SAR management more challenging. One very successful
mechanism already in place to address SAR in Saskatchewan’s Prairie Ecozone is
the Prairie Conservation Action Plan (PCAP). The PCAP unites governments, nongovernment organizations and academia, under the leadership of the Saskatchewan
Stock Growers Association, to deliver on a variety of initiatives and education
projects that not only support SAR conservation, but the native prairie ecosystem
on which they depend. From the PCAP’s inception, Saskatchewan Environment has
supported and valued its contributions to conservation. The PCAP partnership will
be pivotal to Saskatchewan Environment’s newly emerging strategic approach to
SAR management in the province.

The History of Species and Spaces at Risk (SSAR) management in
Saskatchewan
The Saskatchewan Conservation Data Centre (SKCDC) was set up in 1992 as
the clearinghouse for information on the province’s endangered and threatened
species and spaces. The SKCDC began as a co-operative venture between
Saskatchewan Environment, The Nature Conservancy (USA) and The Nature
Conservancy of Canada. Currently, the SKCDC resides entirely within the Fish
and Wildlife Branch of Saskatchewan Environment. The SKCDC is also a member
of NatureServe Canada; a non-profit conservation organization that includes eight
independent conservation data centres (CDCs) covering all ten provinces and the
Yukon Territory. The SKCDC’s staff conduct biological inventories and compile
information from museums, herbariums, reports, and expert opinion to document
and rank rare species. CDC staff also study and classify ecological communities,
analyze critical conservation issues and provide customized information products
and conservation services. Species and communities are ranked as to their rarity
and risk using an internationally recognized methodology originally developed
by The Nature Conservancy (USA) that is continually refined by the international
NatureServe network.
In 1996, Saskatchewan, with the other provinces and territories and the federal
government, agreed in principle to the Accord for the Protection of Species at
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Risk. Under the Accord governments agreed to designate species at risk, protect
their habitats and develop recovery plans. The Accord also acknowledged that
partnerships are crucial as no single jurisdiction can effectively protect species at
risk. Governments agreed to play a leadership role by developing complementary
legislation, regulations, and policies and programs to identify and protect threatened
and endangered species and their habitats. Under the Accord, federal, provincial and
territorial governments also agreed to co-ordinate activities by creating the Canadian
Endangered Species Conservation Council.
In support of the Accord new species-at-risk regulations were enacted in Saskatchewan
under The Wildlife Act, 1998, immediately providing 15 plants and animals with
legal protection. The process for designating species under the Act begins with
the SKCDC ranked list of species prioritized according to the level of urgency of
protection required. These species are then assessed by a Scientific Working Group
external to the SKCDC using the Committee on the Status of Endangered Wildlife
in Canada (COSEWIC) categories and definitions. Public involvement is ensured
by the participation of 12 stakeholder groups on the Endangered Species Advisory
Committee (ESAC). The ESAC reviews status assessments and advises government
on conservation and protection actions in the designation and recovery of wild
species at risk in Saskatchewan. Where the Minister of Environment determines
that a wild species is to be classified as “at risk”, the Lieutenant Governor in Council
may, by regulation, designate the species under the Act.
Recovery planning for several listed species began following their listing, but
human and financial resource limitations of a single species approach quickly
became apparent. Coupled with this realization, Saskatchewan Environment began
undergoing a paradigm shift towards an Ecosystem-Based Management approach
to environmental management that included species at risk. This new approach
involved taking a more holistic view of ecosystems and their components and of
human activities and impacts on those systems. In short, recovery of a species at risk
requires recovery, or conservation, of all the component parts of the ecosystem on
which the species depends and which may itself be at risk.
One of the most seriously threatened ecosystems in the province is native prairie.
In response to this recognition the Saskatchewan Prairie Conservation Action Plan
(SK-PCAP) was established in 1998. Through two five-year plans, the SK-PCAP
Partnership Vision has been that “the native prairie be sustained in a healthy state
in which natural and human values are respected.” One of the goals of the PCAP
is to maintain Saskatchewan’s native prairie biological diversity. Given that 80%
of Saskatchewan’s species at risk depend on the prairie for their survival and only
20% of the native prairie remains, it is apparent that conserving ecosystems at risk
is essential to conserving species at risk.
In 2004, Saskatchewan’s Biodiversity Action Plan was released re-stating SK’s
commitment to “Protect species at risk (SAR) and prevent new species and
ecosystems from becoming threatened through an ecosystem-based approach”. In
the same year the federal Species at Risk Act (SARA) was fully enacted, providing
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legal protection for 233 species. With many more species being proposed for listing
by COSEWIC and development of Recovery and Action plans associated with those
species, implementing SARA within the designated legal timelines is becoming
increasingly difficult, further illustrating the need for an ecosystem-based approach
to SAR management.

What are we doing to conserve SSAR?
Stewardship is one of the best tools for SSAR conservation. Landowners, conservation
groups, concerned individuals and industry have been and will continue to be
instrumental in implementing conservation on the ground across Saskatchewan. The
province strongly supports stewardship by building partnerships among government,
community, watershed and conservation groups, and through active participation in
the Saskatchewan Prairie Conservation Action Plan, producer extension programs
for beneficial range management and ecosystem-based range health assessment.
Conservation easements and other conservation land acquisition are tools used
by conservation organizations to protect SSAR. The government frequently costshares acquisition of conservation lands and easements through the Fish & Wildlife
Development Fund (FWDF). A portion of hunting and angling licenses funds the
FWDF. In 2006 the Southern Conservation Lands Policy and amendments to
The Saskatchewan Farm Security Regulations were put in place to facilitate the
acquisition of priority conservation lands. The province’s Representative Areas
Network includes most of the conservation lands acquired by our conservation
partners and, along with parklands and community pastures, encompasses almost
8% of the Prairie Ecozone.
Land Use and Forest Management Planning and Environmental Assessment are also
important tools for species and spaces at risk conservation. Managing the impact of
human activities on the landscape to ensure resource sustainability and ecosystem
integrity will ensure survival of most of our species at risk. Although SSAR are
already a primary consideration in planning and assessment, new approaches to
managing land use and cumulative effects are being explored.
Legal protection provided for species at risk through The Wild Species at Risk
Regulations (WSARR, SK) and Species at Risk Act (SARA, Canada) is a valuable
fall-back for when good stewardship and planning fail. The province is working
with the federal government to find the best approach to implementing the different
legislation to ensure compatibility, efficiency and, above all, effectiveness.

What more is needed?
Much is being done to address the needs of species and spaces at risk, but still,
ecosystems are degraded or lost and many species populations continue to decline.
Clearly, something else is needed.
Perhaps we need to look at our many independent activities designed to conserve
individual species or elements of the environment in a more integrated way. Perhaps
we should look to the way in which ecosystems function for guidance. When the
various parts of an ecosystem are not functioning in an integrated, or strategic,

237

way the ecosystem is not healthy. It lacks the ability to support itself and respond
positively to change. Perhaps we need to be more strategic in our approach to
managing SSAR.

Strategic Approach
A strategic approach to SSAR management in the province would be:
•	Ecosystem-based. The needs of multiple species and ecosystems are balanced.
• Integrated. The cumulative effects of all sectors are evaluated together.
•	Clear. Concise legislation, policy and guidelines are in place to facilitate
compliance and self-regulation and benefit industry, i.e., green markets, lower
long-term costs and higher predictability.
•	Consistent. Fairness and efficiency are ensured through consistent application
of policies, legislation and guidelines.
•	Proactive. Species and spaces at risk are a symptom of human impact. Managing
to avoid unintended side effects is key to relieving the symptom of SSAR.
•	Information-rich. Knowledge is used to inform stewardship, planning and
policy.
•	Partner-based. Strong relationships with land owners, land managers and
industry are fundamental to limiting unintended impacts on SSAR
• Incentive-based. Good stewardship is recognized a variety of ways.

Challenges in the Prairie Ecozone
Temperate grasslands are one of the most threatened terrestrial ecosystems in the
world. They are no exception in Saskatchewan where only 20% of native prairie
ecosystems are still remaining. Extensive urbanization and transportation corridors
characterize the Ecozone, further fragmenting the remaining prairie. As one would
expect the prairies are also home to 80% of the province’s species at risk.
Diversity, the characteristic that makes the Prairie Ecozone an incredibly beautiful
place, is also characteristic of land use and ownership in the region. Many industrial,
agricultural and recreational land uses overlap and adjacent land may be owned
privately, by government or under a treaty land entitlement. Associated with diversity
of industry and land ownership is diversity of legislation, policies, guidelines,
authorities and enforcement. Multiple layers of governance further complicate land
use planning and regulation.
The most challenging issues over which we have the least control are the changing
agricultural markets and associated government policies that influence land use.
However, by addressing the challenges we do have possible solutions for we can
come closer in our SSAR management to a place where we will, like a healthy
ecosystem, be resilient to the changes that may come our way.
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Addressing the Species at Risk Critical Habitat Gap
James R. Duncan, Wildlife and Ecosystem Protection Branch, Manitoba Conservation
Winnipeg, MB
Abstract:
Manitoba Conservation has had an Endangered Species Act since 1990. The
subsequent evolution of provincial species at risk programs and policies include four
main action oriented components: namely Inventory and Monitoring; Assessment;
Recovery; and Stewardship. Components represent a cycle of linked activities that
are meant to improve the conservation status of species and biodiversity in the
province. Success of this endeavor depends on two key investments. The province
has to continue to invest in a high standard of standardized information management
and needs to improve the effective assistance of Manitoba citizens with a great variety
of relevant experiences. This presentation will review the success and challenges of
this approach.
This essay is a brief summary of my presentation at the Endangered Species
and Spaces workshop held on 3 March 2007 at the 8th Prairie Conservation and
Endangered Species Conference held in Regina, SK. The thoughts expressed herein
are personal and do not necessarily represent that of the Province of Manitoba.
The federal Species at Risk Act (SARA) has created a challenging opportunity to
further the conservation of biodiversity in Canada. Under this act, the legal term
Critical Habitat created by SARA (Hereafter “Critical Habitat”) has sparked intense
discussion and has stimulated much thinking on how best to conserve the natural
resources upon which Species at Risk depend for their survival. Manitoba has been
part of this dialogue for over a decade, and has implemented programs and measures
to identify and protect such habitat in a non-legal SARA context. Manitoba’s Species
at Risk and Habitat Stewardship programs address the SARA Critical Habitat Gap
created by the necessary lengthy process to identify and legally recognize Critical
Habitat under SARA on non-federal lands.

Barriers to the quick identification of Critical Habitat include:
1. A lack of basic biological information for listed Species at Risk.
2.	The federal requirement for consultation with affected parties once Critical
Habitat is identified.
3.	Reduced cooperation by potentially affected land owners due to fear of
consequences.
4. Federal approval process to listing Critical Habitat.

Strategies to overcome barriers to the identification of Critical Habitat:
Manitoba approaches to the conservation of species at risk and species of
special concern.
The Biodiversity Conservation Section provides information and services to sustain
Manitoba’s natural biological diversity. It contains the Manitoba Conservation Data
Centre (CDC) which links Manitoba to other conservation partners and enables the
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province to meet its International, National and Provincial agreements to conserve
biodiversity, including species at risk. The authoritative information provided by
the CDC is used in a variety of proactive ways, including Protected Areas Planning,
Regional Integrated Resource Management, and Environmental Impact Assessment.
The centre promotes the social and economic well being of Manitobans through
adherence to the principles of sustainable ecological development.
Section activities are focused on three main program areas coordinated by a
standardized spatial computer database maintained by the Manitoba Conservation
Data Centre.
1.	Inventory and Monitoring of species of conservation concern, including
species listed under the Endangered Species Act (Manitoba) and/or the federal
Species at Risk Act. This program creates and maintains mapped species
occurrence records in a GIS. The occurrence records are considered by Manitoba
to be an initial important step in protecting species and the habitats and natural
resources that sustain them.
2.	Conservation Status Assessment of over 4,000 species of animals and plants
found in Manitoba.
3.	Recovery or Management strategies and plans are developed and implemented
for listed Species at Risk.
Other key section activities include:
4.	Policy and Procedures development, especially for Species at Risk.
5. Education, Research and Outreach
These programs and activities depend on the participation and cooperation of
Manitoba citizens to assist in the conservation of our natural biological diversity.
The Manitoba CDC is a member of NatureServe International (www.natureserve.
org), a network of 80 similar centres monitoring biodiversity throughout the Western
Hemisphere, and also a member of NatureServe Canada, an organization to which
CDCs from all Canadian provinces and one territory belong. Canadian Wildlife
Service and Parks Canada Agency recognize information from the Canadian CDC
databases as being a key component of their efforts to monitor and protect species
at risk. The Conservation Data Centre’s database of information on species at risk
underwent significant upgrades in order to continue to serve as the authoritative
source of information on species at risk for Manitoba. The CDC completes an annual
exchange of data integrating Manitoba’s data with the entire network.
The CDC responded to hundreds of information requests in 2006/07 from federal
and provincial governments, consultants, Nature Conservancy Canada, Ducks
Unlimited, and Natural Heritage programs in the US, secondary schools, universities,
and others (organizations, industry, and individuals). Numerous requests were to
provide information for environmental impact assessments. CDC information is
also used in the selection process for identifying potential protected areas with the
Protected Areas Initiative.
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-	The CDC, in conjunction with Nature Conservancy Canada, the Minnesota
Chapter of The Nature Conservancy and Minnesota Department of Natural
Resources, completed a “Conservation Area Plan for the Tall grass Aspen
Parkland”. The report, to be printed in fall 2006, will identify priority conservation
sites and activities in an internationally significant prairie ecosystem found in
southeast Manitoba and northwest Minnesota that is home to nine Manitoba
species at risk.
-	NatureServe has entered into data-sharing agreements with CWS and Parks
Canada, which offers partnership opportunities for the CDC to access data and
research funding.
-	The CDC completed a successful “data mining” exercise with Parks Canada,
whereby Parks Canada staff provided information on plants and animals in
Riding Mountain and Wapusk National Parks, and the CDC created new and
updated records in its database for those species that were of conservation
concern. Over 350 new records were added to the CDC database.
-	The CDC worked co-operatively with Canadian Wildlife Service on a number
of projects to improve the CDC database. Achievements included the addition
and/or updating of hundreds of new database records for grassland bird species
at risk, and the first steps toward sharing species at risk data.
-	The CDC continued to contribute information and expertise to Nature
Conservancy Canada’s conservation blueprint for the aspen parkland ecoregion.
This exercise will guide future conservation activity by Nature Conservancy
Canada, Manitoba Conservation, and other partners.
Manitoba’s Species at Risk and complimentary Critical Habitat Stewardship
Programs helps to mitigate the Critical Habitat gap, maximizing the evolutionary
and recovery potential for our Species at Risk. These programs effectively protect
what ultimately may become Critical Habitat on non-federal land.
(See Plate 25 in colour section)
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Prairie Species-At-Risk Beneficial Management Practices Project
Sue Michalsky, Paskwa Consultants Ltd., Eastend, SK
Abstract:
Many agricultural producers are looking for assistance with managing species at risk
(SAR). However, only general information on managing these species is currently
available to agricultural land managers and extension agencies. The goal of the
Prairie SAR Beneficial Management Practices project is to fill this information gap
by providing clear and regionally-specific recommendations on the management of
grassland, riparian areas, shelterbelts, and cropland and provide the necessary support
to accelerate the adoption of beneficial agricultural practices by land managers.
The Prairie SAR Beneficial Management Practices project involves the:
•	detailed review of the literature and expert knowledge available for each species
with respect to agricultural practices;
•	delineation of the agricultural practices that influence SAR on an ecoregional
basis;
•	identification of knowledge gaps regarding the influence of agricultural practices
on SAR;
•	identification of agricultural practices that have conflicting impacts on different
SAR;
•	development of producer-friendly information packages describing beneficial
agricultural management practices (BMPs); and
•	provision of technical support to extension and program delivery agencies to
support implementation of BMPs by producers.
The conservation of biodiversity is a key component in the maintenance of healthy
functioning ecosystems. From a species perspective, the protection of species at risk
is the highest biodiversity conservation priority.
On the Canadian prairies, species at risk are mostly found in native rangelands, tame
pastures, hayland, riparian areas, wetlands and shelterbelts. The presence of species
at risk in these habitats can be indicators of healthy biological communities. Thus,
agricultural land management in these areas is key to species at risk conservation.
Species at risk may be affected either positively or negatively by agricultural
practices. Agricultural land managers are not only in a position to minimize impacts
to species at risk, but to implement management activities that help conserve species
at risk.
Currently, only general information is readily available to agricultural land managers
and extension agencies on what they can do to conserve species at risk. Ranchers
and other managers of native prairie have long been asking what they could do, or
continue to do, to benefit species at risk. The goal of the Prairie Species-at-Risk
Beneficial Management Practices project is to fill this gap in available information
by providing clear and regionally-specific recommendations on the management of
natural habitat, pastures, haylands, riparian areas and shelterbelts that will enhance
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their health and function, and provide the necessary support to accelerate their
adoption by agricultural land managers.
The Prairie Species-at-Risk Beneficial Management Practices project is an initiative
which involves the:
•	development of producer-friendly information packages describing beneficial
agricultural management practices (BMPs) for prairie species at risk specific to
bioregions/habitat types; and
•	provision of technical support to appropriate extension and program delivery
agencies to support implementation of BMPs by agricultural producers.
The project is directed and supported by a partnership of Environment Canada,
Agriculture and Agri-Food Canada, Fisheries and Oceans Canada, Alberta Fish
and Wildlife, Saskatchewan Watershed Authority, Manitoba Conservation,
Saskatchewan Agriculture and Food and Saskatchewan Environment. Numerous
other organizations across the prairies provide technical advice to the project and
plan to assist in disseminating information to producers.
The following strategies have been employed to achieve the project goal:
•	The project concept and deliverables was developed collaboratively with key
stakeholders including agricultural producers to ensure their relevance and
increase the likelihood of implementation.
•	Technology transfer products are being developed on a pilot basis for priority
species at risk to refine methods and communication formats.
•	Management practice recommendations are based on individual species at risk
requirements in the context of local landscape-scale ecosystems.
•	Once individual recommendations are developed, general trends and/or conflict
protocols will be identified across species for particular bioregion/habitat type.
•	Management practice recommendations will be based on best available scientific
knowledge.
•	Existing extension agencies will be responsible for the dissemination and
diffusion of species at risk BMP information.
•	An adaptive management approach will be employed that involves ongoing
monitoring and adjustment to improve the effectiveness of management
practices in enhancing the compatibility of agricultural activities and species at
risk.
The pilot phase of the project focuses on a group of 14 species, chosen to represent
the range of biological variation, geographic extent and agricultural management
alternatives. The eventual goal is to expand the scope of the project to include the
full suite of species at risk that overlap the agricultural prairie landscape. Pilot
species include:
Sprague’s Pipit, Burrowing Owl, Western Silvery Minnow, Long-billed Curlew,
Hairy Prairie Clover, Western Blue Flag Iris, Swift Fox, Loggerhead Shrike,
Northern Leopard Frog, Buffalo Grass, Piping Plover, Western Spiderwort, Carmine
Shiner, and Sage Grouse.
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The BMP development process involves reviewing all relevant literature and
compiling information into a database. The database, constructed specifically for
this project, categorizes information by source, geographic location, the mechanics
of the impact on species at risk, the degree of response (positive, neutral, negative),
and a ranking of confidence in the information.
The approach we used in developing the database attempts to determine the actual
mechanism(s) that changes the behaviour, health, or population size of a species at
risk. For example, two different studies may conclude opposite effects of rotational
grazing on a particular species at risk (one positive, one negative). Results depend on
the mechanical components of the practice: rotation length, stocking density, timing
of grazing, frequency of rotation, cover type; grazing species, etc. A mechanistic
description of the practice reveals the underlying mechanism that affects the species
at risk. This approach enables more effective BMPs to be developed. A demonstration
of the database can be found at www.prairiesarbmp.ca.
Once all published and unpublished literature has been reviewed, species experts
are interviewed regarding effects of agricultural practices. The intent is to access
information that may not be readily accessible, and to allow experts to express their
opinions on specific agricultural practices based on their knowledge and experience.
Expert information is also entered into the database.
BMPs are developed from the information gathered from the literature and experts.
The BMPs are then reviewed by species experts and interested stakeholders. The
figure below illustrates the concept of how BMP technical information might be
transferred visually in a fact sheet or website. (See Plate 26 in colour section)
As BMPs are developed, they are shared with stakeholder organizations. Those
groups interested in delivering the BMP information to landowners through
technical transfer or stewardship programs will be trained in species at risk BMP
technical transfer. BMPs for individual species have been prioritized in terms of
effectiveness of impacts. BMPs that can influence more than one species at risk will
also be identified. BMPs often differ by ecoregion or by habitat type, thus training
will include information on where to recommend different BMPs.
It should be recognized that the BMPs developed for this project are based on the
best available, current science. Gaps in knowledge exist for many species at risk and
research is continually occurring that increases our knowledge base. Periodic reviews
of the BMPs will be necessary in order to ensure they reflect current knowledge.
Feedback from agricultural producers and extension personnel on this project has
indicated that although there will be early adopters of these BMPs by producers
interested in conservation of species at risk, there will need to be incentives in place
to encourage voluntary adoption on a broad scale. The intent of this project is to
develop BMPs that can compliment both existing and developing agri-environmental
policy by incorporating them into incentive-based programs such as environmental
farm plans and ecological goods and services programs.
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Species at Risk and the Rancher
Michael Burgess, Director and PCAP Chair, Saskatchewan Stock Growers
Association, Big Beaver, SK
Abstract:
My presentation summarizes the result of a survey of livestock producers that I
conducted regarding the Species at Risk Act (SARA) and Best Management
Practices (BMPs). The survey explored the co-existence of ranching and SAR, past
incentives to alter land use, BMP’s for SAR and ranching, and a willingness to
change practices for SAR.
There is a seeming lack of recognition for the efforts of private land managers who
conserve native prairie and the non-existence of ecological goods and services
support for them. Most grassland species at risk are found on land that is managed
for livestock, not in spite of the management practices but because of them.
Livestock producers can and do maintain healthy native grasslands with rich and
diverse wildlife and high levels of native biodiversity. Studies show that appropriate
grazing by livestock is economically and ecologically sustainable.
The purpose of this paper is to bring the Saskatchewan ranchers point of view
about Species at Risk (SAR). To accomplish my task I surveyed 24 of my fellow
ranchers. I used a cross section of Saskatchewan Stock Grower directors and other
Saskatchewan producers. Their responses to the survey questions have compiled
below in hopes of enlightening readers on how the ranching community views the
endangered species and spaces that we share.

SARA Questionnaire.
1: Are you aware Canada has a Species at Risk Act?
Every respondent answered YES to this question. I feel that SAR and the Act
regarding them have had more than adequate press coverage so most producers are
aware of the Act. This does not mean, however, that everybody understands all its
ramifications.
2: Do you consider species at risk in your management?
As an old fellow that used to work for our ranch would say, ”Well Yes and No”.
Some respondents felt that they were managing for SAR, while others felt that their
management resulted in healthy grass conditions, which encouraged SAR to inhabit
their ranches. So whether it’s intentional or unintentional ranchers feel they are
providing habitat for Saskatchewan’s Species at Risk.
3: Do you feel your ranch and species at risk could co-exist?
A resounding YES! The question was asked this way to avoid any rancher having
to admit to harboring any SAR. Many responded that they already do have SAR coexisting with their livestock and thriving. The feeling was that a ranch managed in a
sustainable manner goes hand in hand with environmental stewardship.
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4: Do you feel that past incentives to alter land use has lead to the decline of
habitat?
Again every rancher agreed that the decline of habitat has been brought on by past
government incentives. Since the Homestead Act native prairie has been a disposable
commodity to our Government. The Crow rate subsidizing grain transportation
from the prairies, the Canadian Wheat Board’s quota system encouraged breaking
of marginal land. Additional government programs encouraged breaking and or
“improving” native prairie with the seeding of non-native and invasive species of
grasses and legumes. All of these government programs have contributed to the fact
there is so little native prairie left.
5: Would incentives through an Environmental Goods and Services (EGS)
program change how you manage your ranch?
This question raised more questions then it answered. That relates to the unknown
as to how restrictive a program would be, who controls the program and what it
would entail. Others hoped that a program would encourage producers to strive for
excellence and not just pay for change. A recurring response was that the producers
didn’t want to be dependant on handouts. Incentives should be for tangible benefits
that society received from the sustainable management of native prairie.
6: Do you manage your ranch the same as your neighbors?
Unanimous response was NO. That wasn’t surprising as I felt that most of my
respondents were very sustainable progressive producers.
7: Are you aware of any BMP’s for SAR? Do you feel that Best Management
practices (BMPs) for your ranch would be similar to BMPs for species at
risk?
This question brought about some interesting comments, from the seeding of
cropland back to permanent cover, to cross fencing and off site watering systems for
riparian health, to NO, not aware of any official ones. This would indicate that there
is a need for more effort directed towards extension programs and tech transfer. One
issue put forward was that some SAR require overgrazed areas, situations ranchers
were trying to avoid. Some producers felt that managing for a single species would
lead to more problems. The underlying theme was that a ranch managed for good
biodiversity was already being managed for SAR that would dwell there.
8: Are you willing to change your ranch practices for SAR if you have to
incur added costs?
Most replied no. However, some said they would if it didn’t compromise their
sustainability. Others would, if it could be shown how these BMPs could improve
profitability or drought-proof their ranch. Range and pasture management workshops
promoted by the agricultural side has done a good job of demonstrating sustainable
management practices that benefit SAR. I encourage the environmental community
to support these efforts.
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9: Give examples of BMP’s you would be willing to adopt to improve your
conservation practices?
Everybody had ideas, from off-site watering to planned, timed, deferred grazing, and
native plantings and cross fencing. What all these have in common is that they could
improve the viability of a ranch at the same time providing habitat for SAR. This
would be a win - win situation for all. What was raised as a concern was conflicting
BMPs for different SAR, again this brings us to the Single Species Approach vs. the
Ecosystem method (see Reimer, this chapter).
10: Are there sufficient economic incentives to ensure adequate conservation
practices?
No! Most programs have paid people to change their practices. That is only as good
as the next program. Reward those that are doing the right things and others will
change for the right reasons.
11: What economic factors are detrimental to conservation of native prairie
at this time?
School taxes are big issues on rangeland. Taxes are paid before anything is made
off the land. They have risen quite quickly and aren’t tied to the productivity of the
land. The price of grain increasing due to demand from mandated and subsidized
bio-diesel and ethanol use are a real threat to many tame seeded acres and eventually
native range. The push from governments and research universities for greater
production from every acre of land is leading producers to try to increase gross
revenue rather then net profit.
The oil and gas industries have helped to fragment the remaining native prairie.
Government policy (e.g. distributing wealth by breaking up large ranch leases) has
also led to the fragmentation and degradation of many acres of native prairie.

12: What needs to happen to ensure long-term viability of the prairies for
people and wildlife?
My favorite answer, “Stewards of the land have to be able to make a living from the
land”. If ranch managers are doing well so are their ranches.
Security of tenure or pride in ownership instills a responsibility to the land. The
recognition by the public of the Ecological Goods and Services that are produced by
properly managed native prairie and a mechanism to reward the producers whose
management of these grasslands that produce these benefits to society would negate
the need for governments to use securement as a tool to provide SAR habitat. An
environmental conscience cannot be bought or legislated. It can be rewarded.
Education is also a key factor in helping to protect SAR. By teaching children the
importance of SAR we are creating generations of environmentally aware adults.
With education identified in all species recovery plans, it is this fundamental work
that instils awareness, appreciation and understanding in Saskatchewan’s future
prairie stewards.
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I had the importance of SAR explained to me in a very interesting way. SAR are
the “Miner’s Canary” of the prairie ecosystems. Sure we might not miss one or two
of these SAR/canaries but they are the indicators of a healthy ecosystem and that is
important to all of us. I am concerned that we maybe creating some canaries by the
use of “faulty” science. For example, where did the Loggerhead Shrikes live when
the prairies were devoid of most trees and shrubs, or a noxious weed such as the
Yucca, whose northern range is bisected by the 49th parallel making it “endangered”
in Canada by default?
I feel the ecosystem approach to ranching where we have bio-diversity within our
ecosystem/ranch is the best way to proceed. By targeting single species, we tend to
put greater importance or exposure on the cute and fuzzy SAR, or the one with the
fanciest catch phrase or behaviour (e.g. the “butcher bird”). Perhaps this attention
would be better directed to providing a healthy bio-diverse native range to the benefit
of many species including ranchers.
Most ranchers realize that it is the interaction between our cattle and grass that pay
the bills. Without properly managed grass we will have nothing. It was three years
ago at this conference in Calgary that I realized how “Pro-Cows” the Saskatchewan
environmental community actually is. They have realized that properly managed
cows are an excellent tool to ensure healthy grassland and that they compliment
SAR. In Saskatchewan, the alternative to cows are plows; and we all know what
that leads to. I have grave concerns of what the ethanol and bio-diesel industry could
do to efforts to protect native prairie and for the re-seeding of marginal land. I hope
the participants here today from other jurisdictions take to heart the philosophy of
many in Saskatchewan that setting land aside or idling it is not in the best interest
of rural communities or SAR. A healthy red meat industry sustains people, prairie
and SAR.
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Species at Risk and the Oil and Gas Industry
Catherine Watson, EnCana Corporation, Calgary, AB
Abstract:
SAR legislation and regulatory requirements must provide clear direction, flexibility,
and a defined process to ensure regulatory compliance. Further guidance is required
for SARA, its administration, enforcement, permitting processes (timelines for
permit renewals and permit renewal criteria must be clear and practical), and there
must be enough resources available to effectively do this. Without this, it is difficult
to determine the appropriate mitigative measures to prevent and/or limit incidental
take/harm of a SAR while still providing workable solutions for all stakeholders.
The current regulatory environment does not provide adequate regulatory certainty
since there are no guidelines on acceptable or prohibited activities within SARA.
Harmonization of regulatory requirements within the Migratory Birds Convention
Act or other provincial or federal SAR Acts and legislation provides the opportunity
for creating regulatory certainty.
Several aspects of federal and provincial environmental jurisdictions expect
conservation and protection, particularly on a landscape level. Regulators (along with
input from interested parties) have the opportunity to influence large-scale planning
and the development of codes of practice, conservation plans, Best Management
Practices (BMP’s) or Operational Statements. However, larger scale planning needs
to be temporal as well as physical to reflect the long-lived nature of the industry
assets (decades).
Many companies recognize the benefits of minimizing their overall footprint on the
landscape through the use of minimal disturbance techniques, which can reduce
overall costs, improve landowner relationships, protect SAR and their habitat and
allow them to maintain regulatory compliance. A cooperative approach with industry,
regulators and interested stakeholders can facilitate conservation and protection of
SAR.
Legislative requirements under the Species at Risk Act (SARA) and other related acts
(e.g. Migratory Birds Convention Act and provincial wildlife Acts) all have some
level of influence on oil and gas activities. This paper briefly outlines what EnCana
Corporation (EnCana) carries out to meet these various regulatory requirements for
oil and gas in Southern Alberta (native prairie). In addition, I discuss some of the
challenges that the oil and gas industry faces while trying to meet these various
regulatory requirements to protect Species at Risk and their habitat.
Items discussed in this document are based on current EnCana practices and polices.
While this paper identifies issues associated with Species at Risk and development
of sweet shallow gas (gas situated in geological formations ranging from 350 to
1,000 m deep and composed of 97% methane with the remainder being nitrogen
and water), many of the concerns identified throughout this document are shared
throughout the oil and gas industry and may be applicable to other different types
of development.
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Throughout the conference (and elsewhere), I have heard participants criticize
the oil and gas industry for their planning, construction and operational practices.
Rather than focus on all of the negativity, I choose to take this opportunity to engage
in constructive dialogue and discuss solutions for addressing these concerns. After
all that is the purpose of the workshop!
One of the overall goals of the current guidelines and regulations of the Alberta
provincial government is to minimize the industrial footprint on the prairie landscape.
Minimizing disturbance involves reducing the impact of an activity by making its
“footprint” on the land smaller by avoiding sensitive areas completely and by timing
the activity for periods when prairie soils, vegetation, and wildlife are less at risk”
(Heather Sinton 2001).
There appears to be an evolution of technologies to reduce footprints such as no
stripping of lease areas for shallow gas wells and minimizing the width of a pipeline
right of way through the use of specialized equipment. Oil and gas companies, to
reduce known and potential impacts of development activities conducted in native
prairie and parkland landscapes, originally implemented minimum disturbance
practices. There has been a gradual progression over the last decade by different
companies in their efforts to integrate the principles of minimal disturbance into the
whole lifecycle of their project. The concept of minimal disturbance is also being
applied by other industries in a wider variety of landscapes.
That being said, it is important to realize that not all companies are created equal.
Each of us (the oil and gas industry, various regulators, stakeholders and other
industries) has their own best practices, their own ways of doing things, and their
own expectations when it comes to protecting Species at Risk and oil and gas
development.

How Does the Species At Risk Act Apply to Oil and Gas Activities?
EnCana operates throughout Alberta (and other provinces) where both Federal and
Provincial Regulations apply to some of their mineral holdings. SARA is applicable
on Federal Lands, and Canadian Forces Base (CFB) Suffield falls under this
category. EnCana (and other oil and gas producers) operate and develop oil and gas
properties on these Federal lands. At the same time, EnCana, and other companies
are bound by the applicable provincial Species at Risk legislation/ requirements in
the province of Alberta while working in CFB Suffield (based on previous access
agreements).
Site Selection and Effective Planning:
The following information provides a brief background on how the oil and gas
industry chooses (or not) a location for development. Many factors dictate where,
when and the type of development will or will not occur. The type of well (deep gas
vs. shallow gas vs. oil etc.), the method of well construction (including the ability
to directionally drill or not) and its associated infrastructure will be determined
depending upon what type of geological formation the company is targeting.
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Described below are the four main parameters development geologists and project
engineers use to locate well sites and their associated infrastructure (note that these
are usually preliminary locations, since there has to be a starting location/point):
• Distance from other wells;
• Placement of future wells in the section of land,
•	Surface land limitations: topography, water bodies, species at risk setbacks,
landowner requests, etc.;
•	Alberta Energy and Utilities Board (EUB) spacing or holding regulations (infill
drilling and the number of wells per section etc.).
Once the development team chooses preliminary locations, a map of the preliminary
well locations, pipelines, access routes, and any associated infrastructure is created.
A key factor is to determine up front at the planning stage what type of access is
required, as the access must match the lease requirements. For example, “prairie
track” access may not be practical for a site that requires many trips for operational
or maintenance activities over the year.
Many issues are better dealt with if they are identified up front and if there is an
effective planning and project design process in place. A decision made at the onset
of the planning process has long-term implications. Depending upon the company,
they will apply a proactive approach and will take the opportunity to hold planning
meetings prior to construction to discuss potential mitigation alternatives to
minimize/ reduce disturbance. This may involve project/development engineers (for
facilities, pipelines and well sites); operations personnel (to discuss implications
for operational issues), geologists, environmental specialists, surface lands, and
construction personnel.

Mitigation and Minimal Disturbance:
To reduce overall potential disturbance, in some cases (given reachable targets),
companies decide to place several wells on multipads. Existing leases and existing
access routes may be used instead of creating new access or lease areas elsewhere.
Overall habitat loss is decreased and potential impacts to critical habitat and sensitive
areas can be avoided using existing leases and the associated existing access. This
practice assists in reducing cumulative effects and is beneficial to Species at Risk by
having the potential to greatly reduce habitat loss through minimizing the amount
of additional or new surface disturbance. It is interesting to note that there are some
landowners who don’t want companies to use existing leases (multipads) because
they do not receive additional revenue from the new well location because the well
location is not considered a new site. Multipads may not always be an option as
directional drilling may cause interference in other geological zones and directional
drilling may be limited by proximity to existing vertical wells. There may also be
other technological limitations of this drilling practice depending upon the targeted
geological formation.
At the pre-construction and planning phase, minimal disturbance mitigation may
include discussions with the project team around the following:
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• use of no-strip for lease areas for shallow gas wells;
•	use of mulitpads and other directional drilling opportunities (including
directional boring of water crossings or coulees);
•	use existing access (accounting for how often the well is accessed, what type of
ongoing maintenance and operation that facility might need in order to design
the appropriate access);
•	review of potential sensitive areas including wildlife issues, habitat issues,
historical resources etc. These areas could be avoided or rerouted/ relocated
right at the planning stage if participants in the meeting are made aware of the
potential issues.
•	use of “less desireable” areas such as using cultivated or “disturbed” lands
rather than clearing any native prairie
•	deep gas wells trying to minimize the amount of soil stripping (however there
are safety issues with this with respect to oil well leases and rig set up (physical
structure for safety and regulatory requirements must be met) but we are trying
to minimize the amount of stripping where we can
• use of rig matting to protect land while drilling or for access.
It has been demonstrated many times over that this process substantially reduces
costs, particularly when it comes to eliminating redundancy (multiple surveys for
the same area or constructing two different access routes instead of one etc.) and
allows for a more efficient and collaborative process.
Once the locations are chosen, a Surface Landman will visit the landowner. Typically
in these meetings, a project overview is discussed with the landowner. This is the
best opportunity for the landowner to share information and ask questions. The
landowner often knows what the issues are on their land, especially when it comes to
Species at Risk or other environmental, wildlife, and livestock concerns, operating
procedures and practices, or future planning on their land.

Field (Site) Assessment:

Once planning is complete, a site visit is conducted in the field, where required,
with a team consisting of someone from construction, or wildlife experts or other
specialists (botanists, archeologists depending upon what has been identified in the
preliminary database /literature searches and pre-siting assessments) to spot wells,
access routes, and pipelines along with routing with the survey crews.
Keeping minimal disturbance and reducing project footprint in mind while balancing
regulatory requirements, appropriate equipment and installation techniques are
tailored to different soil and vegetation types, land use and other area considerations.
There may be multiple surveys undertaken depending, for example, upon the time
of year, the type of project, the species of concern, the sensitivity of the landowner
(access to private lands may not be granted) and timing of construction activities.

Mitigation for Species at Risk
One method of mitigation for Species at Risk is to construct the project on native
prairie during the appropriate times where there is minimal impact – e.g., in the
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winter time when activities can occur out of wildlife critical times (migration,
breeding etc.) or when plants are dormant and frozen to minimize damage to root
systems. Again, the key is an efficient upfront planning process to determine the
ideal time for construction.
As discussed above, there are new (and evolving) technologies being developed
to help minimize overall disturbance. EnCana has used coil tubing rig technology
for drilling shallow gas well sites. These rigs have hydraulic lifts that can level
safely while meeting the EUB safety standards and minimizing the amount of
area that would have to be leveled or cleared to safely set the rig. Coil tubing rigs
typically have quicker drilling times, are lighter in weight and require no stripping
or leveling – the rig is set right up on the native prairie resulting in a minimal amount
of disturbance to operate safely keeping the environment in mind.
On minimal disturbance drilling sites, timing is the key (this is true regardless of
the type of activity!). Soils must be dry/firm or frozen/firm. Access may need to be
watered in dry conditions to control dust and conserve the grass mat root system.
Drilling operations are suspended in unfavorable conditions.
After the well has been completed, facilities/pipeline construction commences. At
the same time, pipeline construction ties individual wells into a group system. For
shallow gas, facilities construction installs a gas compressor central to a specific
gathering system.

Challenges for the Oil and Gas Industry:
Landowners often express concerns if companies ask them about Species at Risk or
about wildlife surveys being conducted on their property. Often, landowners do not
want us to report sightings of Species at Risk to the relevant regulators. The feeling
is that if these locations are reported, there may be implications to the landowners
in terms of restrictions being imposed on what they can do on their lands. However,
if regulators know about a Species at Risk, this information can actually help
the regulators and Species at Risk. For example, if another company chooses to
develop on that particular landowners land, and the regulator knows about a rare
plant or a wildlife species on that property, then the regulator can pass along the
sightings information to the developing company to ensure appropriate mitigation is
developed for the Species at Risk identified on that parcel of land. This information
allows the regulator to work with the company planning to develop to implement the
appropriate mitigation (setbacks, timing, etc.) strategy and help to make certain that
the Species at Risk that was reported (and their associated habitat) is protected.
Often there can be an issue of data quality especially when it comes to data sharing and
data reporting (especially between different government agencies and a reluctance
of sharing data between companies). Industry contributes a large amount of data to
the data pool on rare plants, wildlife, archeological and paeleontological resources
etc. This information is a very important source of data for regulatory bodies.
Reliable data (current, long term and accurate data) and access to this data is
necessary. It is important to note that the decisions that are made about locations are
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as good as the data that is provided in order to make decisions. However, additional
information and collaborative data sharing is necessary (and urgently needed) to
make informed decisions when it comes to cumulative effects, appropriate setback
distances, information about population trends, habitat use (ecological information
on habitat use, critical habitat and data on site fidelity). Accurate and accessible
data is necessary for development of effective and practical Recovery Plans and
Recovery Strategies for Species at Risk.
In terms of current Species at Risk legislation and regulatory requirements, clear
direction and flexibility must be provided to ensure regulatory compliance both
provincially and federally while still providing workable solutions for stakeholders.
Solutions must be workable and flexible to meet various stakeholders needs and
address problems of administering regulations in a context of widespread existing,
current, and ongoing social and economic considerations. Without clear direction
from government it is difficult to determine the appropriate mitigative measures to
prevent and or limit incidental take or harm of a Species at Risk.
Harmonization of regulatory requirements within the Migratory Birds Convention
Act or other provincial or federal Species at Risk Acts and legislation does not
provide regulatory certainty. SARA has no process to effectively deal with incidental
take/harm.
The current regulatory environment does not provide adequate regulatory certainty
as the defense of due diligence is not sufficient, especially without guidelines on
acceptable or prohibited activities. This industry wants to be in compliance with
relevant requirements but in order to do that the regulatory process must be flexible
enough to reflect regional and sectoral differences and provide for a fair regulatory
environment.
Further guidance is required for the:
• administrative and permitting process of SARA
• how the Act will be enforced and
•	whether or not there are enough resources (especially regulatory) to effectively
do this.
Practical timelines (permit renewals and determining frequently or within a certain
timeframe) and permit renewal criteria must be clear and recognise the long-lived
nature of the industry assets (decades). In terms of a pragmatic approach to dealing
with incidental take, a risk management framework or a best practices approach
needs to be developed among all stakeholders, to address SARA compliance and
incidental effects. There needs to be an assurance of renewal if the criteria are met
and a reasonable means to demonstrate that the criteria are met.
Regulators have opportunity to drive incidental effects discussions and the
development of codes of practice, conservation plans, Best Management Practices
(BMP’s) or Operational Statements. All stakeholders need to be encouraged to
participate in the process of developing these BMP’s. Transparent and effective

254

consultations are factors in the overall acceptance and willingness to use and apply
these documents. The oil and gas sector has already developed and supports the use
of BMP’s (for example development of BMPs for activities in caribou ranges).
Conservation and protection are emerging themes across several aspects of federal
and provincial environmental jurisdictions. Additional forethought is expected prior
to development through integrated land use planning (aka: land use/landscape level/
geographic defined planning). Regulators expect cooperation between different
stakeholders do reduce their overall footprint on the landscape. While many oil and
gas companies try to do this, there unwilling stakeholders who do not want to do not
take part in the process, nor are they required to do so.
The challenge of the oil and gas industry is to try and engage all interested parties to
share information and work together cooperatively. At the same time, there must be
a level playing field for all stakeholders. I believe that many stakeholders do have
the common goal of protecting Species at Risk and their habitat and the regulatory
environment needs to change to make it happen.
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Endangered Species and Spaces Workshop Synthesis
Stephen Davis, Canadian Wildlife Service, Environment Canada, Regina, SK, and
Rob Warnock, Nature Saskatchewan, Regina, SK
A moderate climate, fertile soils, abundant natural resources, and low topographical
relief characterize Canadian grasslands. Unfortunately, these same factors responsible
for our unique prairie biodiversity are also the same factors that have contributed to
loss of grassland habitat and the decline of many species in Prairie Canada and abroad.
Approximately 27% of the native grassland habitat remains in Prairie Canada, 43%
in Alberta, 22% in Saskatchewan, and 18% in Manitoba (Agriculture and Agri-Food
Canada 2001). These estimates are based on classified satellite imagery and are
likely conservative considering classification errors and changes in land use since
1995, the year from which the images were taken. Furthermore, satellite imagery
only provides information on the location, size and configuration of the remaining
grassland habitat; no information is provided on the health or amount of degradation
of the grasslands. For some species, degradation may have reached such a state as
to render the habitat destroyed even though our remotely sensed data indicates that
it is native grassland. For example, many of our grassland species exhibit a low
tolerance for woody vegetation (Davis 2004, Grant et al. 2004), yet there is no doubt
that woody plants have increased their distribution, particularly in the more moist
regions of the moist-mixed grassland and aspen parkland ecoregions (Agriculture
and Agri-Food Canada. 2001). Compounding this problem is the spread of exotic
plant species that alter the structure and function of prairie communities (Christian
and Wilson 1999). Management of native prairie also has a profound influence on
its suitability for grassland species (Bock et al. 1992). Domestic livestock grazing
has the ability to improve or maintain the integrity of native grasslands or seriously
degrade habitat depending upon such factors as grazing intensity and duration. On
the other hand, lands left undisturbed are at greater risk of invasion by woody plants
and exotic species, particularly in more mesic environments.
While much of the Canadian prairies were lost to the plough, urban expansion
and oil and gas development have greatly impacted the quantity and quality of
grasslands more recently. Oil and gas activity has drastically increased in the past
10 years. The number of completed oil wells has nearly doubled in Alberta and
Saskatchewan since 1997 and the number of gas wells have nearly quadrupled in
Alberta and tripled in Saskatchewan during this same time period (CAODC 2007).
Unfortunately, much of this activity is concentrated in areas of contiguous native
prairie and its effect on most prairie species is currently unknown. A consequence
of these historic and recent anthropogenic activities is that we are challenged to
conserve species and their habitat from this newly established benchmark; this is the
current state for endangered species and spaces.
Given the loss and degradation of grassland habitat, it is not surprising that the
Committee On the Status of Endangered Wildlife In Canada (COSEWIC) lists many
of our prairie species. Unfortunately the list of species considered to be at risk has
been steadily increasing. Overall, the number of species listed by COSEWIC as
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endangered, threatened or extirpated has increased from 88 in 1989 to 363 in 2005
(RENEW 2006). This increasing number of listed species puts greater pressure on
individuals and agencies involved in the development of recovery strategies and
action plans and identification of critical habitat (see Quinlan 2008, Riemer 2008,
J. Duncan 2008 and D. Duncan 2008 in this chapter). Furthermore, COSEWIC and
other agencies involved in species assessment will be required to continue to assess
new species, but also must reassess previously listed species every ten years.
The proverbial glass, however, is still half full. Agriculture statistics reveal that the
amount of cultivation has leveled-off since the mid 1980s, while the amount of seeded
pasture and forage has increased (Statistics Canada 1997). Although cultivation has
resulted in a large proportion of the lost prairie, current agricultural programs that
convert cropland to perennial cover can provide suitable habitat for some species
at risk (SAR) (Davis and Duncan 1999, Poulin et al. 2005). Furthermore, programs
are currently underway to provide relevant information on SAR to producers and
extension personnel regarding best management practices (Michalsky 2008, this
chapter). Oil and gas companies are requesting clear direction from governments
and striving to meet existing guidelines to reduce the industrial footprint on the
prairies. Furthermore, extensive planning processes and the use of new technologies
are also being adopted by the oil and gas industry (Watson 2008, this chapter).
Much of the remaining native prairie is privately owned or managed. Most ranchers
are committed to prairie conservation as their livelihood depends on a healthy
prairie (Burgess 2008 this chapter). However, economics, disease, and, changing
agriculture demography injects some uncertainty into the long-term conservation of
native grasslands.
The objectives of this session were to determine the current state of species at risk in
Prairie Canada, and identify challenges and solutions to the conservation of species
at risk and their habitat. Participants were provided with five questions to consider
during the presentations. The following is a summary of the questions posed to
participants, and their opinions.
1) What tools currently exist that effectively protect rare species and their
habitats on private and public lands? What additional tools are needed? How
do we effectively encourage stakeholders to carry out stewardship for species at
risk?
Respondents indicated that conservation agreements could be an effective tool for
protecting SAR on private land. In addition, programs and products that provide
producers and other landowners and managers with information on Best Management
Practices (BMPs) for SAR would allow more informed decisions. It was suggested
that any BMP program should be centralized (preferably provincial government
or funded Non Government Organization) to provide one-window access to the
program. These BMPs must take into account regional and species differences to be
effective. However, care must be taken to avoid confusion of BMPs for SAR with
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other BMP programs related to the Agriculture Policy Framework, for example.
Financial incentives should be provided to producers that wish to implement BMPs
on their land.
Programs must also recognize individuals that are already good SAR stewards.
Too often incentives and rewards are provided to those that have already made
bad decisions regarding SAR conservation. Stakeholders that have rare species on
their land are obviously doing something right and this must be communicated,
acknowledged, and rewarded. Producers also need to know what the benefits of
having a rare species on their land are (e.g., funding opportunities for activities that
benefit producer and SAR such as invasive species control, grazing enhancements,
etc.).
Programs that secure species and their habitats require increased funding and priority.
It was suggested that if SAR were truly a government priority, surplus dollars would
be targeted to conservation of SAR. Wildlife-related departments are not the only
government departments that are responsible for SAR conservation. Relationships
and communication between government departments need to improve (e.g.
wildlife, agriculture, transportation, etc.). Effective partnerships between all levels
of governments and individuals, landowners, industry, and universities are required
to effectively protect SAR. It was also suggested that municipalities need guidance
and effective planning tools so they can consider elements such as SAR in planning
and approving developments. For example, reliable biophysical inventories could
be used to assist with development of predictive models on species occurrence.
Such products would enable proactive activities before development occurs and
provide for designations of highest risk landforms and species. Including climate
change forecasting could assist in preparing for future changes in distributions and
priorities.
Enforced timing restrictions for industrial development throughout native grasslands
should be consistently implemented to allow companies to plan ahead and not
have to adjust for SAR found during pre-construction surveys. Placing Protective
Notations (PNT) on Species At Risk critical habitat could be an effective tool and
should be more broadly applied. A PNT is an Alberta public lands reservation,
which flags a resource interest (e.g. land or mineral rights) on the piece of land that
may preclude or restrict development. In terms of SAR, such a designation would
flag the value for SAR, and through associated coding would provide information
on compatible and incompatible activities. A similar tool should be applied to
private land and should aim to enforce recommended setback and timing restriction
guidelines. This concept should be applied to large blocks of habitat (e.g. foothills
native fescue grasslands) that have poor potential for successful restoration. Stiff
financial penalties should be assigned for any activity that causes loss of native
prairie. However, a decision must be made at the provincial level to not sell mineral
rights or make them available for purchase. If a company currently owns those
mineral rights, and a PNT is implemented such that development is not allowed,
then mineral rights compensation should be made where appropriate.
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2) Conservation and recovery programs currently range from species-specific
to landscape-level approaches. Given the complexity of ecosystems and the
requirements of species, under what circumstances (when and where) should
species-specific or landscape-level approaches be emphasized?
Respondents suggested a range of conditions in which a species or landscape
approach should be implemented. Some felt that a species-specific approach should
not be used in any situation except for those species that have extremely narrow
habitat requirements or for species at the periphery of their range. Others suggested
that species-specific approaches should be used for planning stages and a larger
scale approach considered for implementation, particularly situations where species
share similar ecological niches. However, it is important to explicitly define what
one means by a landscape or ecosystem approach and how it differs from a multispecies approach (R. Quinlan this chapter). Some, particularly administrators, see
the large-scale approach as a means to save time and money. In their view it is
much more cost effective for example to have a smaller number of staff involved
in a smaller number of planning and implementation initiatives. On the other
hand, ecosystems are highly complex and responses to conservation activities are
difficult to identify and measure, particularly at short temporal scales. Furthermore,
species are the building blocks of ecosystems, and SARA is designed to protect
species. How does one plan, implement and evaluate a large-scale approach without
considering species requirements and responses? Clearly, this is not an either/or
situation. Responsible agencies must determine the best approach or combination of
approaches to most effectively and efficiently conserve SAR and their habitats.
3) What are the costs and benefits of recovery actions? How do we assess and
share these costs and benefits? How do we measure success?
Respondents unanimously indicated that costs included financial and temporal
components; the amount of funding required to implement the action(s) and the
time taken to plan and implements the action(s). Recovery planning and actions
involve multiple stakeholders. Thus the benefits of recovery actions range from
implementing actions that have a good chance of success to the establishment of
solid partnerships between agencies and individuals involved in species recovery.
Success may be measured by positive attitudes changes (societal) toward SAR
conservation and ultimately by the recovery of the species. Others felt the cost of
recovery could result from drafting and implementing recovery strategies and action
plans for SAR when it is not necessary. Species may be listed on the basis of old
or inadequate data. As a result the credibility of SAR practitioners and programs is
compromised.
4) Is the current level of information sharing between conservation organizations,
industry, consultants, government, landowners, and land managers:
• Excessive?
• Inadequate?
• Adequate but ineffective -- an obstacle to effective prairie conservation?
How can information between conservation partners be improved?
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Respondents were unanimous in their response. There is clearly not enough
information sharing within and among agencies involved in SAR conservation. It
was also noted that there is a need to be consistent information that is provided to
land users from within and among agencies. As it currently stands, there are cases
where land users are provided with different interpretations of what is required, even
within the same office. Unfortunately no advice for improving the current situation
was offered.
5) Given that education is important to conserving and protecting endangered
species and spaces:
•
•
•
•

Which audiences should be targeted? Urban, landowners, acreage owners
What delivery methods are most effective? By whom?
How should education and extension programs be funded?
How should we measure the success of education programs?

Respondents felt that land owners, users, and managers should be targeted. Their
advice and opinion is required to implement effective conservation strategies rather
than being told to change their current practices. Communication is a two-way street
and will only be effective if SAR practitioners become better listeners. Urbanites
also need to be targeted to be made more accountable for their concern about the
environment and to assist in changing policies. Programs are likely best delivered by
government and non-government agencies with established reputations (presumably
good ones) in their field.
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A Strong Foundation for Action: The Role of Environmental Rights and
Other Fundamental Principles in the Design of Environmental and Resource
Management Legislation
Jerry DeMarco, Vice-Chair, Ontario Environmental Review Tribunal (The views
expressed herein are solely those of the author.)
Abstract:
In designing new environmental legislation, the foundation, vision or mission that
underlies a statute is an important consideration. Clear purposes and principles help
demonstrate what a regime is all about and help establish useful boundaries for the
exercise of discretion. They can also provide much needed direction to the day-to-day
implementation of a statute. Clarity of purpose is especially needed in areas where
there are competing interests at stake. Those designing environmental legislation
should consider including principles such as: environmental rights, the polluter pays
principle, the precautionary principle, pollution prevention, intergenerational equity,
sustainability, the public trust, inherent value, the ecosystem approach, cumulative
effects, ecological integrity, and access to information. The adoption of some or all
or these principles will assist in communicating the goals of the legislation to those
affected by it.

Introduction
Through explicit purpose sections and operative provisions, environmental
legislation (e.g., environmental protection acts, clean water acts, clean air acts)
typically reveals an objective relating to environmental protection rather than
simply environmental management. Legislators have made a value judgment that
clearly favours protecting the environment from significant harm. These statutes
are typically administered by environment ministries and other agencies (e.g., water
authorities) with a clear mandate to protect the environment. Over time, resource
management statutes (e.g., wildlife acts, forestry acts, etc.) are evolving towards
more of a focus on environmental sustainability. They are no longer schemes that
simply seek to encourage development and the fair sharing of resources, but often
mandate resource sustainability. Typically, these statutes are administered by natural
resource, forestry, mining and related ministries. Natural resource ministries also
often administer parks and endangered species statutes, which are typically more
focused on environmental protection than other resource laws. With the growing
understanding that the environment and the economy are linked, as evidenced
in part by the ‘greening’ of some resource regimes, the opportunity exists for all
environmental and resource statutes (and other types of legislation, such as land use
laws) to look to a common set of environmental principles for guidance.
This paper examines twelve principles that help demonstrate the bases for
taking action under environmental and resource laws (collectively referred to as
environmental law in this paper).1 In designing new environmental legislation, the
‘nuts and bolts’ operational provisions that provide detail for implementing a statute
need to be considered. For example, what licenses are needed, who issues them, and
what activities are prohibited or regulated? These important questions need to be
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answered in a statute. However, the foundation, vision or mission that underlies a
statute is an equally important area of focus.
Clear purposes and principles help demonstrate what a regime is all about -- its
raison d’être. Specific provisions can build on the strong foundation. For example,
is a statute simply intended to vest wide authority in decision-makers to manage a
resource as they see fit? Or does a legislature have something more ambitious in
mind in providing direction to the implementing authorities? While discretionary
decision-making powers are necessary in a wide variety of situations, clear purposes
and principles can establish useful boundaries around the discretion to be exercised
so that an act’s purposes are not undermined in practice. Purposes and principles can
provide much needed direction to the day-to-day implementation of a new regime,
and, when litigation arises, can be very useful interpretive tools for tribunals and
courts. Clarity of purpose is especially needed in areas where there are multiple and
competing interests at stake, regardless of whether an enabling or prescriptive style
of legislative drafting is employed.
Laws that provide appropriate purposes, principles and duties are most suitable
when legislatures have a specific environmental or societal goal in mind in enacting
legislation. Those designing environmental legislation should consider including
principles such as: environmental rights, the polluter pays principle, the precautionary
principle, pollution prevention, intergenerational equity, sustainability, the public
trust, inherent value, the ecosystem approach, cumulative effects, ecological
integrity, and access to information.2 The adoption of some or all or these principles
will assist in communicating the goals of the legislation to those affected by it.
The adoption of a principled approach to environmental law does not necessarily
mean that the references to guiding principles should be confined to the preamble3,
purpose4 and principles 5 sections of legislation. Indeed, for many of these principles
to succeed in producing positive outcomes for the environment they must be
‘operationalized.’ This means that provisions in the main body of an act, which
seek to ‘operationalize’ the broad principles, should go hand-in-hand with ambitious
purpose and principles sections at the beginning of an act. For example, Ontario’s
new Provincial Parks and Conservation Reserves Act, 2006 begins with a clear focus
on the permanent protection of natural heritage and the maintenance of biodiversity
in its purpose section.6 Opportunities for recreational use are provided for in the
purpose, but in a manner that is “compatible” with the ecological focus of the
statute. These principles are given operational effect through provisions that: set out
the objectives for parks and reserves, establish the priority to be given to ecological
integrity, create a duty to maintain parks unimpaired, restrict the disposition of
lands without approval by the Legislature, mandate management direction for each
protected area, require public reporting, and prohibit industrial uses.7 This new
statute incorporates key principles such as intergenerational equity, sustainability
and public trust (through the requirement to maintain parks and reserves “unimpaired
for future generations,” which was also contained in the predecessor statute) as well
as ecological integrity and access to information. At the same time, it gives effect
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to those principles through appropriate duties and prohibitions. Interestingly, when
it comes into force, it will replace an old act, the Ontario Provincial Parks Act,8
which was without clear direction on key operational issues such as industrial use,
reporting, land disposition and park management. The old act’s lofty objective of
maintaining parks “unimpaired” was not backed up by the necessary operational
provisions.

A Review of Twelve Leading Environmental Principles
1. Environmental Rights: Environmental rights can take different forms. They
may include procedural rights (e.g., requirements for notice or public participation
in decisions) and more substantive rights (e.g., an actionable right to a level of
environmental quality). Explicit mention of environmental rights is found in several
Canadian jurisdictions (i.e., Yukon, Northwest Territories, Ontario, Quebec).9
Recently, Quebec elevated the status of environmental rights in that province by
including an environmental right in its Charter, which states: “Every person has a
right to live in a healthful environment in which biodiversity is preserved, to the
extent and according to the standards provided by law.”10 The Supreme Court of
Canada has referred to environmental rights in three cases, even though in two of
them, the statutes being interpreted did not contain an explicit environmental right.11
An “entitlement” to a healthy environment, which is similar to a right, was referred
to in a fourth case.12 The Supreme Court’s references to environmental rights in the
absence of legislative recognition constitute evidence that environmental protection
has become a recognized fundamental value in Canada,13 regardless of whether it is
given explicit mention in every instance.
2. Polluter Pays Principle: The polluter pays principle, which “assigns polluters
the responsibility for remedying contamination for which they are responsible and
imposes on them the direct and immediate costs of pollution,”14 enjoys widespread
acceptance across Canada. The Supreme Court of Canada has noted that it is “found
in almost all federal and provincial environmental legislation”15 even though the
actual phrase “polluter pays” is rarely used. It is among the most ‘operationalized’
environmental principles in Canada, in that, provisions for clean-up orders, penalties,
and cost recovery all implement this principle to a certain degree. The approach
underlying the polluter pays principle, which essentially seeks to impose certain
costs on responsible parties rather than on society or the environment, can be used
in the context of damage to any environmental value, such as a forest or fishery, and
is not limited to the more typical pollution context.
3. Precautionary Principle: The precautionary principles states: “Where there
are threats of serious or irreversible damage, lack of full scientific certainty
should not be used as a reason for postponing measures to prevent environmental
degradation.” 16 This principle seeks, in part, to overcome the argument that dealing
with environmental threats must await proof or certainty of harm. In the context of
upholding municipal pesticide by-laws, the Supreme Court of Canada has referred
to this principle, which enjoys widespread international acceptance.17 It has also
been recognized in the preambles, purposes and operational provisions of several
environmental laws in Canada.18
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4. Pollution Prevention: Related to the concepts of polluter pays and precaution
is the emphasis on preventing environmental harm in the first place. Indeed, the
idea that “environmental measures must anticipate, prevent and attack the causes
of environmental degradation” 19 is often considered an integral part of a larger
precautionary approach. Preventing the manufacture, use and discharge of pollutants
is obviously preferable to remedying harm caused by pollution. Pollution prevention
is one of the stated purposes of Ontario’s Environmental Bill of Rights, 1993 20 and
is the basis for preventive measures orders found in a number of statutory schemes.
As with the polluter pays principle, the pollution prevention approach can be used
in any environmental harm context -- not just pollution.
5. Intergenerational Equity: The principle of intergenerational equity states that
“each generation has an obligation to future generations to pass on the natural and
cultural resources of the planet in no worse condition than received and to provide
reasonable access to the legacy for the present generation.” 21 Despite the relative
obscurity of the actual phrase “intergenerational equity” in Canada, the underlying
basis for the principle, which involves leaving a healthy legacy for future generations,
is well accepted 22 and has been referred to by the Supreme Court of Canada.23
A requirement to sustain natural resources indefinitely is one example of how the
intergenerational equity principle can be given operational effect in legislation.
The requirement to maintain protected areas unimpaired for future generations is
another.
6. Sustainability: Sustainability and sustainable development are closely related
to the principle of intergenerational equity. They enjoy widespread acceptance in
Canada, though significant progress is needed in translating that public and political
acceptance into meaningful on-the-ground results. The Supreme Court of Canada
has referred to sustainable development twice 24 and also commented on the fact
that Canadian society’s common future depends on a healthy environment.25
Sustainability requirements are now contained in numerous resource management
laws (e.g. Ontario’s Crown Forest Sustainability Act, 1994 26). Though there are
already nearly 50 statutes in Canada that implement aspects of the related principles
of intergenerational equity and sustainability,27 there are numerous opportunities for
legislative reforms to those laws that do not include sustainability requirements and
for improvements to those that do so they will be more successful in achieving
sustainability goals.
7. Public Trust: The notion of a public trust derives from common law principles
regarding holding natural assets for the collective benefit of the public. Though it is
much more commonly cited in the United States, it has been explicitly incorporated
into legislation in the Yukon and Northwest Territories. For example, the Yukon
Environment Act 28 defines it as the “collective interest of the people of the Yukon in
the quality of the natural environment and the protection of the natural environment
for the benefit of present and future generations.” The legislation also provides
substantive rights for upholding the trust. Protected areas statutes, which impose
a positive duty on park managers to maintain parkland for the public, can also be
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considered a species of public trust. Now that the Supreme Court of Canada has
referred to this principle, it may enjoy even greater acceptance in Canada in the
future.29
8. Inherent Value: There is a growing recognition in legislation of the inherent
and intrinsic values of the environment.30 Many subscribe to the view that natural
environments, wildlife, etc. ought to be protected for their own sake, irrespective of
any use by humans. The Supreme Court of Canada has referred to the inherent value
of the natural environment and has also noted that the criminal law power can be
used to protect environmental values regardless of any effects on human health.31
The inherent value of the environment and wildlife has also been given statutory
recognition.32
9. Ecosystem Approach: One of the greatest challenges to effective environmental
decision-making stems from the complex interactions that occur in ecosystems and
in humankind’s relationship with the environment. Media-specific management
regimes (e.g., air, water, land), site-specific approval processes, and single-species
management approaches all have disadvantages in tackling the complexity of the
environment. An ecosystem approach can take a wider, more holistic view. The
need to protect “ecosystems” has been noted by the Supreme Court of Canada 33
and several Canadian statutes now contemplate the use of an ecosystem approach to
decision-making.34
10. Cumulative Effects: Related to the ecosystem approach is the principle that
the cumulative effects of many sources of environmental harm ought to be taken
into account in individual decisions. Lower courts have referred to the death of
ecosystems by a “thousand cuts” 35 and the Supreme Court of Canada has referred to
cumulative effects in a noise pollution case.36 Cumulative effects analyses are now
required in environmental assessment legislation 37 and could be mandated in a wide
variety of assessment, approval and licensing regimes.
11. Ecological Integrity: Ecological integrity, which includes maintaining healthy
populations of native species and their habitats as well as high levels of environmental
quality, has emerged as a leading protected areas management principle. Recent parks
legislation has embraced ecological integrity as a guiding principle and incorporated
the concept into operational provisions.38 Nevertheless, it is a concept that can be more
broadly applied to any regime that seeks to maintain biodiversity and ecosystems,
such as watershed protection plans, land use plans, recreation plans, etc.
12. Access to Information: Environmental decisions can be improved and be more
accepted by the public through the open exchange of information. As noted by the
Supreme Court of Canada, citizen access to information facilitates democracy,
allows for meaningful participation and improves government accountability.39
Important inroads have been made through the passage of access to information
laws. However, the provision of environmental information should not be limited
to responding to individual requests for information. The provision of information
registries and public notice allows a broader segment of the public to access
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important information concerning the environment. Some statutes require proactive
disclosure of certain environmental and health and safety information40 while others
go further and establish sophisticated information registries.41

Footnotes and Literature Cited
1
The list of twelve is not meant to be exhaustive.
For a more detailed review of six of the principles discussed herein, see:
DeMarco, J. 2007. The Supreme Court of Canada’s Recognition of Fundamental
Environmental Values: What Could be Next in Canadian Environmental Law?
Journal of Environmental Law and Practice (forthcoming).

2

Preambles, though they do not carry the same weight as purpose sections, are
nonetheless useful sources for determining “legislative values and assumptions”
and for resolving ambiguity, determining scope and understanding the meaning of
legislative language (Sullivan, R. 2002. Sullivan and Driedger on the Construction
of Statutes, 4th ed. Butterworths: Markham, ON, pp. 297-300).

3

Purpose sections often help interpret a law in some of the same ways as a
preamble, but they are “part of what is enacted into law” and are “binding in the
sense that they cannot be contradicted by courts” (Sullivan, supra, note 2, pp. 300304). The purpose of an Act is of considerable weight according to the modern
approach to statutory interpretation, which includes an examination of the object
of an Act and the intention of the legislature (see: Rizzo and Rizzo Shoes Ltd. (Re),
[1998] 1 S.C.R. 27 at 41).

4

Legislative provisions outlining guiding principles are less common than simple
purpose statements. Nevertheless, they are used with increasing frequency, often as
part of a more detailed purpose section. For example, Nova Scotia’s Endangered
Species Act, S.N.S. 1998, c. 11, contains a general purpose section that is followed
by eight guiding principles including the precautionary principle, while the
purpose of Nunavut’s Wildlife Act, S.Nu. 2003, c. 26, is followed by four values
and fifteen principles including precaution, sustainability, and intrinsic value.

5

6

S.O. 2006, c. 12, s. 1.

See ss. 2, 3, 6, 8, 9, 10, 11 and 16. This is not to say that the Act is perfect. Its
failure to exclude industrial forestry from one park (Algonquin) and its lack of an
ecosystem approach for dealing with issues that transcend park boundaries are two
of the shortcomings that have been identified.

7

8

R.S.O. 1990, c. P.34.

Ontario Environmental Bill of Rights, 1993, S.O. 1993, c. 28; Northwest
Territories Environmental Rights Act, R.S.N.W.T. 1988 (Supp.), c. 83; Quebec
Environment Quality Act, R.S.Q., c. Q-2; and Yukon Environment Act, R.S.Y.
2002, c. 76.
9

270

10

Quebec Charter of human rights and freedoms, R.S.Q., c. C-12, s. 46.1.

Ontario v. Canadian Pacific Ltd., [1995] 2 S.C.R. 1031 at para. 55; R. v.
Hydro-Québec, [1997] 3 S.C.R. 213 at para. 124; and Imperial Oil Ltd. v. Quebec
(Minister of the Environment), [2003] 2 S.C.R. 624 at para. 20.

11

12

Montréal (City) v. 2952-1366 Québec Inc., [2005] 3 S.C.R. 141 at para. 99.

The Supreme Court of Canada has referred to the fundamental value of
environmental protection in Ontario v. Canadian Pacific Ltd., supra note 11, at
para. 55, R. v. Hydro-Québec, supra note 11, at para. 124; 114957 Canada Ltée
(Spraytech, Société d’arrosage) v. Hudson (Town), [2001] 2 S.C.R. 241 at para.
1, and British Columbia v. Canadian Forest Products Ltd., [2004] 2 S.C.R. 74 at
para. 7.
13

14

Imperial Oil Ltd., supra note 11, at para. 24.

15

Imperial Oil Ltd., supra note 11, at para. 23.

16

114957 Canada Ltée, supra note 13, at para. 31.

17

114957 Canada Ltée, supra note 13.

Canadian Environmental Assessment Act, S.C. 1992, c. 37, ss. 4(1)(a) and 4(2);
Canadian Environmental Protection Act, 1999, S.C. 1999, c. 33, s. 2(1)(a); Canada
Oceans Act, S.C. 1996, c. 31, Preamble; Canada Species at Risk Act, S.C. 2002,
c. 29, Preamble and s. 38; New Brunswick Clean Air Act, S.N.B. 1997, c. C-5.2,
s. 2(h); Nova Scotia Endangered Species Act, supra note 4, ss. 2(1)(h) and 11(1);
and Nunavut Wildlife Act, supra note 4, ss. 1(2)(e), 130(3), 132(1)(e), 132(2), and
134(2)(b).

18

19

114957 Canada Ltée, supra note 13, at para. 31.

20

Supra note 9.

Brown Weiss, E. 1989. In Fairness to Future Generations: International Law,
Common Patrimony, and Intergenerational Equity. Tokyo: United Nations
University, at pp. 37-38.
21

See DeMarco, J. 2005. Law for Future Generations: The Theory of
Intergenerational Equity in Canadian Environmental Law. Journal of
Environmental Law and Practice 15:1-46.
22

23

Imperial Oil Ltd., supra note 11,at para. 19.

Friends of the Oldman River Society v. Canada (Minister of Transport), [1992] 1
S.C.R. 3 at 37 and Imperial Oil Ltd., supra note 11, at para. 24.
24

25

114957 Canada Ltée, supra note 13, at para. 1.

26

S.O. 1994, c. 25.
271

27

Supra note 22.

28

Supra note 9.

29

British Columbia, supra note 13, at paras. 78-79.

30

Note that these two terms can have different meanings in certain contexts.

31

British Columbia, supra note 13 and R. v. Hydro-Québec, supra note 11.

See, for example: Ontario Environmental Bill of Rights, 1993, supra note 9,
Preamble, and Quebec Environment Quality Act, supra note 9, s. 19.1.
32

33

Imperial Oil Ltd., supra note 11, at para. 24.

See, for example: Canada Oceans Act, supra note 18, Preamble; Canada Species
at Risk Act, supra note 18, s. 41(3); and Saskatchewan Wildlife Act, 1998, S.S.
1998, c. W-13.12, s. 50(3).
34

See, for example: R. v. Panarctic Oils Ltd., (1983), 12 C.E.L.R. 78 (N.W.T.Terr.
Ct.) at 85-86 and R. v. Inco Ltd. (2001), 54 O.R. (3d) 495 (C.A.) at para. 54.
35

36

Montréal (City), supra note 12, at para. 95.

37

Canadian Environmental Assessment Act, supra note 18, s. 16(1)(a).

See: Canada National Parks Act, S.C. 2000, c. 32 and Ontario Provincial Parks
and Conservation Reserves Act, 2006, supra note 6.

38

Dagg v. Canada (Minister of Finance), [1997] 2 S.C.R. 403 at para. 61 (per La
Forest J. dissenting in the result; however, the majority concurred with Justice La
Forest’s interpretation of the Access to Information Act).

39

Alberta Freedom of Information and Protection of Privacy Act, R.S.A. 2000, c.
F-25, s. 32(1)(a).
40

Canadian Environmental Assessment Act, supra note 18, s. 55 and Canadian
Environmental Protection Act, 1999, supra note 18, s. 48.
41

272

Ideal Water Legislation for Saskatchewan
R.J. Schutzman, Saskatchewan Chamber of Commerce
Abstract:
The existing legislation relevant to water management in Saskatchewan is considered.
Such legislation in the context of water management in includes federal, provincial,
municipal and joint authority rules. The age and efficacy of this legislation varies.
As society’s jointly held method for management, this toolbox needs attention
and improvement. Key subject matter context includes water volumes, quality,
types of uses, biological and ecological aspects, and prioritization. It is suggested
that new features be added to the classic prohibitions, rights and discretionary
approvals approach of current law. These additions should include a requirement
upon government(s) to regularly complete science evaluations of the water systems,
such evaluations being fundamental to an ability to competently manage the waters
of the province. The additions also need to include allowances for rule changes,
regular appraisals of the uses against the capacities of the watersheds, a system for
regular feedback and improvement, a standardized public water-related information
system, consistent performance based standards, and avoidance of duplication and
conflicting approaches. Further, the existing legislation should be consolidated
where practical.
The existing legislation relevant to water management in Saskatchewan includes
federal, provincial, municipal and joint authority rules. Key subject matter context
includes water volumes, quality, types of uses, biological and ecological aspects,
and prioritization.
Current key federal law relevant to water in Saskatchewan includes the:
1. Canada Water Act
2. Canadian Environmental Assessment Act and the Law List Regulations
3.	Canadian Environmental Protection Act 1999 and the Environmental
Emergency Regulation
4. Dominion Water Power Act and the Dominion Water Power Regulations
5.	Fisheries Act and the Fishery (General) Regulations, Aboriginal Communal
Fishing Licenses Regulations, Management of Contaminated Fisheries
Regulations, and Saskatchewan Fishery Regulations 1995
6.	International Boundary Waters Treaty Act and the International Boundary
Waters Regulations, and International River Improvements Regulations
7.	Navigable Waters Protection Act and the Navigable Waters Bridges Regulations,
Navigable Waters Works Regulations, and Ferry Cable Regulations
8. Prairie Farm Rehabilitation Act
9. Species at Risk Act
10.	National Parks of Canada Fishing Regulations, National Parks of Canada
Water and Sewer Regulations, Non-Pleasure Craft Sewage Pollution
prevention Regulations, Pleasure Craft Sewage Pollution prevention
Regulations, Transportation of Dangerous Goods Regulations, Migratory
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Bird Sanctuaries Regulations, and Natural Resources Transfer Agreement
Amendment Agreement.
Present provincial legislation key to the area comprises the following:
A. Environmental Assessment Act
B.	Environmental Management and Protection (2002) Act and the Water
Regulations, Mineral Industry Environmental Protection Regulations and
Environmental Spill Control Regulations
C. Fisheries (Saskatchewan) 1994 Act and the Fisheries Regulations
D. Irrigation Act and the Irrigation Regulations
E. Public Health Act and the Shore-land Pollution Control Regulations
F. Saskatchewan Water Corporation Act
G.	Saskatchewan Watershed Authority 2005 Act and the Saskatchewan
Watershed Authority Regulations, Ground Water Regulations, Drainage
Control Regulations, Withdrawal from Allocation Regulations and Reservoir
Development Area Regulations
H. Water Appeal Board Act
I.	Water Power Act and the Regulations Governing the Administration of
Provincial Water Powers and the Water Power Act, Squaw Rapids Water
Power License Regulations, and Water Power Rental Regulations
J. Watershed Associations Act
The above lists exclude many other pieces of federal and provincial legislation that
have more general environmental provisions which have effect upon more widely
focused activities including how these may be related to water.
Many municipal by-laws include at least sanitary sewer use, and treated water
use controls, and often also a storm water sewer by-law. These have effect on the
amount of water used by municipal infrastructure, and upon the quantity, timing
and quality of discharges of municipal sewage effluent, stormwater and transfers to
groundwater from irrigation and pipe leakage.
In addition, there are joint authority rules where jurisdictions overlap or are in
partnership, such as for the Wascana Centre, and the Meewasin and Wakamow
Valley Authorities, watershed associations, or para-regulatory groupings such as the
Canadian Councils of Ministers of the Environment (CCME), of Energy Ministers,
and of Fisheries and Aquaculture Ministers.
The age and efficacy of this legislation varies. The rules include direct control
of the broad level of rights for, and use of water from surface and groundwater
resources. They also include related activities of environmental impact controls, and
fisheries and habitat management as related to water resources. Per the lists above,
these aspects of water management are controlled under multiple jurisdictions and
laws. The uses to be addressed include domestic/drinking, agricultural/irrigation,
industrial/cooling, conveyance/transportation, recreational, hydropower, wastewater
receiving, flood control/drought mitigation, fisheries, and ecological maintenance.
The latter overlaps fisheries and includes items such as biodiversity, in-stream
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flow, fur/game derived, and ecosystem stability. This makes the management of the
subject difficult to comprehend in an over-all sense.
As society’s jointly held method for management, this toolbox needs attention and
improvement. It is suggested that new features be added to the classic prohibitions,
rights and discretionary approvals approach of current law. Given the complexity,
Saskatchewan’s legislative renewal efforts should provide a mechanism to coordinate
the lawmaking and ongoing management of the area.
The Province recently published a watershed reporting framework and is preparing
watershed protection plans. However, a comprehensive Provincial water policy/
management strategy and evaluation for this essential resource remains absent from
public files. The new legislation should include a requirement upon government(s)
to regularly complete and publish science evaluations of the water systems such
evaluations being fundamental to an ability to competently and sustainably manage
Provincial waters. This also needs to include regular appraisals of the uses against
the capacities of the watersheds/aquifers. Effective management of this portion of the
environment requires that the water and related ecosystem resources be monitored
and husbanded in a sustainable fashion into the future. This implies that the key
functions of monitoring the water resource, assessing and understanding water
volumes, quality, types of uses, biological and ecological capacities and cumulative
impacts, allocating allowable uses of the resource, and reviewing priorities and the
appropriateness of standards, will be done regularly. It also implies that these need
to be undertaken centrally. It is submitted that this is most efficiently done at the
provincial, or on occasion at the federal level.
Another issue requiring attention is the provision for changes of the rules, which
affect parties after they have operated in good faith under the preceding rules. Rule
changes can be expected to be needed to enable better management of the water
resource as new information is obtained, circumstances change, and development
continues. Examples of the drivers for such include changes in the amount or
priority of use, better understanding of the watershed(s), aquifer(s) or ecosystem(s),
or climate change/adaptation, etc. One may foresee change resulting from the reevaluation of the ‘first-in-time’ basis for rights, versus changing priorities, versus
allocation needs such as sustainability or minimum flows. It is key, that when such
changes are made, existing users with investment and dependency based on past
rules be provided time and compensation for the change. Recent examples of this
are the expansion of the definition of ‘fish habitat’, and the over-allocation of water
withdrawals from certain aquifers and drainage basins. New legislation should allow
changes to be forced, but also require the provision of time and compensation for
the transition.
It would also be useful to provide a system for regular feedback and improvement.
A standardized public provincial water-related information system with data and
modeling detail on watersheds, aquifers, water supply, use, discharge and ecosystem
indicator data, and status with respect to critical threshold states, [e.g. water quantity
and quality, uses (amounts by type) and discharges, fisheries status and harvests,
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ecological diversity, habitat, etc.], is needed. Where there are trans-boundary linkages,
some of this information may need to be obtained from outside Saskatchewan. The
system should be developed to common performance standards and be available
for review by the public, nongovernmental organizations, researchers, and other
stakeholders. This is vital to assessing the state of the water resource and related
environment, the performance of individual sub-parts thereof, such as drainage
basins, aquifers, types of uses, etc., as well as the effectiveness of criteria and of
water management investments.
Regular management review and continual improvement of performance are
requirements of management system standards such as ISO 14001:2004. For the
water resources management system, these features should be built into the new
water legislation that is needed. Broad stakeholder involvement, using the existing
Provincial model for environmental stakeholder consultation, and the related
CSA Standard number Z764-96, would be appropriate and useful in these regular
reviews. That involvement would allow a regular periodic opportunity to debate
water resource use, land use allocation and planning, and water management.
This process, together with the ongoing reporting and evaluation of the status of
the Provincial water resource, would lead to confidence in the community that the
related standards are appropriate and that the resource is sustainably managed.
Future water resource management will rely upon the accelerated continued
development of consistent, performance oriented, science based, peer-reviewed
guidance and standards, for management of activities affecting the resource. Such
standards need to be based on assessment and management of the resource and
of risks thereto. One example is the CCME Canadian Environmental Quality
Guidelines (Chapters 2 – 6 & 8). Developed and periodically amended jointly
between stakeholders, it has guided Canadian water management for decades. The
process is science based, subject to peer review, supports performance objectives,
and is approved by governments; and the guidelines can be administered locally.
Another example is the Saskatchewan-Nelson Basin Study (SNBS) published in
1972 through a cooperative program of Canada and the three Prairie Provinces. This
study investigated opportunities for water development in the basin that encompasses
most of the southern to mid-prairie watersheds and provided recommendations on
projects and approaches to water resource development in the basin. However, while
the Prairie Provinces Water Board has been in place during the intervening 33 years,
the study was completed in a time when engineering and environmental approaches
were quite different from current practices and is in need of updating to provide
guidance on current issues.
Rapid industrial growth and development in Alberta continues. The South
Saskatchewan River in Alberta is ‘allocated’ beyond its sustainable yield. The major
urban centres in the basin continue to grow, and increase their water demand, at a
record pace. In the face of changing water supply and use policy by Saskatchewan’s
upstream neighbor, Saskatchewan should work with Canada and neighboring
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provincial governments to update the SNBS as a key input to making decisions on
water management and investment policies.
Given the looming use versus supply conflicts, it would be appropriate to include
in new legislation, provisions to mandate/encourage users to reduce, recover, re-use
and recycle water.
The Saskatchewan Watershed Authority manages water resources in the province,
and obtains input to its decision making through a Stakeholder Advisory Committee.
In the near-term, the Committee should evolve into a ‘Water Council’, an armslength multi-stakeholder organization that would provide independent advice to
government on matters related to water management.
In recent years the Federal Government has been increasingly assertive with a
number of environmental initiatives impacting the provinces. Inter-jurisdictional
environmental activities are becoming increasingly disjointed. Examples include
increased activity by the Federal Department of Fisheries and Oceans regarding
fish habitat, and separate permitting processes under the Federal Fisheries Act, and
the Provincial Fisheries Act and Fisheries Regulations. The new water legislation
should assure avoidance of duplication and conflicting approaches.
In summary, it is submitted that new water legislation for Saskatchewan should
incorporate the following features:
i.	provision of a mechanism to coordinate the lawmaking and ongoing management
of the entire piece
ii.	a requirement upon government(s) to regularly complete science evaluations
of the water systems, to include regular appraisals of the uses against the
capacities of the watersheds, the monitoring the water resource, assessing and
understanding water volumes, quality, types of uses, biological and ecological
capacities and cumulative impacts, allocating allowable uses of the resource,
and reviewing priorities and the appropriateness of standards
iii.	provision that when rule changes are made, existing users with investment and
dependency based on past rules be provided time and compensation for the
change
iv. provision of a system for regular feedback and improvement
v.	provision of a standardized public provincial water-related information system,
and
vi. avoidance of duplication and conflicting approaches.
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Swimming Against the Current: Water Management in Saskatchewan
M.A. Bowden, College of Law, University of Saskatchewan
Abstract:
Although subject to redrafting and amendment, water legislation in Saskatchewan
retains many of the underlying management objectives of the federal water statute,
which governed the prairies before the creation of the province over one hundred
years ago. As a result, the present day Saskatchewan Watershed Authority Act fetters
the efforts of the Saskatchewan Watershed Authority to manage this most valuable
resource in an integrated and sustainable manner.
Sustainable water allocation objectives should include conservation, protection of
ecosystem integrity and integrated management goals, along with the recognition of
other environmental principles including the polluter pays, intergenerational equity
and the public trust. While allocation decision-making should be grounded in an
eco-centric approach, both policy and statue must also reflect open and transparent
mechanisms to achieve meaningful participation for stakeholders as well. At present,
neither of these substantive nor procedural priorities are within the provincial
statute.
This paper examines the historical underpinnings of our present water allocation
policies and practice, and suggests that a fundamental reconsideration of the
legislation, in order to address the need for sustainable water management in
Saskatchewan, is warranted. Suggestions will be made as to the direction that
legislation might take.

Introduction
Mr. DeMarco’s paper, ”A Strong Foundation for Action: The Role of Environmental
Rights and Other Fundamental Principles in the Design of Environmental and
Resource Management Legislation,” outlined the cutting edge in legislative
models which incorporate environmental rights and fundamental principles into
environmental protection legislation. Although statutes like Saskatchewan’s
Environmental Management and Protection Act, 20021 and the Environmental
Assessment Act 1 are profoundly important to environmental protection and
management in this province, of equal importance is the legislation specifically
targeted to management of our common environmental resources; statutes like the
Clean Air Act,3 the Natural Resources Act,4 the Provincial Lands Act,5 the Parks
Act6 and the Saskatchewan Watershed Authority Act, 2005.7 If we are committed
to a sustainable future, the principles and rights, which Mr. DeMarco outlined
as the foundations of environmental legislation, must also be applied to resource
management legislation in Saskatchewan.
In order to effect such a fundamental change in approach, our present resource
management statutes require re-orientation because to date, this legislation
has sought to promote development of resources as opposed to environmental
protections goals. This orientation is a result of one hundred years of legislative
history (and corresponding elected Government policies). Water regulation serves
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as an example of this how historical legacy in resource management restricts current,
more environmentally based, goals.

Water Management in Saskatchewan
Water management statutes and regulations in Saskatchewan have reflected
the socio-economic priorities of the province over the past one hundred years.8
Grounded in the Northwest Irrigation Act, 1894,9 (NWI Act) the federal and
provincial governments used water resource management as a tool to promote the
settlement and development of the Prairie Provinces. Property rights were created
and vested in the Crown to both surface10 and (later) ground 11 water, thus mandating
a statutory system for water rights allocation and the establishment of works to
facilitate distribution of the resource to licensed users. The NWI Act specifically
incorporated a set of priorities to govern the granting of licences: a system, which
made the development and settlement objectives of the legislation abundantly clear.
Section 8 of the Act provided for three classes of use:
• “Domestic purposes” which incorporated “household and sanitary purposes and
the watering of stock, and all purposes connected with the working of railways
or factories by steam”;
• “Irrigation purposes”; and
• “Other purposes.”
Any application for these purposes was granted by priority-- first, according to the
use and secondly, on the basis of time of filing within the use category. In spite of
some legislative change, for the next sixty plus years the fundamental scheme of
establishing and promoting allocation of rights to meet development goals of the
federal and then provincial governments remained.
The negative impacts of post-World War II industrial development led to changes
in the scope and function of water rights legislation; the Water Rights Act, 1961
was expanded beyond issues of supply and infrastructure to include water quality:12
“a natural progression, in that impairment of water quality impacted upon the
quantity of water available for consumptive purposes. Moreover many of the
consumptive uses were directly responsible for the degradation of water quality.”
13
However the wedding of quality and quantity control within the same statute
was short-lived 14 and by the mid-seventies water quality and quantity management
rested in separate statutes creating legal distance between the use of the resource
and environmental protection of the resource, and further hindered comprehensive
resource planning.15
In 1983 the gap was further widened when water quantity issues were transferred to
a crown corporation, the Saskatchewan Water Corporation.16 Like the departments,
which proceeded it, the focus of the corporation remained water allocation and
infrastructure management (water, sewage and drainage works) including the
construction and administration of works. 17
In 2002 the province of Saskatchewan reorganized water management legislation18
to create the Saskatchewan Watershed Authority (the “Authority”).19 Passed within
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three months of its introduction with little or no opportunity for public input, the
new Saskatchewan Watershed Authority Act, 2002 20 was largely carved from the
earlier Water Corporation Act 21 supplemented by the government’s newly minted,
Long-Term Safe Drinking Water Strategy. The 2002 Act was superseded in 2005 by
the Saskatchewan Watershed Authority Act, 2005.22
The purposes and mandate of the Authority as set out in s.5 of the Saskatchewan
Watershed Authority Act, 2005 do not explicitly incorporate any environmental
principles outlined in Mr. DeMarco’s paper. Instead, the Authority is asked,
(a) To manage, administer, develop, control and protect the water,
watersheds and related land resources of Saskatchewan;
(b) To promote the economical and efficient use, distribution and conservation
of the water, watersheds and related land resources of Saskatchewan;
(c) To maintain and enhance the quality and availability of the water,
watersheds and related land resources of Saskatchewan for domestic,
agricultural, industrial, recreational and other purposes;
(d) To promote and co-ordinate the management, administration,
development, conservation, protection and control of the water, watersheds
and related land resources of Saskatchewan;
(e) To promote, undertake and co-ordinate research, investigations, surveys,
studies, programs and activities relating to the management, administration,
development, conservation, protection and control of the water, watersheds
and related land resources of Saskatchewan;
(f) To promote, undertake and co-ordinate conservation programs in
Saskatchewan.23
Of the remaining sections of The Saskatchewan Watershed Authority Act, 2005,
half are dedicated to establishing the corporate structure and financial scope of the
organization, and to matters involving repeal and transition of other legislation.
Those sections, which remain, address three operational areas: water rights and
licenses, the establishment and operation of works, and miscellaneous sections.24
Beyond the section 5 statement of purpose there are only a few opportunities to
directly or indirectly support certain fundamental environmental principles alluded
to in the section. For example, imaginative application of the operational provisions
relating to water allocation might allow the incorporation of environmental
principles in decision-making. Sections 38 outlines that rights to the use of ground
and surface water can only be acquired pursuant to the legislation: rights will only
be granted by the corporation upon proper application. Available water is limited
in section 50 by those rights already granted, including all historical allocations,25
and water, which has been withdrawn from allocation. Withdrawals have been
used in the past to protect future projected needs for thermal power generation and
irrigation uses.26 Arguably, the option of withdrawing water to facilitate broader
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water management objectives premised on the section 5 purposes is a possibility.
A withdrawal to “enhance the quality and availability of the water, watersheds and
related land resources of Saskatchewan for…. recreational and other purposes” 27
could promote principles of intergenerational equity, public trust and the ecosystem
approach. Although not yet used for such a purpose, the section does offer at least
one method of ensuring the environmental ends. 28
Similarly, the corporation can impose any term or conditions it deems appropriate on
the licenses, which it grants.29 As is the case with earlier legislation, the section does
not articulate the scope of such conditions. However if, for example, environmental
principles were incorporated in the legislation, conditions relating to maintenance
of minimum stream flows or regulation of consumptive uses in times of shortage
could ensure the fundamental principle of inherent value and protect the aquatic
ecosystem.30
Although there are avenues to imaginatively extend interpret the existing
Saskatchewan Watershed Authority Act, 2005 to promote environmental principles,
realistically it is fair to say that the existing legislation fetters meaningful management
of water allocations by failing to outline the foundational principles to guide water
management in the province. Without an environmental framework against which
to justify, measure and control both allocations and withdrawals (along with other
activities) the Authority is vulnerable to serendipitous policy change and criticism
from stakeholders.
So too, even with imaginative interpretation of the existing legislation to promote
fundamental environmental principles, there are provisions within the legislation,
which can be seen to run contrary to fundamental environmental principles. For
example, Section 55 prohibits both the approval of construction or operation of works
and the granting of licenses for the purpose of water transfer out of a watershed.
Section 56 qualifies the prohibition by permitting “transfer between watersheds, or
portions of watersheds, within Saskatchewan” calling into question, among other
principles, precaution and ecosystem integrity.31
Incorporating environmental principles and rights into the legislative objectives
would profoundly impact decision-making regarding the granting of rights (s.38),
withdrawal of water from allocation (s.50 (1)(b), conditions on water licenses
(s.50(2)(b), and interbasis transfer (s.56), among other sections. For example, what
if no license could be granted, unless ecological integrity was maintained, unless
the allocation was acceptable considering the inherent values of the ecosystem, and
justifiable within the context of an eco-system approach?

The Australian Alternative
In suggesting a way forward to incorporate environmental principles and rights into
water management legislation, the water Australian experience bears examination.
In 1994, partially in response to concerns about the scarcity and widespread
degradation of the resource, the Council of Australian Governments entered into
an agreement, which included reform provisions addressing a number of water
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management issues.32 Further legislative reform followed at the state level, notably
in Western Australia, New South Wales and Queensland. The water management
legislation in all three jurisdictions now includes objectives clauses, which tout
environmental sustainability as a fundamental goal.33 In addition however, a number
of environmental principles are directly incorporated in some/all of the state’s
objectives. By way of example, the Queensland Water Act, 2005 reads,
s.2 (1)	The purpose of this chapter is to advance sustainable management and
efficient use of water and other resources by establishing a system for
the planning, allocation and use of water
(2)
sustainable management is management that
	(a) allows for the allocation and use of water…within limits that can
be sustained indefinitely
	(b) protects the biological diversity and health of natural ecosystems;
and
	(c) contributes to the following: the economic development of
Queensland in accordance with the principles of ecologically
sustainable development
The Act incorporates inherent rights, ecosystem approaches, pollution prevention
and improvement of water quality, and conservation in the chapter and goes on
to define “ecologically sustainable development” as including the precautionary
principle, intergenerational equity, biological diversity, and integration of economy
and environment.34 Most significantly, the legislation then includes a provision
making the importance of these objectives abundantly clear. There is little room for
interpretation of s.12, which directs decision-makers as follows:
12. If, under this chapter, a function or power is conferred on an entity, the
entity must perform the function or exercise the power in a way that advances
this chapter’s purpose.
If nothing else, recent changes in water management statutes in Australia illustrate
that incorporation of environmental principles into resource management legislation
is possible in jurisdictions where the resource is in short supply and where the
historical focus has been on resource utilization rather than environmental protection.
More optimistically, the changes are indicative of a fundamental re-evaluation of
environmental and resource management priorities.

Conclusion
The Saskatchewan Watershed Authority Act is fettered by history. Over the past one
hundred years the statutory model has only been tweaked, as opposed to reinvented.35
In the face of change to our global eco-systems, and as the demand for water in
Saskatchewan and neighbouring provinces increases, it is time to reconsider this and
other resource management legislation in the context of environmental principles
and rights to better serve the ecological and social realities of Saskatchewan.
Quite frankly, these rights and principle are more than a foundation upon which
legislation can be drafted; they are a prerequisite to the continued viability of all of
our provincial resources.
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Water Management Workshop Synthesis
Dale Hjertaas, Saskatchewan Watershed Authority
Introduction
Neither our economy, nor our ecosystems, nor indeed life itself can be sustained
without adequate supplies of water. The wetlands, rivers and lakes of the prairies are
of incredible ecological importance. They support a wide range of wildlife including
species, which are unique to the prairie region as well as economically important
species such as waterfowl. The same lakes and rivers also supply water for towns and
cities, for industry and for irrigation. Due to a combination of increasing human use
and climate change, water supplies may decline or at least become more variable.
All societies manage their water using some combination of law and tradition
including the common law. Provinces have the lead constitutional authority for water
management, although federal leadership in areas including fisheries also provides
a strong federal role. Collectively the provincial and federal laws and regulations
and the common law provide the legal framework for water management. This legal
framework has a major impact on our aquatic systems and their ability to provide
a series of services which include: ecosystem function, sustaining biodiversity,
drought mitigation, recreational opportunities, hydropower generation, material
movement and waste removal, provision of habitat, biodiversity conservation, quality
drinking water, industrial water supply, cultural and spiritual values, irrigation, flood
mitigation, and cooling. This legal framework is thus very important to the health of
both prairie ecosystems and the economy.
The goal of the workshop was to examine the legal framework for water management
on the prairies and search for improvements required in water legislation in areas as
varied as allocation of water rights, instream flow, and environmental rights.

Synthesis
The first half of the workshop featured presentations by Jerry DeMarco, ViceChair, Ontario Environmental Review Tribunal, Prof. M.A. Bowden, College of
Law, University of Saskatchewan and R.J. Schutzman, Saskatchewan Chamber of
Commerce addressing the question of what is required in ideal water legislation. Mr.
DeMarco presented and examined twelve principles that help demonstrate the basis
for taking action under environmental and resource laws (DeMarco 2008). Professor
Bowden examined the historical development of water legislation in Saskatchewan,
especially The Saskatchewan Watershed Authority Act, identified a need for the
legislation to be more principle driven and examined Australian legislation as a
possible model. She stated “Without an environmental framework against which
to justify, measure and control both allocations and withdrawals (along with other
activities) the Authority is vulnerable to serendipitous policy change and criticism
from stakeholders.” (Bowden 2008). Mr. Schutzman identified the range of federal,
provincial and municipal laws affecting water and identified areas for improvement
including regular scientific evaluation of water systems and need to ensure fairness
to users when rules are changed (Schutzman 2008).

286

The second half of the workshop was an open discussion with the panel members.
To provide maximum opportunity for everyone to speak, audience members were
asked to make their point or question in no more than three minutes, with second
questions or comments allowed after everyone had their first opportunity to speak.
In the following section I have endeavoured to capture the series of ideas and
suggestions, which emerged during the workshop. While the discussion was focused
on how to improve water legislation, some of the discussion also addressed other
aspects of water management. The discussion was recorded but names of the people
asking questions and providing comments were not recorded. All the comments
are therefore treated as equal and anonymous, with a couple of exceptions when
particular panel members are cited. Some of the points were made or reinforced
by more than one speaker. For brevity I have only used the point once. As author I
take responsibility for having selected those comments and suggestions that seemed
most important and adapting the recorded words into a suitable summary.
The principal suggestions for improving water management legislation or general
approaches to water management, in addition to those produced by the panelists in
their papers follow.
o	
Prepare for future adaptation for climate change by incorporating provision for
change and a management system into the legislation that not only enabled but
required that kind of change management into the future.
o	
Draft the legislation to require that things be done, as opposed to the more
common approach of wide-open discretion where actions may be taken. This
can be done, while still ensuring adaptability, through regular reviews of the
legislation. Sometimes statutes even have a built-in time line for when they are
to be reviewed.
o	
There was concern that if a department is required to do something by the
legislation, but does not have resources to do it, the agency is left in violation
of the legislation. It was suggested that it is not so much a dilemma as a range
of options with a continuum from complete discretion at one end to completely
restrained at the other. Often a good way of dealing with those questions where
you mention you need some guidance but don’t want to saddle it with too much
process would be to put in structured discretion where certain actions are OK
as long as certain parameters are met. Establish principles and then, with the
resources available, operate within those principles.
o	
Best legislation has some discretion and some fixed requirements. Finding that
balance is difficult, but working with a bunch of stakeholders is often a way to
find that balance.
o	
If something is required, sometimes you may not get the resources the first time
but after it’s learned that it’s required, those resources are usually allocated. So
in the long run, the way to get the resources is to require the activity.
o	
Legislation is not effective unless there is compliance. To get compliance we
have to measure and report on compliance and we have to undertake activities
that encourage compliance such as visiting, inspecting, education, those kinds
of things.
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o	
Articulate the important principles, as suggested in Mr. DeMarco’s paper and
get them in place either first or primarily in legislation. Having this principled
approach would help citizens hold their governments accountable.
o	
There is often a fundamental lack of understanding of the reality and limitations
of water supply. Users do not want to realize the environment has limits
and some water must be left for fish and downstream users. To compliment
legislation need to do some education so people understand the limits of the
water supply and begin to work toward living within that supply.
o	
Historically we’ve always been concerned with supply and it requires
fundamental reorientation in Western Canada to control demand and move
away from the approach of ‘we’ll just have to find more supply’. It was also
noted that in Saskatchewan, possibly as a response to supply limitations, there
is probably one of the highest proportion of zero-liquid effluent facilities
anywhere. Saskatchewan has a zero-liquid effluent pulp mill and steel mill,
several municipalities that use all of their liquid effluent for irrigation instead of
discharging it and a zero-liquid effluent power plant.
o	
A fundamental issue is that we don’t know how much water there is and we
have to start there. We have to understand how to allocate it perhaps in a more
equitable or more sustainable fashion but we also have to know what we’re
dealing with.
o	
Meaningful public consultation is or should almost be a right, an environmental
right. Environmental groups want to be consulted early and want to be consulted
extensively, intensively, and the people that need to be listened to may not be
members of a particular environmental group, they are just the public.
o	
Legislation can provide various options for public input. Ontario’s Environmental
Review Tribunal allows citizens who want to be involved and intervene in a case
to participate. This leads to better decisions and better acceptance of decisions.
o	
There is a Canadian Standards Association standard for stakeholder consultation,
CSAZ0764, which could guide how governments consult and which requires
that all stakeholders be included.
o	
If there are principles within legislation you know the context in which your
participation will take place. People can then know there participation will be
meaningful and know what the rules of the games are in terms of how that
participation will be viewed by government.
o	
Legislation may need to define some of the principles or can get into problems
in interpreting them. For example the precautionary principle is classically
defined as – don’t stop taking action because you don’t know all the answers.
However the same principle is also cited as the basis for saying ‘we’re not
going to take any risk on this subject’, but one can’t live a risk-free life. The
question then becomes “is it acceptable to have 1 in a million increase in the
amount of cancer you’re going to get from this versus the 1 in 10,000 risk your
taking driving on the highway?”
o	
We have an imperfect partition for using our tool called “law”. While water
cycles through the whole hydrological cycle, we are really able to only manage
through law the liquid stuff for now, wherever it is. That is the compromise
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we’ve settled on collectively over the last couple hundred years. We may get
to a whole water cycle management approach, especially with the increasing
focus on climate change, but are probably not ready to go there yet.
o	
One advantage to including the basics, common-sense principles and statements
of purpose is to educate people, including judges, as to what the legislation is
trying to accomplish.
o	
Legislation needs to be workable for citizens including landowners. Sometimes
it almost seems the rules and regulations come out such that they not practical to
work around and sometimes the powers that be don’t perhaps always understand
landowners’ situations.
o	
One example of a way to make conservation law more workable to landowners
is to have a package of legislation, funding and stewardship incentive rather
than just focusing on the law.
o	
A science-based approach, to law or program, alone is sterile. There needs to be
a spiritual base.
o	
Principles should not just be stated at the beginning but be in the legislation with
teeth so that it references back and says you must do it within this principle.
o	
To maintain or build confidence in water, so people drink tap water instead of
wasteful bottles, we need a system of regular stakeholder meetings and review
and discussion of what we’re doing on water management. Part of management
is having information and information is as critical to doing that management
task as are having appropriate targets and consultations. We need appropriate
science to generate that information and appropriate science in the ways that we
analyze that information, not to determine where we are going but whether we
are getting there.
o	
Standards are needed but they need to be performance-based as opposed to
prescriptive. Fencing out all the creeks is an example of prescriptive standard
when the real objective is to prevent the effect that can be had from having
too many cattle in the creek, which could be achieved by several management
approaches.
o	
There are two somewhat opposing principles, polluter pays and the beneficiary
pays. We need to reach a balance on that, take those two principles/perspectives
into account and marry them with the need to have performance-based standards
rather than solely prescriptive standards.
o	
Empowering people makes an extreme difference in terms of cynicism in if
people feel they are part of the process and solution, one does not see that same
level of cynicism in relation to any particular project.
o	
Canadians view environmental protection as a fundamental value, there is a
reason for that, and it goes past the day to day. There is legislation that talks
about it being part of our heritage and culture and that is a way to include the
spiritual element.
o	
One participant asked if, in the absence of an environmental bill of rights,
environmental principles within one piece of environmental legislation
would in any way influence how the courts might interpret how government
administers other legislation? Mr DeMarco responded affirmatively to that
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question indicating as an example a case in New Brunswick where the court
filled in some of the blanks on the principles on a polluter pays case related to
water by reference to the newer air legislation. In other cases courts have used
these principles even though they were not in provincial legislation, accepting
them as over arching principles.
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Operation Burrowing Owl: Conserving Grassland Habitat in Saskatchewan
Andrea Kotylak, Kimberly Dohms, Robert Warnock, and Margaret Skeel
Nature Saskatchewan, 206-1860 Lorne Street, Regina, SK S4P 2L7, Canada
Abstract:
Operation Burrowing Owl (OBO) is a prairie stewardship program launched in 1987
in response to declining grassland area and a declining Burrowing Owl (Athene
cunicularia) population in southern Saskatchewan. An evaluation of the program
for the years 1987-1994 demonstrated voluntary stewardship was effective in
conserving habitat. Landowners sign a voluntary agreement to conserve their prairie
habitat and take part in an annual census for the endangered Burrowing Owl. As of
2006, 440 OBO members are protecting habitat at 588 sites totalling 61,843 hectares
(152,814 acres). The 2006 annual census indicated a 93% decline in the number of
pairs over 19 years from 1988 (1,032 pairs, 352 members) to 2006 (68 pairs, 448
members; corrected for non-reporting members in all years). By 2005, the majority
of sites no longer supported colonies of nesting owls (≥ 5 pairs) compared to 19871993 when the mean number of sites with ≥ 5 of owls was 26 sites. Beginning
in 2000, assistance to landowners to enhance and restore Burrowing Owl habitat
by seeding cropland back to pasture has been promoted. A pilot study at OBO
sites in 2000 indicated that habitat features that might be important to owl breeding
success included an abundance of badger and/or ground squirrel holes, the absence
of nearby single trees, and the presence of wetland areas. If these parameters are
considered during management actions, it may be possible to increase Burrowing
Owl breeding success.

Introduction
After a 1986 study of the Regina Plain, a core area for Burrowing Owls (Athene
cunicularia), found declining grassland area and a declining Burrowing Owl
population in southern Saskatchewan (Hjertaas and Lyon 1987), Operation Burrow
ing Owl (OBO) was launched in 1987 in response to the need for public awareness
and habitat protection. The Burrowing Owl was designated a threatened species in
Canada in 1979 (Wedgewood 1978) and reclassified as endangered in 1995 (Wellicome
and Haug 1995) by the Committee on the Status of Endangered Wildlife in Canada.
Burrowing Owls are found in small tracts of land because most native prairie has
been lost to cultivation. In 2000, only an estimated 20% of former grasslands in
Saskatchewan remained as natural habitat (Hammermeister et al. 2001). OBO, one
of the longest running voluntary stewardship programs in Canada, primarily targets
privately held lands because 85% of southern Saskatchewan’s grasslands are privately
owned and active stewardship by landowners is essential to the conservation of
this dwindling resource. In addition, participants include stewards of public lands,
including provincial community pastures and federal Prairie Farm Rehabilitation
Administration (PFRA) pastures, golf courses, and urban centres.
Operation Burrowing Owl Objectives
The objectives of the Operation Burrowing Owl program are: (1) Habitat stewardship:
to conserve grassland habitat through voluntary stewardship agreements with
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landowners, using the Burrowing Owl as a flagship species. Conservation easements
are also promoted as a tool to protect wildlife habitat in perpetuity. (2) Awareness
& education: to raise awareness and provide education on the value of conservation
of natural habitats and biodiversity, and to promote conservation of habitat for the
Burrowing Owl and mutual benefits of agriculture and biodiversity. (3) Habitat
enhancement & restoration: to assist landowners with converting cropland to
perennial grassland in order to enlarge pastures and reduce fragmentation to improve
wildlife habitat, and to sequester carbon including greenhouse gas emissions. (4)
Population monitoring: to monitor the Burrowing Owl population trend through
an annual census at OBO sites. Research to determine factors affecting the owl
population is supported.

Operation Burrowing Owl Participants
Landowners participating in OBO sign a voluntary agreement to conserve their
prairie habitat and take part in an annual census for the endangered Burrowing Owl.
Voluntary Agreements are “handshake” agreements that are signed with landowners
when they have Burrowing Owls nesting on their property in the first year of contact.
They are not a legally binding agreement and can be cancelled at any time by the
participant. Each agreement covers all or part of a quarter section of land with some
landowners having more that one agreement. Landowners continue to conserve
habitat even if the owls do not return. In recognition of their participation in the
OBO program, members receive a personalized gate sign, an annual newsletter and
educational materials. In 1988, one of the pioneer years of OBO, 352 participants
were conserving almost 26,649 acres of prairie habitat from cultivation. As of
2006, 440 OBO members are protecting habitat at 588 sites (each site is up to 64
ha [160 acres]) totalling 61,843 hectares (152,814 acres). Of the sites, 96.8% (569)
are privately owned (22,923 ha) and the remaining 3.2% (16) are publicly owned
(38,920 ha).
The 2006 annual census indicated a 93.4% decline in the number of pairs over
19 years from 1988 (1,032 pairs, 352 members) to 2006 (68 pairs, 448 members;
corrected for non-reporting members in all years) (Figure 1). This represents an
average annual decline of 13.5%; however, the annual decline since 1994 (171 pairs,
499 members) is lower at 7.4% per year. Although the overall trend has consistently
been declining, the years 1996 and 1998 saw an increase from the previous years, as
did the years 2001 (52 pairs, 447 members) to 2004 (98 pairs, 441 members) where
there was an encouraging increase of 88.5% in the owl population. The number of
pairs since 1997 may reflect a trend to a more stable owl population.
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Figure 1: Annual population trend at Operation Burrowing Owl sites.
Burrowing Owls on OBO sites were once found in colonies of up to 11 pairs or
more. However, in recent years most nesting pairs are found individually. By 2006,
the majority of Operation Burrowing Owl sites no longer supported owls (Table 1).
Of the OBO sites reporting pairs, the majority of sites (86%) had only one pair. Sites
with only one pair are more likely to disappear the following year than sites with
multiple pairs (Hjertaas and Lyon 1987), although 1-pair sites can persist.
Table 1. Burrowing Owl colony sizes at Operation Burrowing Owl sites.
Year

1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006

No. of
OBO Sites

% of sites
with 0
pairs

418
378
383
343
496
488
509
422
440
223
598
599
610
605
603
601
607
586
589
588

19
31
41
46
53
71
80
83
77
89
86
92
94
95
91
92
88
91
90

Per Cent of Pairs in Colony Size of:
1

2

3

4

5

6-10

11+

61
46
38
43
45
48
57
60
63
66
72
48
65
77
65
72
62
69
81
86

21
28
21
25
17
22
20
30
31
17
18
28
26
15
22
24
25
18
11
7

7
14
19
12
20
9
10
5
6
13
14
9
5
13
3
9
6
5

4
4
6
6
6
9
7
5
10
7
2
4
1
2

3
3
6
6
4
5
3
3
3
2
1
-

3
5
7
6
6
5
3
4
3
2
3
2
-

0
3
2
2
2
-
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Voluntary Stewardship Protects Habitat
The success of the Operation Burrowing Owl (OBO) program depends on the longterm commitment by landowners to conserve habitat. OBO was evaluated on its
effectiveness in protecting grassland habitat from cultivation in the Regina Plain
and Weyburn region of Saskatchewan. This is an important nesting area for owls,
and an area at high risk of cultivation. Grassland retention from 1986 to 1993 at
OBO sites was compared to retention at random sites in the study area (Table 2).
These included 108 private sites with nesting owls that were enrolled in OBO in
1987-88, and 98 randomly-selected sites of other grassland sites (with no nesting
owls) also surveyed at that time. Significant comparisons were determined with a
Kolmogorov-Smirnov test.
Table 2. Grassland retention at Operation Burrowing Owl and random sites
(Kolmogorov-Smirnov test of significance). Significant differences are in bold.
OBO Sites
Grassland
Number of
Retention
Sites
66%
Overall
108
For Parcel Size
69%
<2 ha
25
62%
2-12 ha
36
>12 ha
68%
47
For Agricultural Soil Suitability
54%
Excellent
34
76%
Average
52
Poorest
63%
22

Random Sites
Grassland
Number of
Retention
Sites
49%
98

P
<.001

23%
38%
82%

29
36
33

<.001
<.01
0.113

25%
49%
80%

33
41
24

<.001
<.001
0.166

What was found: The OBO program has had a significant effect in protecting
grassland habitat from cultivation within the Regina Plain and Weyburn region.
OBO has been very successful in protecting grassland patches most at risk, i.e.,
smaller patches on better agricultural soils. Agricultural soil suitability for each
site was determined from land system and soil type maps, and was based on
fertility and limiting factors (drainage, salinity, relief and proneness to erosion).
Of the 675 landowners who joined the program between 1987-1994, 75% (504
landowners) remained in the program for at least five years, even though 70% of the
504 landowners no longer had owls by the fifth year. Those 504 participants who
remained after five years also remained in the program until at least 1999 with <2%
decline in participation after five years (Warnock and Skeel 2004).

Habitat Enhancement and Restoration
In recent years, Nature Saskatchewan and southern Saskatchewan landowners have
been and continue to enhance the prairie landscape by restoring cultivated land to
perennial pasture in order to enlarge pastures and reduce habitat fragmentation, and
thus improve habitat for Burrowing Owls and other prairie species. In addition to
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encouraging biodiversity, seeding cultivated land to grassland sequesters carbon
including greenhouse gas emissions, thus helping to mitigate climate change (de
Silva et al. 2005).
How the program works: Applications from landowners are accepted throughout
the year, and the land to be enhanced must be: (1) within 3 miles of a pasture that
currently or previously supported owls within the past 20 years (priority if within
the past 3 years), and (2) adjacent or nearby to existing pasture.
The sowing mix must exclude the invasive alien species: smooth brome grass,
crested wheat grass, quack grass, Kentucky bluegrass, timothy, reed canary grass
and sweet clover; in addition, alfalfa should not exceed 10% of the mix by weight.
Recipients sign a 10-year agreement not to break the land.
From 2000 to 2006, 83 enhancement projects were completed and resulted in
approximately 11,763 acres seeded to grassland, and protected adjacent native prairie
by erecting 39 miles of fence and 5 water sites (Table 3). These habitat enhancement
projects are evaluated for effectiveness in Burrowing Owl conservation through owl
population monitoring.
Table 3. Summary of Operation Burrowing Owl habitat enhancement projects.
Year

# of
Projects

2000
2001
2002
2003
2004
2005
2006
Total

13
12
9
13
10
14
12
83

Total Acres
seeded

Fence installed
(miles)

1890
1430
1305
2388
1410
1825
1515
11763

0
9.5
6
5.75
9
5.75
3
39

Water
Development
0
2
2
1
0
0
0
5

What Habitat Features are Important to Burrowing Owls?
The Burrowing Owl once nested in vast expanses of unbroken prairie. More
recently, in many places the Burrowing Owl has either disappeared or been confined
to remaining patches of prairie land. Nesting areas often include such altered sites
as road allowances, railway rights-of-ways, roadside ditches and farmyards. A pilot
study at Operation Burrowing Owl (OBO) sites in 2000 indicated habitat features
that might be important to owl breeding success. To ensure a stable population of
owls in the future, it is important to know habitat features that contribute to nesting
success.
How we determined this: Through site visits between July 14 and August 25, 2000,
breeding pairs at 67 OBO nest sites across southern Saskatchewan were verified as
either successful (raised at least one fledgling to at least 42 days of age) or failed.
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Twenty-one habitat features were measured at each of the 67 Burrowing Owl nest
sites, including natural and disturbance features with potential biological importance.
Land use within 2 km of nests was determined from the Southern Saskatchewan
Digital Land Cover. Of the 22 habitat features examined, four contributed
significantly to Burrowing Owl breeding success (Table 4). Significance (P<0.05)
was determined with a Mann-Whitney U-test.
Table 4. Habitat Features contributing significantly to Burrowing Owl breeding
success (Mann-Whitney U-test; P<0.05).
Mean Value of Each Habitat Feature
Successful
Nests
N=44
Mean

Failed Nest
N= 23
Mean

% Land use as wetland within 2 km of nest.

7.4

2.9

Abundance of badger holes within 100m of nest.*

3.2

2.7

Abundance of ground squirrel hole clusters
within 100m of nest.*

3.3

2.7

Abundance of visible single trees >50 m apart.*

1.5

2.4

Habitat Features

* Number by category: 1:none; 2:1; 3:2-5; 4:>5

What does this mean? Wetlands and riparian areas greatly enhanced breeding success.
Breeding success at sites within 2 km of a wetland (46 nests) was significantly
higher at 76% than at sites where wetlands were absent (21 nests) where breeding
success was only 43% (P<0.05). Wetland margins may be good Burrowing Owl
foraging habitat because they contain an abundance of small mammals, important
prey for owls. Badgers and ground squirrels also contribute to breeding success.
These burrowing mammals provide holes for nesting owls, and for owls and their
young to escape into from predators. Single lone trees contribute to breeding failure.
Absence of lone trees near nesting areas reduces perching sites for aerial predators
such as hawks and Great Horned Owls, and thus reduces predation on Burrowing
Owl families (Warnock and Skeel 2002).

Conclusion
The success of the Operation Burrowing Owl (OBO) program in conserving habitat
has depended on and will continue to depend on increasing landowner awareness
and maintaining a long-term commitment by landowners to retain habitat. Through
the OBO stewardship and monitoring program, the Burrowing Owl has become a
visible, well-known ambassador for prairie habitat conservation. Thus, maintaining
a population may be important in encouraging landowner commitment. Retention in
the OBO and other voluntary stewardship programs will likely depend on financial
and conservation incentives as well as maintaining interest through relevant
educational means and personal contact.
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Abstract:
The 2006 International Piping Plover Breeding Census in Saskatchewan was part
of the 4th international census, a census that occurs every 5 years. The census is
standardized across all jurisdictions that support breeding Piping Plovers and is
conducted to monitor the population trend of this endangered species. The 2006
census in Saskatchewan took place from 28 May to 30 June with the majority of
surveys conducted from 3 to16 June. A total of 1435 adults, including a minimum
of 435 pairs (60.6%), were counted, the highest number since 1991. This is a 78.3%
increase from 2001 (805 adults), a 6.5% increase from 1996 (1348 birds) and a
22.4% increase from 1991 (1172 birds). Of assigned sites, 86.6% were censused, but
a higher percentage of habitat was censused as most unsurveyed sites were small and/
or were unlikely to have habitat. The 158 surveyors covered 1325 km of shoreline
of plover habitat, resulting in 1.08 birds/km of Piping Plover habitat. Piping Plovers
were spotted at 69 (23.3%) of the 292 surveyed basins with the top four basins
(Chaplin Lake, Big Quill Lake, Lake Diefenbaker and Old Wives Lake) providing
52.1% of the Saskatchewan total count of 1435 adults. Forty-seven Missouri Coteau
basins accounted for 59.1% of the Saskatchewan total, the highest count and the
largest number of occupied basins ever found there. In all census years (1991, 1996,
2001 and 2006), three to four basins accounted for about half the Saskatchewan
Piping Plover population. In 2006, the top four sites plus the Missouri Coteau basins
accounted for the majority of the Saskatchewan population, at 87.5% (1256 adults),
compared to 74.7%, 83.3% and 85.0%, respectively, in 2001, 1996 and 1991. The
number of Piping Plovers in Saskatchewan in 2006 accounted for 30.7% of the
Northern Great Plains population (4680 birds; E Elliott-Smith, pers. comm.), an
increase of 3.4% from the 27.3% of 2001 (2953 birds), but down from 41.0% of the
1996 total (3286 birds), and 33.8% of the 1991 total (3469 birds). Efforts to protect
the Piping Plover in Saskatchewan during the last five years may be responsible for
the increased Saskatchewan population.

Introduction
The Piping Plover (Charadrius melodus) is a migratory shorebird that inhabits
gravelly and sandy shorelines of central and eastern Canada, adjoining areas of
the United States, and the U.S. Great Lakes. It breeds and winters primarily in the
temperate regions of North America. In 1945, this species began a decline that
continued until recently. It was listed as threatened in 1978 by the Committee on
the Status of Endangered Wildlife in Canada and in 1985 its status was upgraded to
endangered (Haig 1985). In 2001, the two Piping Plover subspecies (melodus and
circumcinctus) were listed separately as endangered in Canada (COSEWIC 2001).
In order to study population trends and to identify breeding habitats, the Canadian
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and U.S. Piping Plover recovery teams established international census guidelines
to be followed every five years (Skeel 1991). The first census, undertaken in
1991, yielded a total population of 5484 birds, of which 21.4% (1172 birds) were
located in Saskatchewan (Haig et al. 2005). A second international census in 1996
revealed a total count of plovers of 5931 birds, with 22.7% (1348 birds) occurring in
Saskatchewan (Haig et al. 2005, Skeel et al. 1996). The third census in 2001 counted
5945 Piping Plovers, a 0.2% increase from 1996, and 8.4% increase from 1991
(Haig et al. 2005). Saskatchewan, however, saw a 40.3% decrease in birds (805)
in 2001 and accounted for only 13.5% of the total North American count (Dunlop
2001).
Goals of the 2006 census included providing essential insight into the population
trends of this species, and further highlighting important habitats for future
conservation activities. Another goal to assess detectability of Piping Plovers
was accomplished through resurveys of randomly selected basins. As a result of
information collected during the previous three censuses, conservation and recovery
efforts were initiated at a number of waterbodies important to plovers and some of
these are discussed in this paper.

Methods
The 2006 International Piping Plover Breeding Census in Saskatchewan took place
from 28 May to 30 June with the majority of surveys conducted during the official
census period of 3 to 16 June. Nature Saskatchewan coordinated the census in
Saskatchewan, which covered 296 basins. Due mostly to weather, 41 sites (of 296
sites) were surveyed outside the official census period, but this is not expected to
have much affected census results as they comprised only a very small portion of
the available plover habitat and were primarily smaller sites with no habitat or past
records of plovers. Most of the breeding sites in Saskatchewan consist of shoreline
and flat areas around alkali lakes, but shorelines of large freshwater lakes, river
islands, reservoirs, and industrial ponds are also suitable.
Site selection for the Saskatchewan census was determined through the analysis of
previous international census results and new information since the 2001 census.
The chosen sites were divided into three categories: high priority (basins which had
plovers during any past census), low priority (basins which did not have plovers
during past censuses but had suitable habitat), and Missouri Coteau (the multitude of
small lakes and potholes found in this geographic region of southern Saskatchewan,
and both high and low priority basins). Aerial surveys were flown over the Missouri
Coteau during May of 1991 and 1996 to determine which basins contained suitable
habitat and should be surveyed during censuses.
Starting with high priority basins, all basins which had plovers or habitat during any
past census were assigned to surveyors; this excluded a few basins (with no plovers
in past surveys) where permission was denied, surveyors could not be found, or
because of time and money constraints (Upper Saskatchewan River). In total 158
surveyors participated in the census including government personnel, conservation
agencies, contractors and volunteers. Experienced personnel were given a choice
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of the priority basins. Larger basins with recent records of plovers were tendered
out to qualified surveyors. Volunteers were enlisted to survey the remaining sites,
which consisted primarily of smaller basins containing suitable habitat but no (or no
recent) records of plovers. Methodology and survey protocol followed the methods
used in 1991, 1996, and 2001 to ensure comparable results (see Hjertaas 2006).
Assessment of habitat conditions was given special emphasis in order to provide the
basis for future stewardship work with landowners.
The international coordinator randomly selected 66 basins and six parts of larger
basins to be resurveyed in Saskatchewan for a detectability study, 20.9% of a total
of 344 basins or sections of basins (see Hjertaas 2006). Repeat data were also
collected for 11 extras sites for a total of 83/344 (24.1 %). Surveys made for the
purpose of the detectability study or as part of other projects were not included as
part of the international census results unless the original survey was not done.

Results
A total of 1435 adults were counted in Saskatchewan in 2006, the highest number
since surveys began (Table 1). This is a 78.3% increase from 2001 (805 adults), a
6.5% increase from 1996 (1348 birds), and a 22.4% increase from 1991 (1172 birds).
Of the 1435 plovers, 60.6% were paired (435 breeding pairs), compared to 52.7%,
79.2% and 82.1% in 2001, 1996 and 1991, respectively. Surveyors did not actively
search for nests. Piping Plovers were counted at 69 basins (55 sites had at least one
pair) with the number of birds ranging from one to 253. The 2006 distribution map
for Saskatchewan clearly illustrates the concentration of plovers at the highest count
sites (See Plate 27 in colour section, adapted after Haig 1992).
Table 1. Comparison of selected counts of adult Piping Plovers in the 1991, 1996,
2001 and 2006 International Piping Plover Breeding Censuses.
Location
Missouri Coteau1
Willow Bunch Lake
Chaplin Lake
Big Quill Lake
Lake Diefenbaker
Manitou Lake
Old Wives Lake
Other SK basins
Saskatchewan Total

1991
275
31
111
151
276
111
42
175
1172

Census Year
1996
2001
352
144
123
41
205
105
435
105
75
201
63
21
8
5
87
183
1348
805

2006
443
66
253
204
204
57
86
122
1435

Prairie Canada
U.S. Great Plains
N. Great Plains Total2

1437
2032
3469

1687
1599
3286

1718
2962
4680

972
1981
2953

Excluding Willow Bunch, Chaplin and Old Wives lakes.
E. Elliott-Smith, pers. comm.

1
2
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Change 1991-2006
Number
Percent
168
61.1
35
112.9
142
127.9
53
35.1
-72
-26.1
-54
-48.6
44
104.8
-53
-30.3
263
22.4
281
930
1211

19.6
45.8
34.9

Five of the six top basins in Saskatchewan (Table 1; Figure 2) have supported major
numbers of Piping Plovers in all past international censuses; Old Wives Lake has
supported such large numbers only in 2006. Lake Diefenbaker has supported the
highest count of plovers in two years (1991 and 2001), and Big Quill Lake (1996)
and Chaplin Lake (2006) each in one year (Table 1).
A total of 292 sites were surveyed (Table 2). Of the 321 sites assigned, 278 sites
(86.6%) were surveyed; 43 were not inspected due to time, weather or other reasons.
In addition to the assigned sites, 14 “new” sites with potential for plover habitat were
surveyed. The percent of habitat surveyed would be higher than 86.6% as many of
the sites not surveyed were unlikely to have had habitat (too dry in the south and too
wet in the north) and/or were small basins (see Hjertaas 2006).
Table 2. Important Saskatchewan statistics of the 2006 International Piping Plover
Breeding Census.

Total count of Piping Plovers
% change compared to 1991
No. of basins with plovers
% of basins with plovers1
No. of basins surveyed
% of assigned basins surveyed
Km of shoreline surveyed1
No. of birds/km of shoreline surveyed1

1991
1172
n/a
71
24.1
294
-

Census Year
1996
2001
1348
805
15.0
-31.3
69
64
25.0
20.6
276
310
95.8
95.0
2174
2552
0.62
0.32

2006
1435
22.4
69
23.9
292
86.5
1808
0.79

“Hot Spots” for plovers
No. of top basins with ~50% of plovers
% of plovers in these top 3-4 basins
% in top 3-4 basins + M. Coteau
% of plovers in all M. Coteau basins
No. of plovers in all M. Coteau basins

4
55.3
85.0
39.1
459

3
56.7
83.3
51.0
688

4
56.2
74.7
36.7
295

4
52.0
87.5
59.1
848

No. of M. Coteau basins with 10+ birds

13

14

12

23

With Piping Plover habitat in 2006; unknown for other years.

1

The 158 surveyors who assisted in the census (64 volunteers, 10 contractors, and
84 government and nongovernment organization biologists including 16 summer
students) covered 1808 km of shoreline, 1325 km of which was considered to be
plover habitat. This results in 1.08 birds/km of Piping Plover habitat, and compares
to 0.32 birds/km in 2001 and 0.62 birds/km in 1996 (Table 2). The results are not
available for 1991. The habitat distance covered is less than determined in previous
censuses; this is due at least in part to the large number of basins with no available
habitat in 2006, and possibly also to a difference in the way kilometers were
counted.
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Piping Plovers were spotted at 69 (23.6%) of the 292 surveyed basins, with the
top four basins providing 52.1% of the Saskatchewan total (Table 2). In all census
years, three to four basins accounted for about half the Saskatchewan Piping Plover
population. The top four basins together with the multitude of small basins of the
Missouri Coteau accounted for the majority of the population at 87.5% (1256 adults).
A total of 45 Missouri Coteau sites (excluding Chaplin and Old Wives lakes) hosted
509 plovers in 2006, the highest count and largest number of occupied basins ever
found in the Missouri Coteau (39 sites in 2001, 43 in 1996, and 39 sites in 1991).
Drought, flooding, predation and agricultural activities such as cattle, haying and
cultivation are affecting Piping Plover habitat and populations. In 2006, cattle and
disturbance by people (mainly recreation) were the two most often recorded threats,
followed by the presence of gulls (Larus spp.). (See Plates 28-29 in colour section)
Discussion
Saskatchewan is one of the strongholds of the Piping Plover in the Northern Great
Plains (Smith 1996). The 2006 International Piping Plover Breeding Census found
a record number of Piping Plovers in Saskatchewan, at 1435 adults. Saskatchewan
supported a high proportion of the Northern Great Plains plover population in all
four years (Figure 3): 30.7% of the total in 2006 (4680 birds), an increase from the
27.3% of the 2001 total (2953 birds), but down from 41.0% of the 1996 total (3286
birds), and 33.8% of the 1991 total (3469 birds; Haig et al. 2005). In 2006, Chaplin
Lake accounted for 5.4% of the Northern Great Plains number, and Big Quill Lake
and Lake Diefenbaker for 4.3% each.
Important factors which may have affected Piping Plover numbers and survey
results in 2006 include precipitation, water levels, vegetation growth, wind, timing
of surveys and surveyor experience. During the first half of the census period drought
conditions prevailed across the Missouri Coteau, but habitat changed dramatically
from dry to low-normal water on several basins after a 8-10 June rain; many birds
were noted as present on previously dry basins only after the rain. Low water levels
in recent successive years allowed vegetation to encroach upon beach areas. High
winds were noted by some surveyors as muting calls and hindering visual sightings.
Birds may also move between nesting and feeding areas, potentially causing some
birds to be counted twice.
To achieve the ultimate goal of protecting the Piping Plover and its habitat while
increasing its fledgling rate, recovery actions need to be implemented. Cooperation
of landowners, government, private agencies and an informed public are needed
in order to mitigate concerns in Saskatchewan. Since the 2001 census, Piping
Plover management has focused primarily on Lake Diefenbaker, identified through
the international censuses as a site important to the recovery of the Piping Plover.
The cooperative efforts of several agencies has led to the development of the draft
South Saskatchewan River Piping Plover Conservation Plan (focusing on Lake
Diefenbaker), an integrated action plan of stewardship and conservation activities
including management for increased plover productivity to mitigate the effects of
rising water at this reservoir. Current management efforts at Lake Diefenbaker include
304

predator exclosures, clutch translocation and vegetation encroachment assessment
(White 2006). Exclosing nests at Lake Diefenbaker is especially important to ensure
successful first nest attempts before water level increases; studies here have shown
higher nest survival with exclosures (SWA 2005, White 2006). Moving clutches
to higher ground is often sufficient to ensure nesting success of a number of pairs,
and model development showing the relationship of water levels to elevation of
nests on shores has enabled better identification of clutches at risk of flooding.
Emergency captive rearing was undertaken on Lake Diefenbaker in 2002 and
2005 as a result of extreme flooding conditions (Goossen et al. 2002, SWA 2005).
Upon release, chicks received a generic band combination (2002) or an individual
unique colour band combination (2005), which facilitates the evaluation of juvenile
survival, recruitment and productivity of captive-reared young. In 2002, Nature
Saskatchewan launched the Lake Diefenbaker Piping Plover Guardian Program
to enhance plover productivity at this important site through public awareness,
education and conservation (see Jacobson 2006).
Trampling by cattle can result in damage to both chicks and nest sites, and chicks
occasionally are unable to climb out of the deep footprints left by cattle. Action
needs to continue in identifying problem sites and fencing off sensitive habitat.
Some fencing occurred following the 1991 census. Since 2001, 29 projects to protect
Piping Plover habitat from cattle impacts along shorelines have been realized. Of
these, Saskatchewan Watershed Authority has been involved with 26 projects at 17
basins, guided by the recommendations outlined in Piping Plover conservation sites
plans for 52 basins (MacDonald et al. 2003). PRFA of Agriculture and Agri-Foods
Canada has been involved in other projects (Bill Bristol, pers. comm.).
Piping Plover research in Saskatchewan since 2001 has included a long-term
population dynamics study carried out by Canadian Wildlife Service (CWS) to assess
plover survival. A study at Chaplin Lake looked at detectability differences by using
traditional and radio telemetry methods of monitoring plover reproductive success
(CWS, unpubl. data). White (2005) examined nest attendance and reproductive
success at Chaplin Lake. Surveys by CWS (Westworth and Martens 2004, Martens
and Johns 2004) provided additional data on plover numbers and movement of birds
colour banded in Saskatchewan.
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Using Birds as Indicators of Biodiversity on Prairie Farms in Alberta
Glen T. Hvenegaard, Department of Geography and Environmental Studies,
Augustana Faculty, University of Alberta, Camrose, AB
Abstract:
Various incentives programs encourage prairie landowners to implement Beneficial
Management Practices (BMPs) to enhance biodiversity, but progress is rarely
monitored. This project evaluated the effectiveness of bird diversity indicators to
track the success of biodiversity-related BMPs in prairie and parkland Alberta. The
best indicators are cost-effective, of public interest, easy to communicate, relevant,
taxonomically stable, scientifically-defensible, ecologically-meaningful, responsive,
effectively sampled, and use proper scale. All indicators have limitations, but birds
are well-accepted indicators of biodiversity.
From late May to early July, 2005, we sampled 178 sites, representing six habitat
types, from 22 farms in east-central Alberta. At each site, we conducted 10-minute
point count surveys between 5 and 10 am.
Data from the 50m point counts were more discriminating than the unlimited
radius counts. The diversity measures (species richness, abundance, ShannonWeaver index, and Inverse Simpson index) were consistent across habitat types.
Wetland/riparian habitats were the most diverse, followed by homesteads, upland
forest, native prairie, tame pasture, and cultivated land. By site, all diversity indices
were strongly correlated. By farm, species richness was significantly correlated
with abundance, and the Shannon-Weaver index, but not with the Inverse Simpson
index. The Shannon-Weaver and Inverse Simpson indices were also significantly
correlated. Similar results were found when the farms were ranked. Farm surveys
accounted for an average of 49% of the species noted at the nearest Breeding Bird
Survey route and 13% of the species bird lists from the nearest protected areas.
For monitoring with bird indicators, fixed-radius point counts of species richness
work well, but limitations are recognized. A monitoring program for biodiversity
changes from BMPs is needed, and should be integrated with other monitoring
efforts and involve landowners. Future research should evaluate correlation among
spatial scales, consistency among habitat types, and the usefulness of landowner
observations and alternative indices.

Introduction
A growing number of governmental and nongovernmental programs encourage
prairie landowners, through information and incentives, to implement Beneficial
Management Practices (BMPs) to enhance biodiversity. For example, the CanadaAlberta Farm Stewardship Program (CAFSP) helps landowners identify and address
environmental risks and opportunities in their farm operation. After completing an
Environmental Farm Plan (EFP), the CAFSP provides monetary assistance and
advice to help landowners implement BMPs.
Many of these programs, such as the EFP and CAFSP, do not monitor progress
toward reaching the goals of the BMPs. Measuring progress is critical to the effective
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implementation of the CAFSP. A full assessment of native biodiversity before and
after the BMPs, would be extremely expensive and time-consuming. However,
the use of appropriate indicator species (or species groups) that reflect the overall
biodiversity of an area can help with the evaluation process. An indicator species is
defined as a “species with occurrence patterns that are correlated with the species
richness of a larger group of organisms” (MacNally and Fleishman 2002: 647).
Birds are useful indicators of biodiversity and environmental quality (Trulio 2004),
and have been used by several organizations in rural farming areas (e.g., BirdWatch
Ireland 2004; UK Environment Agency 2004; Green 2004, BirdLife International
and the European Bird Census Council 2003). Moreover, it is helpful for monitoring
programs to focus on specific ecosystems (i.e., parkland and prairie ecosystems) at a
small scale (individual farms with completed EFPs) (NABCI 2004).

Background
In general terms, indicators should be meaningful, understandable, representative,
influential, reliable, and based on accessible data (Mitchell 2002; Sustainable
Measures 2005). As well, in the context of EFPs and BMPs, indicators should bring
focus to management objectives, be relevant to landowners, be measurable, provide
consistent results, be simple to implement, and provide broader context. More
specifically for biodiversity, according to Pearson (1994: 75) a species or taxon would
rate highly as an indicator if it had a well known and stable taxonomy, well known
natural history characteristics, populations that were readily surveyed, populations
that occupy a breadth of habitats and geographical ranges, some specialization that
makes it sensitive to habitat change, patterns that were reflected in other related
and unrelated taxa, and potential economic importance. Many other characteristics
deserve consideration (Papazoglou and Phillips 2003).
Some limitations exist for using birds as indicators of biodiversity (Temple and
Wiens 1989). First, most birds in Alberta are migratory, and thus may be affected by
conditions in other parts of their range (Canterbury et al. 2000; Gregory et al. 2005).
Second, since birds are relatively long-lived and have large body sizes, it is difficult
to directly connect changes in diversity measures with causes (e.g., habitat change)
considering all temporal, spatial, and ecological factors.
The goal of this paper is to evaluate the effectiveness of various measures of bird
diversity to track the success of biodiversity-related BMPs. These measures will
include species richness, species diversity (e.g., Shannon-Weaver Index, Simpson
Index), and overall abundance. These measures will be compared to diversity
measures at other nearby sites with available data.

Methods
Because the Alberta EFP Company maintains confidentiality with all landowners
who complete an EFP, volunteer landowners were sought out through informal
networks. Sites were limited to those within 2.5 hours of Camrose, AB.
Surveys took place between 5 and 10 am, from May 30 to July 8, 2005. Sites were
chosen at each farm to represent six habitat types (i.e., where possible, 1-2 sites at
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each of upland forest, tame pasture, wetland/riparian, cultivated, native prairie, and
homestead habitats). Sites were located near the center of each habitat block, and
were separated by at least 250 m. Surveys took place in conditions with no rain
and wind speed less than 20 km/h. At each site, records were taken of temperature,
slope, aspect, dominant vegetation, percentage cover (tree, shrub, ground), relative
grazing pressure, and relative abundance of snags.
Ten-minute point counts, based on Ralph et al. (1993; 1995) were used throughout
(using 50m and unlimited radius circles). Species counts were weighted according
to the area of each habitat. The species richness measure was obtained by totaling
the number of species recorded during the counts. The abundance measure involved
totaling the number of individual birds recorded. The Shannon-Weaver Index
measure was calculated with SW = ∑pilog10pi and the Inverse Simpson Index
measure was calculated with IS = 1/∑(pi2), where pi is the proportion of birds for
speciesi (Feinsinger 2001). Each measure was calculated on a per farm and per site
basis.
These measures were compared by habitat, by farm, and with other bird surveys
within 50 km (i.e., protected areas and breeding bird surveys). Statistical analyses
used one-way analyses of variance (post-hoc multiple comparison using Tukey’s b
test) and Pearson correlation tests (one-tailed).

Results
Overall, we surveyed 22 farms in east-central central Alberta, north-south from
Two Hills to Hanna and east-west from of Ponoka to Viking. Seventeen farms were
located within the prairie-parkland transition zone, one farm was located within
the parkland region, and four farms were located within the prairie region. The
average farm size was 2,130 acres (range: 70-13,440). About half of the farms had
completed EFPs. A total of 178 different sites were sampled, with an average of 8
per farm (range=3-12). Of these sites, 21% were classified as cultivated, 20% were
tame pasture, 18% were upland forest, 16% were wetland/riparian, 15% were native
prairie, and 11% were homestead.
A total of 4,350 individual birds, representing 90 species, were recorded during
the surveys. Table 1.1 describes the four bird diversity measures. Per farm, the
average number of species was 35.2 and 25.9 with unlimited and 50m radius counts,
respectively.
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Table 1.1 Summary Statistics of Bird Diversity Indices by Site and By Farm
Index

Per

Average

Minimum

Maximum

Unlimited radius
richness
Unlimited radius
abundance

site
farm
site
farm
site
farm
site
farm
site
farm
site
farm

13.3
35.2
24.4
197.7
7.0
25.8
12.2
99.0
0.7
1.1
5.6
9.3

4
24
9
70
0
15
0
43
0
0.7
0
3.5

22
56
64
279
18
42
38
177
1.2
1.6
14.0
17.8

50m radius richness
50m radius abundance
Shannon-Weaver
Inverse Simpson

Standard
Deviation
3.6
8.0
9.3
54.4
4.0
7.2
7.7
33.2
0.3
0.2
3.1
4.1

Per farm, the average bird abundance was 197.7 and 99.0 with unlimited and 50m
radius counts, respectively. About 50% of the individuals and 52% of the species
recorded on the unlimited radius point counts were recorded on the 50m fixed-radius
point counts. The average number of species at risk per farm was 0.41 (range=0-2).
The average number of non-native species per farm was 1.5 (range=0-3).
The 50m fixed radius point count data were more discriminating than the unlimited
radius data, especially when comparing habitat types (Table 1.2). The unlimited
radius data show statistically significant differences among only two groups of
habitats (out of six possible), whereas the 50m radius data show differences among
three and sometime five groups of habitats. Thus, the 50m radius data were used
throughout the rest of the analyses.
Table 1.2. Bird Diversity Indices by Habitat Type.
Habitat

n

Wetland
Homestead
Upland
Forest
Native
Prairie
Tame
Pasture
Cultivated
Average
Standard
Deviation
F
P

28
20

Unlimited Radius
species abundance
30.71a
15.21a
ab
13.20
25.85ab

50m Radius
species abundance
11.1a
21.3a
b
8.8
16.7b

32

13.63ab

20.75b

8.3b

26

12.12b

22.38b

35

12.97ab

37

ShannonWeaver
0.953a
0.836a

Inverse
Simpson
8.25a
6.50b

12.7c

0.838a

6.98ab

7.4b

11.6cd

0.795a

6.18b

23.29b

4.8c

8.4d

0.586b

4.08c

12.73ab
13.3

24.65ab
24.4

3.7c
7.0

6.6e
12.2

0.423c
0.714

3.00c

3.6

9.3

4.0

7.7

0.291

3.060

2.618
0.026

4.388
0.001

25.426
<0.001

24.157
<0.001

24.759
<0.001

20.274
<0.001

5.62

Any two means that do not have the same superscript are significantly different
at p <0.05.
a-e
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The habitat with greatest diversity was the wetland/riparian type, followed by
homestead, upland forest, native prairie, tame pasture, and cultivated land. By
site, all diversity indices were strongly correlated. By farm, species richness was
significantly correlated with abundance (r=0.87, p<0.001) and the Shannon-Weaver
index (r=0.48, p=0.011), but not with the Inverse Simpson index. The ShannonWeaver and Inverse Simpson indices were also significantly correlated (r=0.91,
p=0.001). Similar results were found when the farms were ranked from highest to
lowest by each diversity index.
Comparing the standard deviations with the mean of each diversity index, differences
show up among the habitats. The habitats with the smallest diversity score (i.e.
cultivated sites) had variation (SD) greater than 75% of the mean, whereas with the
most diverse sites (i.e., wetland/riparian areas, homesteads, and upland forest sites),
variation was only 30-35% of the means.
Non-native species were more common in homesteads and upland forest sites.
This is due primarily to two non-native species (i.e., European Starling and House
Sparrow) that prefer cavity-nesting sites found in the buildings and trees of those
habitats (Diamond 1987). Of the four federal or provincial species at risk recorded
(i.e., Prairie Falcon, Ferruginous Hawk, Sprague’s Pipit, and Loggerhead Shrike),
most were found on native prairie sites. This result is consistent with the habitat
requirements of those species and the large number of species at risk in prairie
Alberta and Canada (Alberta Environment 2002).
Diversity indices were also consistent other habitat variables. For example, diversity
indices were significantly higher for sites with snags than those with no snags (Table
1.3). While the diversity indices also increased with a greater density of snags, these
results were not significant. The diversity indices also increased with higher tree,
shrub, and ground cover. There was slightly less diversity in grazed sites, but these
results were not statistically significant.
Table 1.3. Bird Diversity Indices by Concentration of Snags within 50m of Survey
Site.
Unlimited Radius

50m Radius

species

abundance

species

abundance

ShannonWeaver

Inverse
Simpson

91

12.66

24.14

5.22a

9.41a

0.577a

4.20a

Few

51

13.71

25.39

8.61

15.33

0.839

6.91b

Several

26

14.19

24.42

9.00

14.73

0.866

b

7.23b

Many

10

14.60

22.30

10.10b

15.70b

0.926b

7.75b

Average

13.29

24.44

7.02

12.24

0.714

5.62

Standard Deviation

3.558

9.311

3.988

7.731

0.2910

3.060

F

2.241

0.381

16.393

9.578

18.064

17.349

P

0.085

0.767

0.000

0.000

0.000

0.000

Snags

N

None

b
b

b
b

b

Any two means that do not have the same superscript are significantly different
at p <0.05.

a-b
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Species richness for each farm was compared to the 5-year average of the nearest
Breeding Bird Survey (BBS) route (usually within 50 km). These one-day routes
were conducted during the same time of year, but involve 50 stops of 3 minutes
each, using a 400m fixed-radius point count at each stop. Those BBS routes under
consideration recorded an average of 17 species per site, compared to 7.0 using 50m
fixed radius point counts in this study. The BBS routes recorded an average of 53
species per survey, compared to 26 per farm in this study. No consideration was given
to habitat similarities or differences. Overall, farm surveys accounted for an average
of 49% of the species recorded on the nearest BBS routes. Similar comparisons
were between farm results and bird records compiled for the nearest protected areas,
which listed an average of 199 species. Thus, farm surveys accounted for an average
of 13% of the species listed in these nearby protected areas.

Conclusions and Recommendations
In order to evaluate progress by BMPs toward improving biodiversity, a monitoring
system of some kind is needed. A monitoring system can use birds as an indicator
group, since birds meet many of the desirable characteristics criteria for indicators;
however, birds are not the only possible indicators. If birds are chosen as indicators,
the most commonly used monitoring method involves point counts. These should be
at least 10 minutes in duration, and, since habitats on rural farmland are fragmented,
small, and/or narrow, the count circles should use a fixed-radius.
Among the potential diversity measures, species richness is sufficient for most
comparisons among sites and times. First, it is most likely to be understood and
incorporated into decision-making by farmers, biologists, and policy-makers.
Second, even though the other indices are helpful, and can be calculated from
species richness, the habitat trends and correlations among indices are consistent.
Thus, it makes sense to use the simplest measure.
Nevertheless, there are limitations to using indicators for decisions about biodiversity.
Indicators imply correlation, but not causality. As well, as with any taxonomic group,
there may be natural variability, and changes may have resulted resulting from other
places or times. Thus, it is wise to make decisions based on multiple indicators rather
than a single indicator. Moreover, it is important to compare changes in indicators
at the farm scale with changes in indicators at other scales. For example, if species
diversity or abundance is increasing or decreasing at the farm scale, there may be
regional explanations, rather than farm-specific explanations. Last, each indicator
measure used has some inherent bias, either to rare species or dominant species.
For agencies establishing a monitoring program to measure biodiversity change,
several recommendations should be considered. First, conservation staff should have
clear goals about the program and about which practices it will evaluate. Second, a
monitoring program should balance commitment to the program (e.g., financial and
staff resources) with the expected lifespan of the practices to be evaluated. Third,
efforts should be made to integrate several monitoring programs. In this context, the
Alberta Biodiversity Monitoring Program may soon begin operations in Alberta’s
prairie and parkland regions. Fourth, a careful power analysis should be conducted
to determine the number of farms, number of study sites, and sampling frequency
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required to provide results within acceptable confidence limits. Fifth, a more random
approach to select study sites is needed. This will require cooperation with either
Alberta’s EFP program or with the administrators of the CASFP to provide a complete
list from which a random selection can be made. It is desirable to survey farms that
have completed EFPs, since those landowners are most likely to implement BMPs
in the near future. A similar randomization approach is needed to select sites at each
farm. Finally, based on many requests for information, it is important to integrate
monitoring with extension efforts to encourage support from landowners.
In terms of future research, several recommendations emerged from this study. First,
researchers should consider other indices that use, for example, a priority rating
by species based on vulnerability. Second, researchers should explore how trends
at the farm scale correlate with trends at different spatial scales (e.g., provincial
ecosystem types) and different survey methods (e.g., BBS). Third, it would be
helpful to determine if individual species can be used as indicators for various
habitat types. Fourth, balancing sighting reliability and monitoring effort, can
landowner observations and records be used to supplement, or even replace, bird
monitoring surveys? Finally, it would be useful to compare birds with indicators in
farm settings.
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Future Conservation Leader Award Poster Abstracts

Project Title: Soil Erosion – Conserving Riparian Zones

Presenters/ Authors: Hayden Muller and Alana Closs, Grade 9, W.P. Sandin
Composite High School, Shellbrook, SK
Abstract:
Our topic for the 2006 Science Fair was Soil Erosion – Conserving Riparian Zones.
The question we asked ourselves was, “How do plants effect soil erosion?” The
contents of our research included how soil erosion occurs, ways to prevent soil
erosion, and how it affects a Saskatchewan ecosystem. We realized that without
plants soil erosion would not only affect flora and fauna living in an area, but also
the people that depend on the land.
We extended our research by interviewing a member of a local forestry management
board about the riparian zone issue in central Saskatchewan. Not only does this
riverside buffer zone protect plants and animals living within its boundaries, but it
also helps prevent soil erosion along the banks of rivers.
We both live in rural Saskatchewan, so we wondered how soil erosion was affecting
the people and animals around us. We took a hike to a nearby field where soil erosion
had occurred along the banks of a river. We concluded that the cause of the erosion
was from overgrazing and a man-made bridge that a farmer had built for his cattle
to cross the river. In the end the farmer had caused himself a bigger problem than
he had started with.
To us these issues are important and need to be dealt with in order for prairie and
boreal forest resources to be sustainable.

Project Title: Bird Banding
Presenter/Author: Thomas Kirk, Grade 12. Swift Current Composite High School
Swift Current, SK
Abstract:
Thomas’ poster topic is bird banding. It explains how banding helps endangered
birds by allowing ornithologists to track species’ populations, migration and mating
patterns. Thomas’ project looks at a variety of endangered birds, including the
burrowing owl. His poster explores how birds are banded but focuses primarily on
why scientists band birds.

Project Title: Flower Power: A Study of Natural and Chemical Fertilizer
Effectiveness
Presenter/Author: Danielle Gray, Grade 9, Greenall High School, Balgonie, SK
Abstract:
Fertilizers are common components of many agricultural communities. I wanted to
determine if natural fertilizers like llama, chicken, and peacock manure would be as
effective in growing marigolds as Miracle-Gro. If natural fertilizers were effective,
an income other than crops and livestock could be created thus diversifying the
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Saskatchewan farm. I was hoping that the natural fertilizer would be more efficient
than the chemical fertilizers, because they would be useful to people who live on
or have access to a farm. After my five-week study, I concluded that the plants that
were fertilized grew larger and appeared to be healthier than the plants that were not
fertilized. Initially, the Miracle-Gro was the most effective fertilizer. However, after
two more weeks of growing, the plants that were fertilized with peacock and llama
manure grew substantially larger than all of the other plants. When comparing the
animal-manure fertilizers, I would recommend using llama fertilizer. Since llamas
are large animals, their manure is more abundant, and is also less odorous. People,
animals, and our environment are all inter-connected. If we use natural fertilizers
instead of chemical fertilizers, we can utilize a natural, renewable resource. The
production of commercial, chemical fertilizers uses many non-renewable resources
such as electricity and natural gas. As a result of these fertilizer production plants,
many toxic by-products are created. By taking advantage of natural fertilizers,
not only will they be cheaper, but we won’t be polluting our environment with
chemicals. If we can persuade more people to realize that the chemicals in fertilizers
can potentially harm our environment, it will be a step in the right direction towards
prairie conservation.

Project Title: Surveying Environmental Attitudes
Presenter/Author: Kaytlyn Barber, Grade 12, Lumsden High School, Lumsden, SK
Abstract:
At Lumsden High School, students have created a very successful renaturalization
project. Many other surrounding schools have unsuccessfully attempted similar
projects. The purpose of this investigation was to determine the factors contributing
to student success in establishing native prairie on disturbed land.
Rural and city grade 11 students were found to have similarly high levels of naturalistic
intelligence. Students living in families that decide to move out of an urban area to a
rural area hold a more positive environmental attitude, indicating that student home
life and family life has a large impact on a student’s environmental attitude. Rural
students living on acreages have a less positive environmental attitude, while students
living in town had a more positive environmental attitude. These results make sense
as acreages tend to have a large negative environmental impact and students living
on acreages likely have a much larger ecological footprint than students living in
town. Students living on farms were in between, likely due to the fact that farmers
depend on the land but still have a large ecological footprint. Results showed, as
hypothesized, that increased education results in a more positive environmental
attitude as students in the Advanced Placement Environmental Science program
were shown to have a more positive environmental attitude, while students taking
no biology classes were shown to have the least positive environmental attitude.
The positive environmental attitude that led to the successes of the Lumsden High
School Grounds Naturalization Project seems to be the result of education and
home life.
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Project Title: Water Management Using Irrigation
Presenter/Author: Jonah N. Palaschak, Grade 11, Val Marie School, Val Marie, SK
Abstract:
Water management plays a major role in how much grass grows on the land for
feed. It also plays an important role in how many irrigations you can have in a
year and in how long you can have cattle on the land before it becomes a hazard to
the animals and the plants on the land. Some actions that are being taken include
reservoirs being built to hold water back in case of a drought. Other actions that are
taking place are programs to try and conserve the water, like the PFRA irrigation
project and the Frenchman River Biodiversity Study that has been taking place the
last few years. The PFRA irrigation project conserves the water by using as little
as possible to irrigate fields by letting the water run down the field instead of using
sprinklers to shoot the water through the air. This is the method that the PFRA uses
to conserve the water because with the water running across the ground, the water
is not evaporating as quickly.
Irrigation is a process that uses water from reservoirs to water the land so crops
will grow, even if there is little or no rain or moisture for the crops to grow well
in. Irrigation is a major component when there is a drought for relief to ranchers
and farmers. To me, prairie conservation means saving the land and habitat for
living species. It means saving the prairie from being destroyed altogether. Prairie
conservation means looking after the land and animals to make sure that they are
safe. Prairie conservation is important because it saves the natural prairie and the
animals. It is important to ranchers and farmers because they use the land for many
different purposes, like growing crops on and feeding their cattle. As we can see,
prairie conservation is very important to us to make a living on the land.

Project Title: Grass Management: The Preservation of Potential
Presenter/Author: Renée M. Perrault, Grade 11, Val Marie School, Val Marie, SK
Abstract:
Grass management involves the managing and planning of feed and grazing for
livestock. From a conservation viewpoint, it also involves the even distribution
of resources to maintain healthy native prairie landscapes and ecosystems. This is
important because only about 17% of Saskatchewan’s native prairie is currently left
untouched. Much of what was once native prairie has been turned to cropland or
destroyed by improper grazing practices. This creates a need for suitable agricultural
practices, especially as it relates to the grazing of livestock. From the rancher’s point
of view, grass management is primarily about ensuring cattle have adequate weight
gains throughout the summer and enough feed to sustain them in the winter. The
main concerns of government groups and environmentalists include ensuring that
native prairie is preserved as a natural resource and ecosystem. They also place a
great deal of emphasis on maintaining the biodiversity of species and wildlife in
their natural habitat, which sometimes creates a conflict with local ranchers.
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Despite their sometimes differing concerns, ranchers and government groups often
join together to create organizations and partnerships designed to work together
to preserve the native prairie while meeting the concerns of all those involved.
Grass management is a multi-faceted issue, often complicated by the vast number
of widely varying opinions. However, it does not matter if you are a rancher,
researcher, government worker, or an environmentalist. The goal is the same: to
preserve the land and its heritage. Prairie conservation is about more than the land
or the people who live there. It is about protecting the lives that are held in the
balance of that land and ensuring it will be there to support the lives that have not yet
begun. In managing our grass and conserving the native prairie, we are preserving
the unlimited potential that we have only begun to realize.
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Growing People and Communities
Celebrating the Life of Land
Presenter: Ruth Blaser
Authors: Ruth Blaser, Brenda MacLauchlan, Barbara Mader, and
Carolyn McDade.
Abstract:
This poster presentation presents the unique, powerful and ever unfolding story of
humans working in co-creation with the “more than human” to preserve, protect,
nourish land and to learn from its wisdom.
A place marker in this unfolding relationship between humans and land happened
on August 27, 2006 when Ruth Blaser of Regina, Barbara Mader of Lumsden,
Brenda MacLauchlan of Regina and Carolyn McDade of Cape Cod, Massachusetts
signed documents of intent to include Genesis Land Conservancy as joint tenant on
the title to the land which they call Grandmothers and Granddaughters Hills. The
adjacent quarters are located north of Piapot First Nation, in the Rural Municipality
of Cupar.
Grandmothers Hills is a quarter section of remnant native prairie in Loon Creek,
a tributary of the Qu’Appelle River Valley. Granddaughters Hills is an adjacent
quarter section of turned land.
In 2002 Ruth Blaser placed a conservation easement on Grandmothers Hills with the
Nature Conservancy of Canada as a first step toward protecting the land.
Celebrating the Life of Land, brought nearly 100 people to the land for a day of
celebration to mark the occasion of the land being placed with the Genesis Land
Conservancy and the intention to protect and work with the land using sustainable
principles.
The recent agreement with Genesis Land Conservancy means that, upon the women’s
deaths, both quarters will come under the stewardship of Genesis, removing it
forever from the commodity market and ensuring its continued management using
sustainable principles.
Stunning visual images of the land and the humans celebrating with each other on
August 27th, 2006 will be shown.
The poster session will also include the commitment statement that the landowners,
Blaser, MacLauchlan, McDade and Mader together with the Open Council of Vision
Keepers use to guide their stewardship practices.

Incorporating Adult Education Principles into Range Management Training
Presenter: Chris Nykoluk, Agriculture and Agri-food Canada - Prairie Farm
Rehabilitation Administration
Author:
Chris Nykoluk, Agriculture and Agri-food Canada - Prairie Farm
Rehabilitation Administration
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Abstract:
The field of adult education has much to offer science-based resource management
professionals, yet few organizations incorporate adult education principles in
meeting client needs. Resource specialists tend to have a good understanding of
their subject matter, yet most receive little or no training in how to deliver key
messages effectively to clients. Science will not be uptaken by those that actually
make decisions on the landscape if delivery is ineffective. Agriculture and AgriFood Canada’s PFRA delivers range management science and technology through
training events for both pasture staff and pasture patrons in the AAFC-PFRA
Community Pasture Program. This poster examines how key principles of adult
education are being incorporated into range management training events (for either
staff or other clients) so that delivery of key messages is more efficient, effective
and enjoyable.

Community Action Research on Aquatic Biodiversity in the Frenchman
Watershed
Presenter: Diane J. F. Martz, Department of Geography, University of
Saskatchewan
Authors: Diane Martz, Glenn Sutter, Jean Lauriault, André Martel, Rachel
Martz, and Jana Berman.
Abstract:
The Frenchman watershed covers over 700,000 ha of southwest Saskatchewan
and supports a population of about 2000 people, including the towns of Val Marie
and Eastend. It was chosen as the site for community action research on aquatic
biodiversity because the Frenchman River is productive and passes through a wide
range of habitats. The Frenchman is also biologically rich because unlike most
rivers in Saskatchewan, it drains southward into the Missouri, providing habitat for
species that are more typical of southern locations. At the same time, the Frenchman
watershed is likely to be sensitive to climate change and other factors, because all of the
flow has been allocated for different management purposes, including commitments
to the United States. The central goal of the Frenchman River Biodiversity Project,
a 3-year, multi-agency study facilitated by the Royal Saskatchewan Museum and
the Canadian Museum of Nature, was to work closely with local communities to
assess the health of the Frenchman River and the sustainability of local activities.
The desired outcomes were: increased awareness of the value of aquatic biodiversity
as a measure of ecosystem health, increased information about local aquatic
biodiversity ‘hot-spots’ and indicator species, useful tools and processes that local
stakeholders can use to monitor the health of their watershed, and new insights
about where, how, and when various stewardship practices should be applied.
This poster will report on community engagement in the project, project activities
including workshops, school-based programs, communication efforts, formation of
a watershed stewardship group, and the research on biodiversity and water quality
undertaken in the watershed.
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Volunteer for Nature: Restore, Explore, Learn and more…
Presenter: Samantha Hines-Clark, The Nature Conservancy of Canada,
Alberta Region
Author:
Samantha Hines-Clark, The Nature Conservancy of Canada,
Alberta Region
Abstract:
Volunteer for Nature (VfN) began in 2002 as a partnership between the Ontario
Region of NCC and Ontario Nature (Federation of Ontario Naturalists). With the
financial assistance of the J.W. McConnell Foundation, NCC is looking to strengthen
the original initiative and allow for a pilot project in Alberta, with a view of creating
a “National” VfN program.
The primary goal of VfN is to engage people in conserving biodiversity while
providing a meaningful, enriched and educational experience. While the objective
of conserving Alberta’s natural heritage is an inherent objective of the program, we
also strongly believe that the program will build a sense of conservation ethic within
the greater community. This ethic, built from direct involvement in protecting habitat
and species through VfN activities, will create a sense of ownership for the longterm support required to conserve NCC’s natural areas in perpetuity. Volunteers are
an integral part of our community. The launch of a strong VfN program in Alberta
will not only create a certain level of awareness amongst the general public, change
or improve a mind-site, foster high-quality conservation work, but will also improve
a certain level of quality of life by ensuring for the conservation of habitat and
species for future generations to explore and enjoy.
VfN is a stewardship driven program intended to ensure that the conservation
targets, driving the creation of NCC’s natural areas, are maintained, restored and
or enhanced. The volunteer events will focus on enhancing and restoring habitat,
reintroducing native species, collecting data (e.g. species presence/absence,
assessing habitat conditions and ecological integrity); and addressing stewardship
or management needs (e.g. permitted and prohibited land uses). The outcome of
these hands-on activities is engaging volunteers as stewards of the land, and having
a direct impact on the conservation of Alberta’s natural heritage.

Establishment of the Indigenous Garden at the First Nations University of
Canada
Presenter: Fidji Gendron, Department of Biology, First Nations University
of Canada
Author:
Fidji Gendron, Department of Biology, First Nations University
of Canada
Abstract:
The Indigenous Garden is a collaborative project between the First Nations University
of Canada, Luther College, and the University of Regina. It is located on the north
side of the First Nations University of Canada. It was planted in the Fall of 2003 and
2004 with native grass and wildflower seeds. The native grasses June grass (Koelaria
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cristata) and blue grama (Bouteloua curtipendula) were the two most dominant
species that were seeded with more than 26 pounds of seeds. The wildflowers wild
blue flax (Linum lewisii), prairie coneflower (Ratibida columnifera), and heart-leaved
alexanders (Zizia aptera) were the most common seeds planted (more than 0.60
pound each). From the seeding to the summer 2006, the garden was left untreated
with the exception of mowing to reduce the growth of introduced species. During
the summer 2006, vegetation assessment was conducted to record the number and
percent cover of species in 52 randomly distributed quadrats. Preliminary results
indicate that the percent cover of the two planted native grasses is still important,
along with other native Agropyron sp. The native wildflowers Achillea millefolium,
Artemisia ludoviciana, Gaillardia aristata, Ratibidia columnifera, and Rudbeckia
hirta exhibited the highest abundance and percent cover. Introduced species such
as Medicago lupulina, Cirsium arvense and Sonchus asper were also recorded in
high numbers. The goals for the summer of 2007 are to conduct experiments to
improve the establishment and growth of native plant species, to reduce the growth
of introduced species, and to develop educational tools that will provide information
about the traditional uses of these native plants. After consultations with Elders,
more native plant species will also be planted.

Alberta Prairie Conservation Forum
Presenter: Ian Dyson
Author:
Cheryl Dash and Louella Cronkhite, Alberta Conservation
Forum.
Abstract:
Since 1989, Alberta’s prairie conservation forum has provided direction for
maintaining and enhancing provincial grassland and parkland ecosystems. The PCF
has made important progress toward bringing a greater awareness to the value of
native prairie by advancing the establishment of rough fescue as Alberta’s Provincial
Grass. Members of the PCF have strongly influenced operational guidelines
that pertain to reclamation and minimum disturbance approaches for industrial
development on native grasslands. As well, the use of environmental easements
and protective notations – to protect the habitats of species at risk and maintain
biodiversity – has been advanced significantly.
As the Alberta PCF looks ahead, we anticipate that increasing pressure will be placed
on our provincial grasslands. Alberta’s economy and population are growing rapidly,
spurred along by a strong demand for energy and other natural resources and various
goods and services. Conventional oil and gas development is occurring at record
levels. The pressing demand for energy is causing both industry and governments
to more seriously consider wind power and coal bed methane as alternative energy
sources. Alberta’s natural landscapes also need to accommodate a growing demand
for wide-ranging recreational opportunities.
While the agricultural sector has been under considerable pressure during the past
several years, the ranching industry continues to rely heavily on native rangelands.
The demand for additional farmland and the intensified use of existing farmland
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continues, driven in part by irrigation expansion projects and growing markets for
specialty crops. As well, the conversion of farmland to accommodate new housing
sub-divisions and acreages has the effect of shrinking our productive agricultural
land base.
The current Alberta PCAP is designed to sustain the focus on biodiversity, be
relevant to contemporary challenges and align with current trends in environmental
governance. The plan rests on three goals that build logically to the goal of conserving
biodiversity: Research, Stewardship and Education.

The Saskatchewan Prairie Conservation Action Plan (SK PCAP)
Stewardship Education Programs for Elementary School Audiences: A Fun
and Games Approach to Learning
Authors: Karyn Scalise and Lauren Burton, Saskatchewan Prairie
Conservation Action Plan
Abstract:
The PCAP delivers fun, interactive, outreach education programs to elementary
school audiences that focus on stewardship and wildlife with an emphasis on
Saskatchewan species at risk. Foundation activities in the Owls & Cows Tour
and the Eco-Extravaganza (Eco-X) include PCAP’s Cows, Fish, Cattle Dogs and
Kids Game Show on riparian stewardship and the Saskatchewan Burrowing Owl
Interpretive Centre’s Owls On Tour Program.
The Owls & Cows Tour features the two programs described above, along with
information on other species at risk. It requires two hours and is targeted to grade
3 to 6 students in areas of the Prairie Ecozone that are dominated by cropland. This
program was launched in 2001 and will have been delivered to 349 schools (21,675
grade 3 to 6 students) by March 31st, 2007.
The Eco-X was launched in 2000 in grassland-dominated areas of Saskatchewan
and has evolved to become almost a full day program for grade K to 6 students. It
consists of activities described in the Owls & Cows Tour as well as six fun, interactive
sessions that are delivered by Agriculture and Agri-Food Canada – Prairie Farm
Rehabilitation Administration, Ducks Unlimited Canada, Grasslands National Park
of Canada, Nature Saskatchewan, PCAP, and Saskatchewan Watershed Authority.
Since 2000, the Eco-X has been delivered to 8,600 Kindergarten to grade 6 students
at 115 schools.
Target areas for both programs are revisited every few years. Evaluations indicate
very high levels of satisfaction among teachers due to the interactive nature of
the activities, our presenters, props, live animals, and our enthusiastic, upbeat
and positive approach to educating students about native prairie stewardship. Our
cooperative, multi-Partner approach facilitates coordination, delivery and fundraising and has made our accomplishments possible.
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Ecological Good and Services
Naturescape Manitoba
Presenter: Cheryl Heming, City of Winnipeg
Author:
Cheryl Heming, City of Winnipeg
Abstract:
Naturescape Manitoba is a “how-to” and source book for people who want to bring
back a bit of the natural world to their surroundings, attract more birds and butterflies to
their garden, or simply do something different in their yard. It’s an exciting new book
offering an alternative to conventional gardening approaches and providing readers
with information and a wide range of project ideas for using native plants,
environmentally-friendly yard care and water conservation.The 200-plus page book
features full-colour photographs, original sketches and water-colour paintings, and
detailed species information for the Prairies Ecozone of Manitoba.
Naturescape Manitoba is a collaborative initiative of Manitoba conservation groups
and agencies: the Manitoba Habitat Heritage Corporation, the Manitoba Naturalists
Society, the Fort Whyte Centre, the City of Winnipeg, Environment Canada, and
Manitoba Conservation.Naturescape Manitoba: All you need is a little space,
published by the Manitoba Naturalists Society, will be available at $24.95.

The Importance of Agricultural Crown Lands to Conservation: A Home for
Prairie and Endangered Species
Authors: Mary Brick, Saskatchewan Agriculture and Food
Chuck Deschamps, Ducks Unlimited Canada
Abstract:
Of the 8.8 million acres of Agricultural Crown lands, almost 90% (7.8 million
acres) are native uplands and wetlands. This represents a significant proportion
of remaining native prairie in Saskatchewan and accounts for 16% of the Aspen
Parklands, 19% of the Moist Mixed Grasslands, 45% of the Mixed Grasslands, and
51% of the Cypress Uplands.
The Wildlife Habitat Protection Act (WHPA) restricts development and sale of
33% of the native Crown uplands and wetlands in the Moist Mixed Grasslands,
36% of the Boreal Transition Zone, 45% of the Aspen Parkland, 58% of the Mixed
Grasslands, and 74% of the Cypress Hills Ecoregion. Approximately 4.8 million
acres of native Crown land are eligible for sale or sale subject to review.
Crown lands are not only important for forage, crops, wood fiber, oil and gas,
and sand and gravel, but also for the Ecological Goods and Services they produce
such as wildlife habitat, groundwater recharge, flood and erosion control, carbon
sequestration, biodiversity, air and water purification, and reduced economic
risks posed by climate change, pollution, and drought. This Natural Capital is an
important component of Saskatchewan’s wealth and provides economic, social and
environmental benefits while helping define our identity. Because of their importance
Crown lands are essential to achieving Saskatchewan’s commitment to the Prairie
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Conservation Action Plan, the North American Waterfowl Management Plan, the
Biodiversity Action Plan, and the Representative Areas Network.
Saskatchewan Agriculture and Food together with Saskatchewan Environment and
Ducks Unlimited Canada (DUC) and other partners is working to ensure that Crown
native uplands and wetlands are managed for the public good. Several avenues have
been pursued to meet this objective, such as placing Conservation Easements on
Crown lands sold by tender, protecting additional lands through WHPA, developing
and implementing Range Plans for Community Pastures, and Large Wetland
restoration and enhancement through the Saskatchewan Heritage Marsh Program.

Riparian Plant Communities of Southern Alberta: Detailed Site and Soil
Characterization to Improve Management
Presenter: Ron McNeil, LandWise Inc.
Authors: Ron McNeil, LandWise Inc.
Barry Adams, Alberta Sustainable Resource Development
Norine Ambrose, Cows and Fish Program
Bruce Walker, BeauTerre Soilscapes Consulting Inc.
Angela Burkinshaw, Alberta Sustainable Resource Development
Abstract:
Riparian areas provide numerous environmental, economic and social benefits,
including recharging aquifers, filtering nutrients and sediment from water, providing
habitats for fish and wildlife, storing water, and minimizing erosion. Detailed
descriptions of 90 riparian plant communities (including wetland, herbaceous, shrub
and tree types) are available for approximately 475 riparian sites in the Grassland,
Montane, and Parkland Natural Subregions of Alberta. However, these descriptions
currently do not include detailed information on soil and landscape characteristics.
Riparian areas with similar or identical plant communities can have varying soil,
parent material and groundwater conditions. These conditions may have a strong
influence on the selection of appropriate land management practices.
Soils and parent materials are being described in detail at 180 locations in the
Grassland, Montane, and Parkland Natural Subregions of Alberta. Two locations
are described for each of the 90 plant community-types. Descriptions began in 2005
and will be completed in 2008. Reporting will include relevant discussion about
the soils, parent materials and issues that affect management at each of the 90 plant
community types. Reporting will be included in Plant Community Guides for each
of the three Natural Subregions. Improved characterization of riparian soils will
allow plant ecologists and soil scientists to integrate descriptions of soils and plant
communities for a more complete landscape perspective. This work is being funded
by Agriculture and Agri-Food Canada, through the Greencover Program.
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Habitat Selection and Effects on Plant Communities by a Top Herbivore:
Cattle
Presenter: Joann Skilnick, Faculty of Environmental Design, University of
Calgary
Authors: Joann Skilnick and Marco Musiani, Faculty of Environmental
Design University of Calgary
Michael Alexander, Alberta Sustainable Resource Development
Abstract:
Rangelands make up 73,000 km2 of Alberta providing habitat to approximately six
million cattle (Bos taurus) as well as other herbivores, which are less abundant.
Proper rangeland management is essential for maintaining functioning ecosystems,
which will support both the working ranch, and other wildlife populations. The
purpose of my study is to evaluate cattle habitat selection, fine-scale distribution
and their effects on plant species abundance.
During regular livestock operations, we captured yearling bovines from an allotment
in southwestern Alberta and fitted them with GPS collars. Locations were collected
over three years and were associated with variables derived from plant community,
topography, trails and water layers.
We used Ivlev’s electivity index to determine that in spring before the grass begins
to grow cattle selected (P< 0.05) native grassland communities and used grazing
modified grassland communities equal to their availability. In autumn after plant
growth is completed, cattle used native grassland communities equal to their
availability and selected for the timothy/Kentucky bluegrass/dandelion community.
Cattle never selected forested community types. We visually assessed the amount
of grazing occurring and the results suggest that cattle do not likely change their
selection because of a depletion of resources,
We used logistic regression to test twenty-eight variables in the development of
resource selection functions (RSFs) for cattle during the spring and autumn. Akaike’s
Information Criteria indicated that the most parsimonious model predicting cattle
distribution in the spring used the variables proximity to trails and permanent
water, slope, elevation, aspect, patch size, and plant community type. Elevation,
slope, patch size, plant community type, proximity to permanent water and water
developments were the variables used in the autumn RSF.
Cattle habitat selection and distribution changes seasonally. Management of native
rangelands may be improved by taking advantage of the seasonal changes in
behaviour by cattle.
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The Use of Property Tax Credits to Conserve Natural Capital
Presenter: Cynthia Edwards
Authors: Cynthia Edwards, Lyle Boychuk, Graham Thibault, and
Dave Howerter
Abstract:
Natural lands are the ecological cornerstone of our natural capital endowment
and produce a range of non-market ecosystem benefits that our society depends
on. However privately held natural lands in the Canadian prairies continue to be
lost, in part because landowners bear the costs of retaining them without receiving
corresponding returns from the marketplace. The benefits of private natural land
retention and stewardship far outweigh the costs, and effective instruments are
needed to correct the market failure. A range of economic instruments could be used;
however, they remain largely untested and their relative value and cost efficiency
is not well understood. Municipal tax credits are one means for broader society
to assume some of the financial responsibility for natural capital stewardship and
reward private landowners who retain natural land. Municipal tax credit systems
are a logical foundation upon which to build and advance integrated incentives to
maintain and enhance the provision of ecological goods and services from Canadian
prairie ecosystems. Results from the Saskatchewan Tax Credit Pilot Project will
be presented that suggest municipal tax credits are well received by landowners,
can have a positive effect on landowner attitudes toward conservation, and can be
an efficient vehicle for society to assume a more equitable portion of the financial
responsibility for natural capital retention. Monitoring and compliance emerged as
crucial program elements and will be reviewed to provide direction to governments
and others considering this approach. Tax credits provide an efficient mechanism for
delivery of conservation incentives that can be readily understood by landowners,
and integrated with other programs, including conservation easements, market
incentives such as carbon offsets, and watershed protection initiatives.
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Climate Change
Environmental Controls of Food Web Structure and Energy Flow in Saline
Prairie Lakes
Presenter: B. Wissel, Department of Biology, University of Regina
Authors: B. Wissel, R. Cooper, S. Dietrich and P. Leavitt, Department of
Biology, University of Regina
Abstract:
Salinity excerpts unique effects on food web dynamics in addition to other key
parameters, such as nutrients, DOC, and lake morphometry. As the onset of osmotic
stress varies among trophic levels, the complexity of food webs in saline lakes is
highly variable and more diverse than in freshwater lakes. To evaluate the effects
of salinity on food web composition, we analyzed lake depth, water chemistry,
algae, and zooplankton from 70 prairie lakes, with salinity ranging from fresh to
hypersaline. In regard to water chemistry, all major ions, DOC, and N were highly
correlated with salinity, while lake depth, TP, and Ca were controlled otherwise.
Zooplankton species richness dramatically declined from fresh to hyposaline
waters, and in hypersaline lakes only two species were present. Freshwater lakes
had “typical” zooplankton species compositions; but at intermediate salinities,
salt-tolerant species such as Daphnia similis and Diaptomus nevadensis were
common, followed by large conspicuous invertebrates (e.g. isopods), and finally
artemiidae at highest salinities. Additionally to salinity, CCA identified lake depth
and Ca as variables that significantly influenced zooplankton species composition.
Phytoplankton biomass was low relative to nutrient concentrations and species
composition was not strongly affected by salinity, but cyanobacteria were more
frequent in freshwater lakes. Climate change scenarios predict that the Canadian
plains (and other regions worldwide) will experience more droughts in the future.
As saline lakes are known to be very sensitive to hydrologic changes, these systems
are critically important to detect early signs of climate change, and to predict the
consequences for lake food webs.

Saskatchewan Plantwatch: Monitoring Climate Change Through Plant
Phenology
Presenter: Deanna Trowsdale-Mutafov, Saskatchewan PlantWatch, Nature
Saskatchewan
Author:
Deanna Trowsdale-Mutafov, Saskatchewan PlantWatch, Nature
Saskatchewan
Abstract:
It is increasingly well documented that not only is climate change occurring due
primarily to greater emissions in greenhouse gases over the last few decades. We
are seeing higher temperatures, extended drought periods, greater air pollution,
widespread habitat changes, more forest fires, and a prevalence of extreme weather
that provides evidence to this claim. Prairie ecosystems, and other ecosystems, are
being impacted.
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Saskatchewan PlantWatch, a joint venture between Nature Saskatchewan,
Environment Canada’s Ecological Monitoring and Assessment Network (EMAN)
and Nature Canada, is a volunteer monitoring program that has been designed to
help identify changes that are affecting our environment. PlantWatch enables citizen
scientists to contribute to an understanding of how and why the natural environment
is changing.
PlantWatch is an active Canada-wide phenology program, which provides baseline
data to document biological responses to climate change. Since plants flower largely
in response to the amount of warmth they are exposed to, earlier flowering occurs
after warmer winters, and later flowering occurs after colder winters. Because our
climate is changing, winters are becoming warmer and Canadian PlantWatch data
indicates that plants are blooming earlier in the spring. Analysis of this data also
allows scientists to measure impacts of climate change on ecosystems, and on the
plants and animals that inhabit them.
The Saskatchewan PlantWatch program not only encourages volunteers to record
blooming dates for 20 indicator plant species, but also provides plant watching and
climate change information to members and to the public. The message of climate
change has been going into the schools with PlantWatch over the past two years
through joint presentations with Saskatchewan Watershed Authority and the Native
Plant Society of Satchewan. This initiative, Urban Prairie Restoration and Climate
Change Monitoring, has been very successful in restoring small patches of native
prairie at many schools on the Regina Plains, and providing information on preserving
biological diversity of native plants, as well as providing educational opportunities
such as climate change research through PlantWatch. PlantWatch will continue to
give presentations to schools and groups on: observation and appreciation of wild
plants; responsible stewardship of our environment; and climate change, including
how to reduce personal greenhouse gas emissions.
PlantWatch has recently developed a poster and a wall chart for educational
purposes. We would be pleased to show them in the poster presentation of the 8th
Prairie Conservation and Endangered Species Conference, as well as discuss the
program and the school based presentations.
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Endangered Species and Spaces
Birds
Burrowing Owl
Are There Enough Burrows for Burrowing Owls on PFRA Pastures? Survey
Results and the Use of Nest Boxes
Presenter: Ray G. Poulin, Department of Biological Sciences, University
of Alberta
Authors: R. G. Poulin, C.C. St. Clair, and E.M. Bayne, Department of
Biological Sciences, University of Alberta
L.D. Todd and T.I. Wellicome, Prairie and Northern Region,
Canadian Wildlife Service
E. Svendsen and B. Bristol, Agriculture and Agri-food Canada Prairie Farm Rehabilitation Administration
Abstract:
The Burrowing Owl is an Endangered species that nests in abandoned ground
squirrel and badger burrows in the open grasslands of Prairie Canada. In 2004,
13 Prairie Farm Rehabilitation Administration (PFRA) Community Pastures in
southeastern Saskatchewan were surveyed for Burrowing Owls. Only eight owl
nests were found in the survey area (35,116 ha of grassland). Although much of
these PFRA pastures are covered by native prairie vegetation, owl density was
low compared to surrounding areas. Our observations suggested that a shortage of
ground squirrel and badger burrows may be limiting the number of owls inhabiting
these pastures. Geospatial analysis (i.e. Geographic Information System) was used
to determine where within these pastures were the best areas to install nest boxes
in order to enhance Burrowing Owl habitat quality. Our prioritization of areas was
based on current and historical presence of Burrowing Owls, proximity to high
quality foraging/hunting areas and the presence of ground squirrel colonies. The
analysis suggested that the PFRA Caledonia-Elmsthorpe pasture near Wilcox,
Saskatchewan was the best location to begin installing nest boxes. From 2004-2006,
seven nest boxes were installed at high priority sites in this pasture, four of which
were installed at active nest burrows. In 2006, all seven nestboxes were used by
Burrowing Owls. Three of the seven nest boxes were used as nests, one was used as
a roost for a nearby nest and owls were observed roosting at the other three boxes
later in the summer. These nest boxes were obviously accepted by the owls and the
fact that all the nest boxes were used suggests that the number of suitable burrows
in PFRA pastures may be one of the factors limiting the number of Burrowing Owls
within these pastures.

Nesting success in Burrowing Owls: Why Don’t the Owls Come Back?
Presenter: Troy Wellicome, Prairie and Northern Region, Canadian
Wildlife Service
Authors: Adam T. Ford, Troy Wellicome, Ray Poulin, and Danielle Todd.
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Abstract:
Burrowing owl populations are declining throughout their Canadian range and are
federally listed as an endangered species. To properly counteract this enigmatic
decline, conservationists require information about the owls’ demography. Nesting
success is a major component of overall reproductive output in most birds and may
also be associated with site fidelity in owls. No previous studies have reported nesting
success across the Burrowing Owls’ range in Prairie Canada. We predicted that nesting
success would vary by habitat type: native prairie would be associated with highest
success and human-modified land cover would be associated with lowest success.
We also predicted that nest failure would negatively influence burrow reoccupancy
the following year. We analyzed four years of daily nest-survival data from Alberta
and Saskatchewan. Overall nesting success was 74%, but varied from 67% and
62% in crop fields and tame pasture, respectively, to 75% in native prairie. For the
91 nesting attempts that failed, only 1 (1%) of the nest burrows was reoccupied
the following year, despite most burrows remaining structurally intact. In contrast,
for 193 successful nesting attempts, 35 (18%) nest burrows were reoccupied the
following year. Because only some of the breeding adults were banded each year,
we are unable to ascertain how many reoccupancies were by the original birds. Our
results suggest that a) native prairie affords higher nesting success for burrowing
owls; b) successful nesting results in higher burrow reoccupancy. In the future, we
hope to determine if the lowered reoccupancy associated with failures may explain
annual decreases in population size.

Dispersal is a Cause of Burrowing Owl Decline in Canada
Presenter: Geoff Holroyd, Prairie and Northern Region, Canadian Wildlife
Service
Authors: Geoff Holroyd, Jason Duxbury, and Helen Trefry
Abstract:
In Canada, the Burrowing Owl is endangered and its numbers are rapidly declining.
There are probably less than 1000 pairs left in Canada and the number of breeding
pairs was declining at about 22% per year in the 1990s. In other parts of western
North America populations are in decline. One of the factors implicated in the
Burrowing Owl’s decline is its apparent low recruitment. Return rates for banded
birds are about 6% for hatch year owls and 30% for breeding owls. However
banding studies are limited by the ability of observers to detect bands particularly
away from their study sites. Stable isotope analysis provides a new technique to
investigate dispersal. We compared the stable isotope signatures of breeding adults
to the signatures of nestlings collected across western North America. Annual
dispersal distance for owls is about 400km indicating that many owls are dispersing
beyond the boundaries of study areas where owls are banded. Our comparison of the
origin of owls breeding in the Canadian Great Plains with those in adjacent northern
states indicates that net emigration of owls from Canada approximates the decline
of the Canadian population. The implications of these findings on burrowing owl
conservation will be discussed.
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Distribution, Ecology, and Summer Origin of Wintering Burrowing Owls in
Mexico
Presenter: Geoff Holroyd, Prairie and Northern Region,
Canadian Wildlife Service
Authors: Geoff Holroyd, Jason Duxbury, Helen Trefry, and Enrique Valdez.
Abstract:
We surveyed for Burrowing Owls in northern and central Mexico south to Oaxaca
and Guerrero during the winters of 1989-2005. With the assistance of numerous
Mexican biologists, we conducted landowner surveys and ground searches. Aerial
searches for burrowing owls outfitted with transmitters in Canada occurred in
1998-2000. In central Mexico, we studied their winter ecology, habitat use, burrow
characteristics, diet and conservation issues. In addition we analyzed feathers using
stable isotope analysis to determine the breeding origin of owls in Mexico (and
southern Texas). We found that owls in winter are concentrated in the valleys (los
bajios) of central Mexico and on the Pacific and Gulf coastal plains. In general,
Burrowing Owls in central northern Mexico tend to be residents, those in the central
valleys and Gulf coast are northern migrants and the Pacific slope includes both. The
origin of wintering owls included the entire Great Plains from northern Mexico to
southern prairie Canada. Studies of their over-winter survival indicate that mortality
is not exceptionally high in winter. The conservation implications of our research
will be discussed.
Northern Saw-whet Owl
Northern Saw-whet Owl Migration Monitoring at Delta Marsh, Manitoba
Presenter: Christopher De Ruyck, Natural Resources Institute,
University of Manitoba
Authors: Christopher De Ruyck and Nicola Koper, Natural
Resources Institute, University of Manitoba
Abstract:
The Northern Saw-whet Owl (Aegolius acadicus) is widespread throughout wooded
areas of Canada and the northern U.S. However, very little is known about their
population numbers, trends, or migratory behaviour within the Prairie Provinces. The
Delta Marsh Bird Observatory (DMBO) has run a constant-effort banding program
to monitor the autumn migration of Northern Saw-whet Owls through Delta Marsh,
Manitoba since 2000. The program operates nightly between September 15th and
October 31st and has captured, banded and recorded demographic information on
over 1400 saw-whet owls. The DMBO data shows large annual variations in total
owls caught, ranging between 97 owls in 2002, and 307 in 2005. The average age
composition of owls is 60.8% in year one, 25.4% in year two, and 2.3% aged in year
three or older. This ratio is consistent among years except in 2000, which recorded
a “spike” of 78% in year one owls, and a reduction to 7% in year two owls. The sex
ratio of captured owls is also very consistent between years, with means of 10%
male, 70% female and 20% undeterminable.
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The seven foreign-banded owls that have been recovered suggest a strong NW to
SE migration pattern. Starting in 2006 we will take feather clips from a sub-sample
of captured birds for stable isotope analysis to determine the geographic natal
and moulting areas of migrating owls. This work will continue into 2007 and the
results will provide a spatial focus for future research into saw-whet owl population
trends.

Peregrine Falcon
Status of Peregrine Falcon in the Prairies
Presenter: Geoff Holroyd, Prairie and Northern Region,
Canadian Wildlife Service
Authors: Geoff Holroyd and Ursula Banasch, Prairie and Northern Region,
Canadian Wildlife Service
Gordon Court, Alberta Sustainable Resource Development
Abstract:
DDT decimated Peregrine Falcon populations on the prairies and across southern
Canada prior to 1970. The release of captive bred peregrines in the 1980s and 1990s
returned the falcon as a nesting species to the prairies. Since 1970, surveys every
five years across Canada have tracked the recovery of this species. Despite the
continued recovery in most areas of Canada, the prairie population has not continued
to grow. Few pairs of falcons nest on natural sites in the prairies; those remaining are
clustered in urban areas. Using satellite telemetry, recent studies are being employed
to determine the foraging habitats of these falcons. Together with diet analysis we
will determine if prey availability is a limiting factor.

Raptor Migration Counts
Pembina Valley Raptor Migration Counts
Presenter: J. Paul Goosen, Biodiversity Program Coordinator, A Rocha Canada –
Christians in Conservation, Pembina Valley Field Study Centre
Authors: J. Paul Goossen, Al Schritt, Dorothy Schritt, Luc Blanchette, and
Valorie Goossen.
Abstract:
Migrating raptors were monitored in Manitoba’s Pembina River Valley for 29 days
during 13 March - 4 May 2005 and 39 days during 11 March - 18 April 2006.
Fifteen migrant raptors were identified and 17,581 individuals counted during the
two spring counts. The three most common raptors counted were Red-tailed Hawks,
Bald Eagles and Sharp-shinned Hawks. Provincial spring high counts were made
for Turkey Vultures, Bald Eagles, Sharp-shinned Hawks, Rough-legged Hawks and
Golden Eagles.
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Sage Grouse
Frequent Hybridization Occurrence in an Endangered Sage-Grouse:
Population and the Impact on Sage-Grouse Conservation
Presenter: Krissy Bush, Department of Biological Sciences, University of
Alberta
Authors: Krista L. Bush and Jennifer Carpenter, Department of Biological
Sciences, University of Alberta
Joel Nicholson, Southeast Region, Medicine Hat Office, Alberta Fish
and Wildlife
Abstract:
Greater Sage Grouse (Centrocercus urophasianus) and Plains Sharp-tailed Grouse
(Tympanuchus phasianellus jamesi) distributions overlap across the entire range of
Sage-Grouse in Canada. Sage Grouse have declined by 66%-92% over the last 30
years and are endangered in Canada. Hybridization between the two species has been
detected frequently in Alberta and Saskatchewan, likely because low population
numbers are causing Sage Grouse to find alternative mates. Six Alberta male hybrids
and 4-6 Saskatchewan male hybrids have been observed since the 1970’s. Behavioral
observations have documented the occurrence of one Saskatchewan “hybrid” lek
and two in Alberta with one to several male Sage Grouse displaying on Sharp-tail
leks. Additionally, multiple Sharp-tailed feathers have been found on Sage-Grouse
leks indicating the two species are regularly interacting. We are using microsatellites
to genetically determine potential hybrids in the Sage Grouse population (all known
hybrids display and flock with Sage Grouse) and mitochondrial DNA (inherited
from the mother) to determine the maternal species of the seven sampled hybrids.
Our findings show that hybrids possess a mixture of Sage Grouse and Sharp-tail
microsatellite alleles, indicating that hybrids may be detectable in the population
without visual observations. A previous study has also shown that the mothers of
two Alberta hybrids were Sage Grouse, which is consistent with our findings that a
radio-collared Alberta female mated with both a Sage-Grouse and a Sharp-tailed, as
determined by genetic analysis on her predated nest. Due to the high incidence of
hybridization in Canada, it appears as though this may be an indicator of a stressed
population, and may be a significant threat for Sage Grouse conservation.

Genetic Diversity Analysis of the Northern Montana Sage Grouse
Population: Consequences for the management of the endangered
Canadian sub-populations.
Presenter: Krissy Bush, Department of Biological Sciences, University of
Alberta
Authors: Krista L. Bush and Cynthia A. Paszkowski, Department of
Biological Sciences, University of Alberta
Abstract:
The Greater Sage Grouse (Centrocercus urophasianus) is endangered in Canada
and its range and population size has declined drastically throughout North
America. In Canada, the species is found in two remnant pockets, southeastern
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Alberta/southwestern Saskatchewan and Grasslands National Park in south central
Saskatchewan. Over the past 30 years the Canadian population has decreased by
66%-92% and is currently estimated at about 600 birds. In northern Montana,
the population has also declined, but there are still regions such as south Phillips
county, where the population is large and stable. The decline and extinction of
natural populations has been linked to the loss of heterozygosity and inbreeding,
therefore small populations are prone to a reduction in genetic diversity. Preliminary
genetic findings reveal that all birds north of the Missouri river in Montana form a
single population composed of three subpopulations. Sage Creek (Alberta/western
Saskatchewan) and the Milk/Missouri River Transition Zone have approximately
equal genetic diversity while the Frenchman River Region has a lower number
of alleles and observed heterozygosity. Our results suggest that both Canadian
subpopulations are more connected to Montana than they are to each other and that
there is an essential corridor for gene flow in western Saskatchewan that connects
Alberta to the rest of the population. We have also found evidence for dispersal
by both sexes and individual long-range dispersal events in excess of 200km.
Our findings offer important information for the conservation of Sage Grouse in
Canada.

Prairie Waterfowl
Spatial and Temporal Variation in Nesting Success of Prairie Ducks (SpATS)
Presenters: Melanie Radder and Mary Garvey, Institute for Wetland and
Waterfowl Research, Ducks Unlimited Canada
Authors: Robert B. Emery, David W. Howerter, Llwellyn M. Armstrong,
Michael G. Anderson, Melanie T. Radder, and Mary E. Garvey,
Institute for Wetland and Waterfowl Research,
Ducks Unlimited Canada
Abstract:
Ducks Unlimited Canada has embraced a philosophy of Adaptive Management
(AM) as the most efficient way to conserve essential habitats while gaining new
information to make conservation programs more cost-efficient. Using data specific
to the Canadian Prairies, a planning tool--the Waterfowl Productivity Model (WPM)-has been developed that links landscape and habitat-specific information on nesting
success of the five most abundant dabbling duck species occurring on the Prairies:
blue-winged teal, mallard, gadwall, northern shoveler and northern pintail. The WPM
is now being used as the basis for a second generation of conservation planning. In
keeping with the AM model where planning, implementation and evaluation go hand
in hand, the Spatial and Temporal Variation in Nesting Success of Prairie Ducks study
(SpATS) is poised to provide key feedback to ongoing conservation actions and to
enhance WPM predictions. SpATS is measuring waterfowl pair densities, nesting
success, nest-site selection, mammal and raptor abundance, and vegetative and landuse characteristics at 120, 41-km2 study sites in prairie and parkland Canada from
2002-2012. Stratified random sampling was used to select study sites with varying
waterfowl densities and amounts of perennial cover. Since 2002, 78 individual study
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sites have been monitored; each site will be visited twice over the 11- year period.
Preliminary modeling of nesting information collected during 2002-2005 (n = 2,697
waterfowl nests; 61 study sites) shows higher nesting success for the prairie vs. the
parkland biome (28% vs. 12%), and increasing nesting success with higher levels of
herbaceous cover on the landscape.

Piping Plover
Factors affecting Piping Plover productivity at Big Quill Lake, Saskatchewan
Presenter: Cheri L. Gratto-Trevor, Prairie and Northern Region, Canadian
Wildlife Service, Saskatoon, SK
Cheri L. Gratto-Trevor, Prairie and Northern Region, Canadian
Author:
Wildlife Service, Saskatoon, SK
Abstract:
Piping Plovers (Charadrius melodus) have been listed as Endangered in Canada
since 1985. Most of the Canadian Prairie population breeds in Saskatchewan, but
natural productivity rates have been examined in few locations in Saskatchewan,
and generally over very short time periods. This poster examines factors affecting
productivity of Piping Plovers at Big Quill Lake from 2002-2006, compared to results
from previous studies (Whyte 1985: 1981-1982; Harris et al. 2005: 1993-1995).
Natural water levels have varied considerably during this time. Combining results
from the three studies, nest success was considerably lower when water levels were
high. However, even in the high water year of 2006, virtually all nest loss was due
to predation of eggs, perhaps because there was considerably less nesting habitat to
search. Fledging success was not related to water levels, but potentially to weather
conditions around hatch, since mean June daily maximums (from Wynyard) in low
fledging success years averaged lower than maximums in higher fledging success
years. Precipitation records are more problematic. Rainstorms and hail observed
at Big Quill Lake in 2006 were not always recorded in the Wynyard Environment
Canada database, so conditions in Wynyard may not always reflect weather events
important to birds on the lake. Environmental conditions may affect the number of
days it takes young to fledge (so potentially growth rate and time available to ground
predators). Young fledged at an average of 22 days of age in the early initiation year
of 2003, compared to 29 days in the late initiation year of 2004. Productivity of
Piping Plovers at Big Quill Lake varies dramatically from year to year, primarily
due (directly or indirectly) to natural environmental conditions. From 2002 through
2006, fledging success varied from about 0.3 to 2.0 fledged young per pair, averaging
about 1.1 during those years.
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After the Flood: Conservation of Piping Plovers through Emergency Captive
Rearing
Presenter: Corie L. White, Saskatchewan Watershed Authority
Authors: Corie L. White and D. Glen McMaster, Saskatchewan Watershed
Authority, Regina, SK.
Abstract:
The South Saskatchewan River, Saskatchewan, Canada provides quality nesting
habitat for piping plovers (Charadrius melodus) supporting up to 5.0% of the North
American breeding population. As a result, meeting long-term recovery objectives
requires the South Saskatchewan River to contribute to the recruitment of young
into the breeding population. In 2005, record rainfall and flooding along the South
Saskatchewan River jeopardized the survival of over 80% of 150 piping plover nests.
In response to the flooding event, 276 eggs were collected from 75 nests for captive
rearing. Eggs were artificially incubated to hatching, reared in brood boxes until a
body mass of 26 g was achieved, and transferred to outdoor flight pens until they
were capable of flight. Ninety percent of the collected eggs hatched. Sand-induced
starvation was the cause of the majority of mortality (71%), which occurred during
the brood box stage. Changing the box substrate and food type rectified this problem.
Ultimately, 110 (44% of viable eggs) were released at Chaplin Lake, Saskatchewan.
The overall fledging rate for the South Saskatchewan River was 0.78 chicks/pair.
Without captive rearing initiatives, fledging rates of 0.06 chicks/pair would have
been attained. Ongoing evaluation of the project includes determination of juvenile
survival, recruitment and productivity of captive-release birds. Over the winter of
2005/2006, 21 (19%) of the captive release birds were re-sighted along the Texas
Gulf Coast. During the 2006 breeding season the return rates for the captive reared
young was 17 (15%) with 1 individual confirmed breeding. A total of 5 individuals
were re-sighted on both the winter and breeding grounds, resulting in a total of
33 (30%) individuals re-sighted after release. Despite ongoing evaluation of this
management strategy, captive rearing seems to be a viable management technique,
which can be applied as a last resort in emergency situations when alternative
management strategies are ineffective.

Common Nighthawk
Influence of Local and Landscape Factors on Habitat Use by Common
Nighthawks in Southwestern Saskatchewan
Presenter: Janet W. Ng, Department of Biology, University of Regina
Authors: Janet W. Ng and R. Mark Brigham, Department of Biology,
University of Regina
Joseph M. Piwowar, Department of Geography,University of Regina
Stephen K. Davis, Prairie and Northern Region, Canadian Wildlife 		
Service and Department of Biology,University of Regina
Abstract:
Common nighthawks (Chordeiles minor, a facultative native grassland bird) range
over large parts of North America. Few studies have attempted to characterize habitat
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used by these birds. Information on habitat requirements is needed as Breeding Bird
Survey trends indicate that the population is declining in North America, potentially
due to habitat loss. The extent by which habitat loss is affecting nighthawk populations
is difficult to determine because nighthawks are often found in anthropogenically
altered landscapes in addition to native habitat. Furthermore, studies on habitat use
by nighthawk species that are measured at scales larger than roost or nest sites are
almost non-existent. In 2001, surveys for nighthawks were conducted throughout
southwestern Saskatchewan, where the landscape is composed of both native
grassland and cultivated cropland, with varying degrees of human disturbance and
development. Surveys recorded presence/absence of nighthawks within a 400 m
radius of the stop site. We used a geographic information system (GIS), digital
spatial data, and an information theoretic approach to determine important habitat
characteristics used by nighthawks. Based on a priori hypotheses, we included two
landcover classes (native grassland and cropland), distance to water, habitat edge
density, road density, and vegetation productivity as explanatory variables in our
multivariate analysis. The variables were measured at two spatial scales: 1) local within a circular buffer 0.4 km radius around each point survey and, 2) landscape
- within a buffer 1.6 km wide around each survey transect. Reasons for population
decline are likely multi-factorial, but the outcomes of our study will enable us
to assess whether the loss of native grassland habitat is a contributing factor to
nighthawk decline. In response to population declines, wildlife managers can use
our model to assess habitat requirements and predict nighthawk occurrence.

Sprague’s Pipit
Parental care by Sprague’s Pipits: nestling provisioning and growth rates in
native and planted grasslands.
Presenter: Kimberly M. Dohms, Department of Biology, University of Regina
Authors: Kimberly M. Dohms and R. Mark Brigham, Department of Biology,
University of Regina
Stephen K. Davis, Prairie and Northern Region, Canadian Wildlife
Service and Department of Biology, University of Regina
Abstract:
Providing adequate food and shelter to nestlings are particularly important aspects
of parental care that directly influence nestling growth, survival, and ultimately
recruitment.
During the summer of 2006, I recorded parental care by Sprague’s Pipit (Anthus
spragueii) and nestling growth rates to determine whether nestling provisioning and
growth rates differed between nests in native and planted grassland sites. I recorded
all activity at randomly selected nests using miniature infrared video cameras and
24-hour time-lapse videocassette recorders. Analysis of video footage allowed me to
quantify provisioning rates (number of prey deliveries/hour) from sunrise to sunset.
Prey deliveries consisted of an adult pipit visiting nestlings with invertebrate prey
and then brooding nestlings or leaving the nest area. To determine nestling growth
rates and patterns, I recorded nestling mass, tarsus length and overall condition every
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second day, to minimize disturbance and reduce potential impacts on nest survival.
I quantified provision rates and growth rates at 10 and 18 pipit nests, respectively.
Preliminary results from this past field season will be presented and discussed.

Influence of landscape characteristics on the distribution and abundance of
Sprague’s pipits (Anthus spragueii).
Presenter: Janessa Champagne, Natural Resources Institute, University of
Manitoba
Authors: Janessa Champagne and Nicola Koper, Natural Resources Institute,
University of Manitoba
Abstract:
Sprague’s pipits (Anthus spragueii) are experiencing rapidly declining population
sizes across their range, yet little is understood about the factors affecting their
spatial distribution or declines. We examined the sensitivities of Sprague’s pipits to
habitat edges across 32 dry mixed-grass prairie fields of southern Alberta. Between
2000 and 2002, more than 500 point-counts were conducted to determine effects of
distance to wetlands, roads and cropland on pipit density. Pipits were most sensitive
to distance to cropland, as edge effects were evident over 2 km away from cropland/
forage. Effects of roads were found more than 300 m away, and effects of wetlands
were found more than 600 m away. Edge effects may be influencing the landscapescale patterns of spatial distribution and abundance of Sprague’s pipits, and may
explain the rapid population decline of this species. Conservation of this threatened
species may be improved by reducing fragmentation from anthropogenic habitat
features.

Variation in Territory Size of Sprague’s Pipit in Native versus Planted
Grasslands
Presenter: Ryan J. Fisher, Department of Biology, University of Regina
Authors: Ryan J. Fisher and R. Mark Brigham, Department of Biology,
University of Regina
Stephen K. Davis, Prairie and Northern Region, Canadian Wildlife
Service and Department of Biology, University of Regina
Abstract:
Territory size of birds is likely dependent on food abundance and or density of
conspecifics and may be an indicator of habitat quality. Territories may be larger in
habitats with low food abundance or a low density of conspecifics compared to other
habitats. Our objective was to compare territory size of Sprague’s Pipits (Anthus
spragueii – a native grassland specialist) in native grasslands (high-quality habitat)
versus planted hay fields (low quality) in the Last Mountain Lake National Wildlife
Area, Saskatchewan, Canada over two years. An interactive effect of habitat type and
year was the best model explaining territory size. In 2004, pipit territories in planted
hay fields were larger than in native grassland ( hay field = 4.86 ha, n = 11; native= 2.87
ha, n = 18). In 2005, territories in the two habitats were approximately the same size
( hay field = 2.27 ha, n = 16; native= 2.45 ha, n = 12). Territory size variation may be
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due to changes in food abundance or density of pipits, within or among years. In
2006, we will assess whether planted hay fields represent lower quality habitats by
comparing food abundance and conspecific density on each habitat type.

Loggerhead Shrike
Using Logistic Regression to Model Loggerhead Shrike Habitat Suitability
in Grasslands National Park of Canada
Presenter: Yuhong He, Department of Geography, University of Saskatchewan
Authors: Yuhong He, Department of Geography, University of Saskatchewan
John F. Wilmshurst, Western and Northern Service Centre,
Parks Canada
Robert Sissons and Pat Fargey, Parks Canada, Grasslands National
Park of Canada
Corresponding Author: Xulin Guo, Department of Geography, University of
Saskatchewan
Abstract:
The loggerhead shrikes (Lanius ludovicianus excubitorides) are native to Grasslands
National Park of Canada (GNPC), however, multiple factors, including landuse
change, pesticide use, habitat fragmentation or direct human caused mortality may
have all contributed to the drop in loggerhead shrike numbers. Modeling Loggerhead
Shrike Habitat in GNPC would help wildlife managers and policy makers with
proactive planning. In this study, we use logistic regression model to simulate and
predict critical habitat for Loggerhead Shrikes based on ground measurements
and remote sensing data, measured in the summer of 2006. Results indicated that
the model created was able to successfully predict suitable Loggerhead Shrikes
habitat. The resulting habitat suitability maps can assist management agencies in
the identification of potential Loggerhead Shrikes habitat, areas where human/
Loggerhead Shrikes conflicts are likely to occur, and areas that should be considered
critical Loggerhead Shrikes habitat.

Grassland Songbirds
Passerine Productivity in Grasslands National Park, Saskatchewan
Presenter: Jennifer Lusk, Natural Resources Institute, University of Manitoba
Authors: Jennifer Lusk and Nicola Koper, Natural Resources Institute,
University of Manitoba
Abstract:
Grasslands National Park of Canada (GNPC) in south-central Saskatchewan is home
to many threatened, rare, and endangered species including the threatened Sprague’s
pipit (Anthus spragueii). The grasslands in the East Block of GNPC have not been
grazed in 15 years. A grazing experiment has been initiated within the East Block to
increase the heterogeneity of vegetation and create habitat for more species. Cattle
will be reintroduced into the park in 2008.
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In 2006 we collected pre-treatment data on the productivity of Sprague’s pipits and
other ground-nesting songbirds. The study area consisted of 9 ungrazed pastures
located in GNPC and 4 grazed pastures located in the nearby Mankota Community
Pasture. Eighty-two nests were found though systematic searching of 26, 300 x 300
m plots, and 103 nests were found incidentally.
The average density of nests on grazed plots (5.57) was more than double that of
ungrazed plots (2.22). Preliminary results suggest that nesting success was higher
for Baird’s sparrows (Ammodramus bairdii), chestnut-collared longspurs (Calcarius
ornatus), and vesper sparrows (Pooecetes gramineus) in the grazed pastures. Lark
bunting (Calamospiza melanocorys) nesting success in ungrazed pastures was
almost double that of grazed pastures. Sprague’s pipit nesting success was similar
in grazed and ungrazed pastures. The 2006 and 2007 research will provide baseline
data for comparison with grazing regimes introduced into GNPC in 2008.

The Role of Landscape Composition and Habitat Management in Determining
Natal Dispersal and Breeding Philopatry in Three Grassland Passerines: A
Stable Isotope Approach.
Presenter: Katherine R. Brewster, Department of Biology, University of
Saskatchewan
Authors: Katherine R. Brewster, Department of Biology, University of
Saskatchewan
Keith A. Hobson, Department of Biology, University of Saskatchewan
and Prairie and Northern Region, Canadian Wildlife Service
Stephen K. Davis, Prairie and Northern Region, Canadian Wildlife
Service and Department of Biology, University of Regina
Abstract:
Grassland bird populations are declining across North America. Although conversion
of grassland habitat to cropland has likely been a main contributor to this decline,
habitat degradation and fragmentation may be compounding the problem. Habitat
degradation and fragmentation may limit successful reproduction and therefore
influence an individual’s choice of breeding location. Little is known about dispersal
and breeding-site philopatry in grassland songbirds due to the difficulty in tracking
using conventional mark-recapture methods. Recent advances in stable isotope
methods now make it possible to track minimum levels of dispersal into breeding
populations in North America. Using stable-hydrogen isotope analysis of feathers
grown on the breeding grounds, we will analyze how landscape quality and habitat
management affect the breeding philopatry and natal dispersal of three grassland
passerines, Sprague’s Pipit (Anthus spragueii), Savannah Sparrow (Passerculus
sandwichensis), and Baird’s Sparrow (Ammodramus bairdii). Preliminary results
and future analyses will be discussed.
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Grassland Bird Habitat
Characterizing Grassland Biophysical Properties with Remote Sensing
Products for Recovery of Grassland Species at Risk
Presenter: Xulin Guo, Department of Geography, University of Saskatchewan
Authors: Xulin Guo, Yuhong He and Chunhua Zhang, Department of
Geography, University of Saskatchewan
John F. Wilmshurst, Western and Northern Service Centre,
Parks Canada
Robert Sissons and Pat Fargey, Parks Canada, Grasslands
National Park of Canada
Abstract:
Action plan for recovering species at risk (SAR) depends on the understanding
of plant community distribution, vegetation structure, quality of the food source,
and the impact of environmental factors such as climate change at large scale
and disturbance at small scale as these are fundamental factors for SAR habitat.
Therefore, it is essential to advance our knowledge of understanding the SAR habitat
distribution, habitat quality and dynamics, as well as developing an effective tool for
measuring and monitoring SAR habitat changes. With advantages of non-destructive,
low cost, and high efficient on land surface vegetation biophysical parameter
characterization, remote sensing provides a potential tool for helping SAR recovery
action. The objective of this study was to assess the most suitable techniques of
using remote sensing data including optical remote sensing and hyperspectral remote
sensing to quantify grassland heterogeneity spatially and vertically. The study was
conducted in a mixed grass prairie with field data and matched satellite imagery.
Results showed that northern mixed grasslands are unique for their high amount
of non-photosynthetic materials and low to medium green vegetation cover, which
challenged applying remote sensing. However, different level of remote sensing
products provided promising results in assisting species at risk recovery plans.

Right-of-Ways (ROWs) as Alternative Habitats for Grassland Birds
Presenter: Lionel Leston, Natural Resources Institute, University of Manitoba
Authors: Lionel Leston and Nicola Koper, Natural Resources Institute,
University of Manitoba
Abstract:
Given recent declines in native prairies and grassland birds, transmission line rightof-ways (hereafter “ROWs”) that have been recolonized by native prairie plants
might provide significant alternative habitat for such birds. However, ROWs
are usually managed as exotic lawns by mowing and spraying to eliminate trees
growing beneath them. For ROWs to be suitable habitats for grassland birds there
must be similar measures of habitat use and habitat quality (food resources, nest
success) in both ROWs and remnant prairies. I propose to survey abundance and
diversity of multiple species grouped by trophic level (e.g. plants as food for insects;
insects as food for songbirds; songbirds; predators and brood parasites of songbirds)
within at least 10 remnant prairies, mowed ROWs, and unmowed ROWs in and near
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Winnipeg, Canada. I will also locate nests and monitor nest success for grassland
birds at these sites, as well as test for a relationship between the relative abundances of
organisms at different trophic levels (resources, predators) to nest success in ROWs
and remnant prairies. Simultaneous surveys reflecting multiple trophic levels could
thus illuminate the mechanisms affecting habitat quality for birds in a manmade
environment, and might serve as an efficient substitute for habitat quality studies
dependent on measures of nest success and survivorship. If ROWs recolonized by
native prairie plants are shown to be acceptable habitat for grassland birds, there
will be an incentive to restore more ROWs as the tall-grass prairies that historically
occupied the Winnipeg region.

INSECTS
Conservation of Saskatchewan’s Insects: Recovery Strategy Development
for the Mormon Metalmark, Apodemia mormo
Presenter: Allison E. Henderson, Parks Canada, Grasslands National Park of
Canada
Authors: Allison E. Henderson and Pat Fargey, Parks Canada, Grasslands
National Park of Canada
Abstract:
As insects, butterflies belong to the most abundant and diverse group of animals in
the world. Despite this, many people, including committed conservationists, find
it difficult to grasp the concept of conserving insects or other small animals (New,
1997). A recent decline in global butterfly populations and an emerging recognition
of butterflies as important indicators of community health are inciting new interest
in butterfly conservation. In Saskatchewan, the Mormon Metalmark, Apodemia
mormo, is a rare butterfly of arid regions that occurs in and around Grasslands
National Park (GNP). In 2003, A. mormo was listed as threatened under the Canadian
Species at Risk Act. A recovery strategy is currently being developed. I will present
Parks Canada’s approach to monitoring A. mormo in GNP and highlight research
applicable to recovery strategy development. Feedback on Parks Canada’s proposed
monitoring and research approach and general discussion surrounding conservation
of this rare butterfly are indeed encouraged.

REPTILES
Prairie Rattlesnake Foraging Strategies: The Influence of Changing
Landscapes and Changing Risks
Presenter: Dennis Jorgensen
Authors: Dennis Jorgensen and C.C. Gates.
Abstract:
Optimality models often assume that organisms know the location of the resources
for which they are searching. However it is more reasonable to assume that the
searcher is “naïve” considering that the distribution and abundance of resources
tends to vary both spatially and temporally. This being the case, search strategies
should maximize the likelihood of encountering resource targets the locations of
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which are unknown. Past research on the foraging migrations of prairie rattlesnakes
determined that long-distance (up to 25 km) fixed-bearing migrations from overwintering dens are common. Simulation models provide evidence that fixed-bearing
movements maximize the likelihood that prairie rattlesnakes will encounter prey
and mates that are spatially clustered at points within range of their migrations.
Agriculture and roads in southeastern Alberta have significantly altered the landscape
in which the prairie rattlesnakes forage and mate. It is expected that cultivation
has also altered the distribution and abundance of resources, and more specifically
prey sought by migrating rattlesnakes. 27 non-gravid female prairie rattlesnakes
were radio-tracked in either native or agricultural landscapes near Medicine Hat
Alberta to determine whether search strategies differ among rattlesnakes in the
two landscapes. Our results suggest that migratory prairie rattlesnakes do not alter
their search strategy in response to human modified landscapes (cultivation and
roads), but rather that prairie rattlesnake populations subject to frequent mortality of
migrants on roads consist almost entirely of non-migratory individuals. We suspect
that resident prairie rattlesnakes may have a reduced capacity to secure resources
and therefore rattlesnake populations that have been altered by the effects of road
mortality in Alberta are less likely to recover in the future.

AMPHIBIANS
Orientation and Movement Behaviour of Juvenile Northern Leopard Frogs:
Potential Implications for Reintroduction Strategies
Authors: Lynne Fraser and Axel Moehrenschlager, Centre for Conservation
Research, Calgary Zoo and Department of Biological Sciences,
University of Calgary
Anthony P. Russell, Department of Biological Sciences,
University of Calgary
Abstract:
Northern leopard frogs (Lithobates pipiens) are a Threatened species in Alberta,
and their persistence in the province may rely on reintroductions of early life stages
back into historically occupied habitat. Little is known however, about the natural
dispersal abilities of juvenile frogs and what features of the environment they use to
orient themselves towards suitable terrestrial habitat. Regardless of the life-history
stage used for reintroduction, we do not understand the link between movement
patterns and habitat characteristics. If juvenile frogs are used for reintroductions
the likelihood of juveniles dispersing from the reintroduction site needs to be
determined and what the risk of mortality is compared to frogs in extant populations.
We monitored natural breeding ponds and documented spatial and temporal patterns
of egg-laying and tadpole distributions. We surrounded one pond with drift fences
and pitfall traps to capture dispersing young-of-year to identify dispersal direction.
Results indicate that egg-laying patterns and juvenile dispersal are non-random but
the mechanisms used for each life-history stage may differ. Natural populations of
juvenile frogs were found to disperse as far as 500m from their natal pond, whereas
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reintroduced frogs were not found more than 300m from the release site. Body
sizes of juveniles differed between naturally dispersing frogs and reintroduced
frogs. The improved understanding of orientation strategies, dispersal abilities,
and potential barriers between breeding and overwintering habitats will help
inform future choices for reintroduction sites. Further exploration of the causes and
mechanisms of dispersal patterns will help make informed decisions for amphibian
reintroduction strategies by understanding the impact of the chosen release method
and the surrounding environment on the success of the reintroduced population.

MAMMALS
Swift Fox
Faecal DNA Sampling as a Non-invasive Population Survey: A New Technique
for the Endangered Canadian Swift Fox (Vulpes velox)
Presenter: Medea Curteanu
Authors: Micheline Manseau, Paul Wilson, Mark Ball, Axel
Moehrenschlager, and Pat Fargey.
Abstract:
Non-invasive individual identification using DNA obtained from faecal material has
become a powerful tool in wildlife management and species conservation. Our study
evaluated the effectiveness of faecal DNA sampling as a non-invasive population
survey method for the endangered Canadian swift fox (Vulpes velox). Two different
field methods of collecting fresh (<1 day old) swift fox faecal material were compared
in summer and winter conditions in both high and low swift fox density areas in
southwestern Saskatchewan. For method 1, we systematically searched available
roads and trails in six townships for canid-like scats. For method 2, in the same
six townships we set up bait-stations at 500 m interval along 5-km transects which
we re-baited for four consecutive days. We assessed the quantity and quality of
total and target DNA extracted from summer and winter-collected canid-like faecal
samples. Total DNA concentration was quantified using PicoGreenTM fluorescence
assay while target DNA (microsatellite DNA) was amplified using species-specific
markers and the products compared with known amount of swift fox DNA at similar
concentrations.
Using the roads/trails method a total of 210 fox-like scats were collected in summer
and 71 in winter while using the bait-station method a total of 66 scats were
collected in summer and 79 in winter. We found that fresh swift fox faecal samples
can be easily located in the field and that some samples produced high quality target
DNA (up to 5ng) required for genotyping. Preliminary results indicate that the baitstation method is the most time and cost efficient method for collecting swift fox
faecal material and that faecal DNA sampling can be an effective population survey
technique for the Canadian swift fox.

349

Return of an Extirpated Carnivore: Continuous Population Expansion of
Reintroduced Swift Foxes in Canada and Montana
Presenter: A. Moehrenschlager, Centre for Conservation Research, Calgary
Zoological Society
Authors: A. Moehrenschlager, Centre for Conservation Research, Calgary
Zoological Society
C. Moehrenschlager, Wildlife Preservation Canada
Abstract:
Although swift foxes were once so abundant that a minimum of 117,025 were trapped
between 1853 and 1877, this species was extirpated from Canada by the late 1930s.
Since 1983, reintroduction efforts have been underway to restore this imperilled
carnivore to sustainable levels. Population censuses using replicated live-trapping
techniques were conducted in the winters of 1996/1997, 2000/2001, and 2005/2006
to determine changes in demography. Between 1996/1997 and 2000/2001, the
abundance and distribution of the Canadian swift fox population increased, swift
foxes had spread into northern regions of Montana, and the previously fragmented
population showed signs of connectivity. However, the core of the population had a
high rate of exposure to canine distemper and parvovirus and it was unclear whether
the reintroduced swift fox population would be able to sustain its 2001 levels into the
future. A study area of 237 townships was sampled from October 2005 to February
2006. In total, 196 foxes were caught and released and all captured foxes were
wild-born. The proportion of townships with fox captures increased from 39.7% in
2000/2001 to 52.1% in 2005/2006 and swift foxes spanned 21,954 km2. This change
in distribution was primarily driven by an expansion of foxes in Montana. Fox
abundance also increased, as the number of foxes caught on replicated townships
increased 30.5% by 2005/2006. Population connectivity also improved; captured
foxes were separated by no more than one township compared to a maximum of
three townships in 2000/2001. The results indicate that this is the most successful
reintroduction of a nationally extirpated carnivore in the world. This success story
has evolved through the cooperation of Canadians and Americans, government
and non-government agencies, biologists, and landowners. Hence, the recovery of
endangered species across provincial and national borders is possible if science,
management, and stewardship advances are utilized through effective partnerships.

Ord’s Kangaroo Rat
Assessment of Ord’s Kangaroo Rats in Natural Versus Road Habitats
Presenter: Andy Teucher, Department of Biological Sciences, University of
Calgary
Authors: Andy C. Teucher, Sandi E. Robertson, Darren J. Bender, David
L. Gummer, and Alwynne Beaudoin.
Abstract:
Ord’s kangaroo rats are restricted to open, sandy habitats that facilitate their hopping
style of locomotion and extensive burrowing habits. Natural habitats consist of
actively eroding sand dunes, steep sandy slopes in river valleys, and other small
350

patches of open ground in prairie sand hills. Kangaroo rats also opportunistically
colonize other sites that have been disturbed by human activities, such as access
roads, trails, and fireguards. We predicted that kangaroo rats that inhabit roads may
experience higher encounter rates with predators, parasites, and alien invasive plant
species, due to the linear configuration and high connectivity of roads and trails in
comparison with natural, sandy habitats. To improve understanding of the role of
roads for this species, we conducted field studies of kangaroo rats from 2004 to
2005 in natural and road habitats of Canadian Forces Base Suffield, Alberta. We
found that kangaroo rats that occupied roads exhibited significantly higher predation
risk, higher prevalence of botfly parasites, higher frequencies of alien invasive plant
seeds in diet samples, lower body condition, and lower annual survival rates than
kangaroo rats in natural habitats. Our findings indicate that roads and trails represent
low quality habitats that are not substitutable for natural habitats, and may serve as
population sinks for kangaroo rats.
Pronghorn Antelope

Pronghorn as a Focal Species for Conservation Planning in the Northern
Great Plains
Presenter: Mike Suitor, Faculty of Environmental Design, University of
Calgary
Authors: C. Cormack Gates, University of Calgary
Paul Jones, Alberta Conservation Association
Dale Eslinger, Alberta Sustainable Resource Development
Kyran Kunkel, World Wildlife Fund US
Mike Suitor, Katherine Sheriff and Tobin Seagel, University of Calgary
Mike Grue, Alberta Conservation Association
Darren Bender and Paul Knaga, University of Calgary
Kim Morten, Alberta Sustainable Resource Development
Peter Gogan, US Geological Survey-Biological Service
Abstract:
Economic pressures are incrementally reducing the capacity of the Northern Great
Plains to support biodiversity by continuing to alter its composition, configuration
and ecological function. Since it is impractical to monitor or measure all species’
responses to landscape change, it is useful to select a subset of focal species that
can represent the spatial compositional and functional requirements of others. The
pronghorn is a relatively ubiquitous obligate grassland species that may seem a poor
indicator for the ecosystem, because it is common. However, preliminary research in
Alberta indicates pronghorn distribution and demography are sensitive to landscape
composition and change. Across 22 years of survey data, Ln [density] was directly
related to the proportion of native prairie remaining in Antelope Management Areas
(R2 = 0.57, P < 0.001). GPS telemetry revealed long distance migration (>100 km)
did not occur among pronghorn captured during winter in cultivated landscapes,
but was common in pronghorn captured in mixed and native prairie winter ranges.
Landscape configuration and anthropogenic features appeared to influence migration
occurrence and pathway selection. Demography was sensitive to climate, including
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growing season precipitation and winter severity. Furthermore, the pronghorn is a
charismatic species that is highly valued as a game animal and its status is routinely
monitored by wildlife agencies. We suggest that although common, the biological
and socioeconomic attributes of pronghorn make it a priority species to include with
others as an indicator for cooperative landscape-scale conservation planning in the
transboundary region of Montana, Alberta and Saskatchewan. We refer to this area
as the Northern Sage Steppe.

Black-footed Ferret
Habitat Model for Black-tailed Prairie Dogs to support Black-footed Ferrets in
Grasslands National Park
Presenter: David Gummer, Royal Alberta Museum
Authors: David L. Gummer, Tara R. Stephens, and Darren J. Bender.
Abstract:
Black-footed ferrets are specialist predators that rely on prairie dogs as their
primary prey and for creation of burrows that ferrets require for habitat. Ferrets
were extirpated from Canada by 1974 and a national recovery strategy is currently
under development to reintroduce captive-reared ferrets in black-tailed prairie dog
colonies in Grasslands National Park and surrounding lands. Preliminary population
models suggest that prairie dog colonies will need to be expanded to achieve a
reasonable likelihood of supporting ferrets. Therefore, our goal was to identify the
characteristics and spatial distribution of available habitat for black-tailed prairie
dogs to support black-footed ferrets in Grasslands National Park. We assembled
a predictive spatial model of prairie dog habitat and used this model to identify
additional, suitable habitats that are not presently occupied by prairie dogs in
Grasslands National Park. Our results serve as an inventory of potential habitat for
prairie dogs and ferrets, which can be used for future decisions regarding optimal
locations for prairie dog management and ferret recovery activities to occur. Our
findings include an estimate of the maximum theoretical size and configuration of
prairie dog colonies that could potentially be accommodated within Grasslands
National Park, which contributes to understanding of overall feasibility and habitat
requirements for ferret recovery in Canada.

RARE PLANTS
Smooth Goosefoot: The Enigmatic Annual of the Western Dunes
Presenter: Diana Bizecki Robson, Manitoba Museum of Man and Nature
Author:
Diana Bizecki Robson, Manitoba Museum of Man and Nature
Abstract:
Smooth Goosefoot (Chenopodium subglabrum) was recently designated a “special
concern” species by the Committee on the Status of Endangered Wildlife in Canada.
This species is rare as it is restricted to areas of partially active sand either in dune
fields or along riparian areas in the Prairie Provinces. Periodic monitoring of this
annual plant has shown that in addition to being spatially rare it is temporally rare,
germinating at its peak during years when there is abundant late summer moisture.
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Concerted search efforts in appropriate habitats during the last decade has revealed
that this species is more widespread than previously thought, with new populations
being found in the Bigstick-Crane Lakes, Great, Seward and Tunstall Sand Hills in
Saskatchewan and in the Carberry Sand Hills of Manitoba. These discoveries are
balanced by the apparent extirpation of at least six historical populations. Currently
the largest population in Canada is in the Great Sand Hills of Saskatchewan where
several thousand plants grow during favourable years. This species was deemed
worthy of protection due to the threat that dune stabilization, invasive species
encroachment, oil and gas exploration and recreational activities pose.

Establishing a Benchmark and Methodology for Monitoring Soapweed
(Yucca glauca) at Onefour
Presenter: Cheryl Bradley
Authors: Cheryl Bradley and Cliff Wallis
Abstract:
The largest of two populations of soapweed (Yucca glauca) in Canada, a provincially
and federally listed Species at Risk (Threatened), was surveyed in 2006 on the
Agriculture and AgriFood Canada (AAFC) Onefour Research Farm in southeastern
Alberta. The purposes of the survey were (1) to define a benchmark of population
extent and size and (2) to define a practical and repeatable methodology that
would allow scientific evaluation of change in population over three generations
as required to apply IUCN criteria. A total population count was undertaken in the
upland portion of the population; a restricted random sampling methodology using
40 m2 (20 m x 2 m) quadrats was defined and applied on valley slopes.
Results include a map (GPS layer) of the population’s areal extent. Fifty percent
of 103 quadrats had soapweed. The population estimate, with 95% confidence, is
45,560 to 71,540 clones and 153,980 to 246,690 rosettes. In 2006, 36% of clones
and 21% of rosettes in quadrats bore fruit. Future monitoring will require about
80 quadrats, measuring frequency of plots with soapweed, to detect at least a 30%
change in the population. This level of sampling will involve approximately five
days of field work. Since soapweed is a long-lived plant (15-20 years), monitoring
frequency is recommended to be once every 10 to 15 years.
More frequent monitoring, as suggested by Hurlburt (2005), is required to track
population trends in the yucca moth (Tegeticula yuccasella), a Species At Risk
(Endangered) that has an obligate mutualistic relationship with soapweed.
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Multi-species Grassland Stewardship and Monitoring
Nature Conservancy of Canada’s Summer Conservation Intern Program
Presenter: Tara Worobetz, Nature Conservancy of Canada, Alberta Region
Author:
Tara Worobetz, Nature Conservancy of Canada, Alberta Region
Abstract:
At the Nature Conservancy of Canada-Alberta Region, we pride ourselves on our
stewardship capacity. One important component of the stewardship program is
our commitment to monitoring our conservation properties across the province.
Both lands owned by Nature Conservancy of Canada, and lands with conservation
easements get monitored annually. This volume of work, encompassing 25 natural
areas and 135 properties, could not be completed without the Summer Conservation
Interns that Nature Conservancy of Canada-Alberta Region hires from colleges
and universities across the Province. In most cases, summer conservation interns
come from programs such as natural resources management, conservation biology,
environmental science and range management. In 2006, 13 interns spent their
summer visiting NCC projects throughout Alberta to reproduce photo reference
points, inventory vegetation, wildlife, and invasive species, note stewardship
concerns, and provide recommendations for how to best deal with management
issues. As well, interns conducted range and riparian health assessments and range
condition assessments on NCC properties in the Waterton Park Front area.
Rare species observed on NCC owned properties are reported to the Alberta Natural
Heritage Information Center (ANHIC) and the Fish and Wildlife Management
Information System (FWMIS). If conservation easement holders give their approval,
this information is submitted for their conservation easement properties as well.
After completing their fieldwork, the Summer Conservation Interns return to the
office to produce a monitoring report for each property. Included in the report are
the photo reference points reproduced on the property, information about invasive
species present, vegetation and wildlife observed and management (stewardship)
observations and recommendations. These monitoring reports are an integral
component of Nature Conservancy of Canada-Alberta Region’s stewardship program
and are used to plan future management activities. Each conservation easement
holder receives a copy of the monitoring report for their property. This gives Nature
Conservancy of Canada staff a chance to connect with the conservation easement
holders at least once a year and maintain an ongoing, productive relationship.
The Summer Conservation Intern Program began in 2000 with one intern. Since
then, the program and the number of interns have grown each year. In 2006, the
13 interns monitored 135 properties throughout Alberta, comprising approximately
98,000 acres.
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Raising the Bar: New Inventory and Monitoring Guidelines for Prairie Plant
Species At Risk
Presenter: Jennifer Neudorf, Prairie and Northern Region, Environment Canada
Authors: Darcy C. Henderson, Jennifer R. Neudorf and Candace L. Elchuk,
Prairie and Northern Region, Environment Canada
Abstract:
Several vascular plant species in the three Prairie Provinces have been listed
under the Species At Risk Act (SARA) as endangered, threatened or of special
concern, and in many cases little is known regarding the distribution, population
size, population trends and critical habitat needs of these species. Experience
from conducting rare plant surveys, managing conservation data, and preparing
COSEWIC Status Assessments and SARA Recovery Strategies indicates a need
for standardized protocols to improve the quality of information available upon
which these reports and plans are made. Environment Canada’s Recovery Team
for Prairie Plant SAR has developed a technical manual to aid practitioners with
surveys and research on these species. The manual includes guidelines for planning
occupancy and population inventories that account for species-specific differences
in detectability, critical habitat investigations that account for multiple explanatory
factors and scales, and population viability analyses that account for speciesspecific differences in life history. These guidelines build upon previous provincialscale initiatives for rare plant surveys and reporting, by providing clear linkages
to COSEWIC status and SARA recovery objectives, explanations of federal and
provincial permit requirements, and peer-reviewed scientific methods for data
collection and analysis.

The Alberta Grassland Vegetation Inventory
Presenter: Livio Fent
Author:
Livio Fent
Abstract:
The Grassland Vegetation Inventory (GVI) represents Alberta’s new vegetation
inventory for the Grassland Natural Region of the province. It is an outcome of
efforts initiated by Alberta’s Prairie Conservation Action Plan (PCAP) to assess
the change in the native vegetation characteristics of Alberta’s prairie landscape.
Compilation of the inventory with color infrared photography was started by
Alberta Sustainable Resource Development in 2006/07 with about 100 townships
and will encompass over 1300 townships and will be completed in about 4 years
with the participation of a number of Alberta PCF members. The GVI replaces the
original quarter section native prairie vegetation inventory completed in ’92-’93
with a more comprehensive and detailed GIS product oriented to meet a multitude
of business needs and pressures occurring on the Alberta prairie area. The GVI is
a polygonal, line and point relational spatial database that provides information on
a number of different landscape features. These features include 14 upland range
site descriptions (loamy, limy, sandy etc.), 10 wetland/riparian feature classes, 4
anthropogenic agricultural classes, 2 industrial classes and 2 anthropogenic urban/
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rural classes. Some of the classes may contain a multitude of modifiers such as
salinity extent in agricultural lands, gravel pits, quarries, processing plants, confined
feeding operations or even green spaces in urban/rural habitat areas. Vegetation
characteristics are described in general by tree, shrub, herbaceous percent cover,
height, density and distribution pattern. The database also allows for more specific
entries regarding species type and their percent component cover. Line and point
topological layers have also been introduced to the database to delineate features
such as shelterbelts. A key application of the GVI is in rangeland health assessments
whereby the GVI range site and its associated ecological district determine a
reference plant community. Wildlife habitat assessments, especially for species at
risk, become much more operationally viable. Land use decisions can be made with
greater confidence especially when it comes to minimizing impact on the native
prairie.

MULTISAR Stewardship Program: Multi-species Conservation in
Southeastern Alberta
Presenter: Brad Downey, Alberta Conservation Association
Authors: Brad Downey and Richard Ehlert, Alberta Conservation Association
Richard Quinlan, Alberta Sustainable Resource Development
Paul Jones, Alberta Conservation Association
Barry Adams, Joel Nicholson, Brandy Downey and Jen Carlson,
Alberta Sustainable Resource Development
Abstract:
The MULTISAR stewardship program is a collaborative effort between government,
non-government and landowners to conserve prairie wildlife. It is succeeding because
of the co-operative teamwork of all partners. This demonstrates a special open minded attitude that goes beyond commitment and pride in any one organization,
and is indicative of a desire in our society for multi-species and landscape-level
conservation. MULTISAR’s vision is that multiple species of wildlife, including
Species at Risk, are effectively conserved on a prairie landscape level, through
a process that integrates range and fish and wildlife management principles in a
manner that may contribute to the sustainability of the rural economy. MULTISAR’s
conservation strategy entails a process to provide appropriate management to
critical parts of the landscape to achieve multi-species conservation. The Milk River
Basin in southeastern Alberta was chosen for the MULTISAR approach because
of the high number of species at risk in a relatively small area. Unlike many other
parts of the North American prairie, the Milk River Basin landscape has not been
significantly altered by man. Multi-species Conservation Values (MCV) have
been developed, based on 17 individual species Habitat Suitability Index models
(HSI), to identify key areas on the landscape. Beneficial Management Practices
for 23 species have been completed and are used in the development of Habitat
Conservation Strategies. MULTISAR is currently working with several landowners
developing these Habitat Conservation Strategies for 7 townships in southeastern
Alberta. The MULTISAR program actively promotes stewardship activities through
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voluntary and collaborative participation of residents on the landscape by engaging
landowners in wildlife habitat decisions and learning from each other through teambased management. Educating landowners on species at risk through local grazing
schools, one on one conversation, field tours with students from local communities,
and providing information brochures are key to the success of MULTISAR.

PFRA Community Pastures – A Home for Species at Risk
Presenter: Bill Bristol, Agriculture and Agri-Food Canada - Prairie Farm
Rehabilitation Administration
Authors: Laura Poppy and Bill Bristol, Agriculture and Agri-Food Canada Prairie Farm Rehabilitation Administration
Abstract:
PFRA - working with land managers to show that Agriculture & Species at Risk can
co-exist.
For the last 70 years, Agriculture and Agri-Food Canada’s PFRA has managed
nearly 2.2 million acres (0.92 million ha) of rangeland across the prairies (Alberta,
Saskatchewan & Manitoba) through its Community Pasture Program. Of the total
land base, 84% of the pastures remain in a native state, which is excellent habitat
for Species at Risk. Presently there are approximately 20 Species at Risk (Schedule
1), which can be found on PFRA community pastures. Some SAR on the pastures
include: the Ferruginous Hawk, Monarch Butterfly, Northern Leopard Frog,
Burrowing Owl, Sprague’s Pipit, Black-Tailed Prairie Dog, Tiny Cryptanthe, and
Small White Lady’s Slipper to name a few.
Many Species at risk (SAR) evolved with grazers as a disturbance factor in the
ecosystem and therefore the species are found on the Federal pastures because
of how the land base is managed through grazing management and stewardship/
conservation of the native range. PFRA is not only important habitat for SAR
but through the Inter-Departmental Recovery fund they have been able to create
awareness and enhance habitat for SAR on Community Pastures as well as assist in
the development of Beneficial Management Practices (BMPs) and a SAR database
that catalogues current and historical occurrences.

SaskPower’s Environmental Screening System: Helping Protect Rare and
Endangered Species and their Habitats
Presenter: SaskPower
Authors: Hélène Careau and Josif Ursu, SaskPower
Abstract:
Saskatchewan has the privilege of being the home to rare and endangered species that
require habitats of a very particular nature. Native prairies and sandhills sensitive
areas are but two of the many ecosystems that are potential habitats for rare and
endangered species in this province.
SaskPower, the electric utility for the entire province, is very much aware of its
responsibility in maintaining and protecting rare and endangered species and
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their potential habitats. Seeing itself as an environmentally proactive company,
SaskPower’s Environmental Programs has developed and is keeping up to date
an Environmental Screening System (ESS). This system was developed to help
SaskPower’s personnel assess the potential environmental and archaeological
concerns of each of the estimated 10 projects that are processed each year (power
hook-ups, distribution, maintenance, transmission, etc.).
The ESS includes an in-house built GIS screening tool, screening processes and
procedures, and an environmental screening training program. One of the objectives
of the ESS is to bring environmental awareness into our day-to-day operations,
making environmental concern part of any projects. The training program was
especially developed for the engineering design staff and any other staff that may
conduct environmental screening or will have to deal with possible environmental
concerns. Aside from using information from the Saskatchewan Conservation
Database Centre (Sask. Environment) on rare and endangered species occurrences,
potential habitats are also targeted as a potential environmental concern. According
to procedures, SaskPower’s qualified biologists can be called upon to determine
the presence or potential presence of rare and endangered species. Projects may be
delayed or modified to avoid or minimize their impact on endangered species or
their habitat.

The Waterton Park Front Project Biodiversity Inventory
Presenter: Kimberly Pearson
Authors: K.J. Pearson, R.W. Grilz, M. Verhage, J.L. Riley, and C. Anderson.
Abstract:
The Nature Conservancy of Canada’s (NCC) Waterton Park Front Project is the
country’s largest private conservation initiative. Approximately 30,000 acres of
foothills parkland, foothills fescue grassland and montane natural subregions
adjoining Waterton Lakes National Park have been conserved since 1998. The
project area is maintained as a working landscape where cattle ranching continues
as the dominant land use; one that has resulted in conservation of one of the highest
levels of biodiversity on private land in Canada.
Biodiversity data have been collected annually on 32 properties and were
summarized in 2006 to assess the ecological value of each property in the project
area. Data collected thus far include plant and wildlife species richness, amphibian
presence/not observed, range health and condition, riparian health, non-native plant
inventory, and rare plant and animal inventory. To date, 679 species of flowering
plants, 52 mammals, 165 birds and six amphibians have been documented in the
project area. One hundred and ninety-nine of these species are rare (S1-S3) in
Alberta. Sixty-seven species of non-native plants have been documented. Average
range and riparian health is “Healthy with Problems” and average range condition is
“Fair”. These data will facilitate development of a stewardship plan for the Waterton
Park Front. A continued stewardship program will aim to maintain or enhance
biodiversity.
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A Conservation Blueprint for Canada’s Prairies and Parklands
Presenter: Sarah Green, Nature Conservancy of Canada
Author:
Sarah Green, Nature Conservancy of Canada
Abstract:
The conservation blueprint for Canada’s prairie and parkland ecoregions is a first
attempt by the Nature Conservancy of Canada and its partners to identify and map
biodiversity targets and to identify critical core areas for biodiversity conservation.
The conservation blueprint is a GIS-based analysis of the Aspen Parkland, Moist
Mixed Grass, Mixed Grass and Cypress Uplands ecoregions in Alberta, Saskatchewan,
Manitoba as well as northern portions of Montana and North Dakota.
The blueprint project involved the first-ever mapping of natural ecological systems
across the entire prairie-parkland landscape. Data were also compiled on the status
and distribution of species of conservation concern across the biome. A gap, or
representation, analysis was performed in order to assess the representation of
these coarse- and fine-filter biodiversity targets in existing protected areas and
conservation lands. The blueprint quantifies the conservation achievement of these
lands and identifies other sites that are critical for biodiversity conservation in these
ecoregions.
It remains a worthwhile and achievable goal to assemble region-wide data sets that
can support region-wide assessments of our collective achievements and needs with
regard to biodiversity conservation. This first-iteration attempt is an encouragement
to others to continue to partner in this difficult task, and to consider a deliberate
organization of collective conservation planning.

Crossing the Medicine Line Network
Presenter: Pat Fargey, Grasslands National Park
Authors: Pat Fargey, Steve Forrest, Brian Martin, John Carlson, and
Sue Michalsky
Abstract:
Many agencies, conservation organizations, landowners and land managers
recognize the ecological importance of the Northern Great Plains ecoregion and
the unique suite of natural biodiversity it supports. Spanning some 250,000 square
miles, the prairies of the northern United States and southern Canada represent
North America’s most expansive tract of natural grassland habitat, and as such is the
last, best hope for survival for many imperiled and endemic grassland species.
In recent years there has been increasing recognition of the power of the international
boundary between Canada and the US to shape ecosystems and determine the fate
of species and natural biological communities. Considerable cooperation now
exists among government agencies and conservation groups in the United States
and Canada and an integrated international approach is needed if we are to restore
and conserve the habitats, species, and ecological processes of the North American
prairie.
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In 2006, several of the partners involved in the Northern Mixed Grass Transboundary
Conservation Initiative formed the Crossing the Medicine Line Network. The goals
of the Crossing the Medicine Line Network are:
To build a broader awareness and forge a deeper commitment to conserve
the region’s native biodiversity through the engagement of stakeholders,
clarification of conservation priorities and stakeholder interests, development
of trans-boundary partnerships, and coordinated program delivery;
To develop a collaborative environment that effectively balances conservation
with the needs of human communities; and,
To ensure that important conservation advances occur through the action of staff
and strategic investments made by the Crossing the Medicine Line Network
partners.
Cooperative transboundary initiatives being implemented by Crossing the Medicine
Line Network partners include, but are not limited to, regional conservation planning,
invasive species management, species at risk management and recovery, grassland
bird management and pronghorn migration.

Public and Private Conservation: The Distribution of Stewardship Activities
in Prairie Canada
Presenter: Olaf Jensen, Environment Canada
Author:
Olaf Jensen, Environment Canada
Abstract:
The grassland region of the Prairie Provinces is home to the majority of species
at risk in Manitoba, Saskatchewan, and Alberta. The distribution, and quantity
and quality of public and private conservation of natural areas is compared from
province to province. The Habitat Stewardship Program for Species at Risk (HSP),
an Environment Canada program, provides funding to organizations that undertake
projects that protect, enhance or mitigate threats to habitat for species at risk. The
spatial distribution of HSP projects is compared with known distributions, and
element-occurrences of species at risk. Success and challenges related to public and
private conservation of habitat is summarised as part of a broader effort to work
collaboratively with conservation partners to better address the needs of species at
risk and their habitat.

Species at Risk Habitat Modeling
Presenter: Tamara Rounce, Agriculture and Agri-Food Canada - Prairie Farm
Rehabilitation Administration
Authors: Tamara Rounce and Erl Svendsen, Agriculture and Agri-Food
Canada - Prairie Farm Rehabilitation Administration
Abstract:
Habitat models (aka Ecological Niche Models (ENMs)) use a statistical approach
to predict where a species might be found by associating geographic, geologic, soil,
water, climate, and landcover characteristics to its habitat preference based on recent
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geo-referenced sightings. When it comes to a rare species, this process is made more
difficult because the target species is likely not occupying all high quality habitats
and we cannot with any confidence say that non-occupancy equates to poor habitat
potential.
Recently, with improved desk-top computing power and speed, new geospatial
computationally-intense modeling tools have been developed that use a variety of
statistical methods. One application, MaxEnt, uses maximum entropy (a concept
traditionally applied to the study of energy, but has been expanded to include
information processing) to model habitat potential. MaxEnt takes GIS environmental
layers as input, does not require absence data, and produces both graphical and
geospatial (i.e. maps) output.
AAFC-PFRA Range & Biodiversity and GIS & Data Management Divisions
collaborated in a pilot project to generate preliminary habitat potential maps for
burrowing owl and ferruginous hawk using MaxEnt. Species occurrence data for
southern Saskatchewan, generalized landcover, detailed soils (texture & slope),
surficial geology, climate (precipitation and mean, maximum & minimum monthly
temperature normals), and elevation have been used as input layers. In addition to
generating habitat potential maps, model output includes diagnostics (fit) and input
variable comparisons and analysis. For example, the burrowing owl model suggests
that habitat quality is strongly influenced by landcover and March precipitation
levels. The next step is to incorporate high resolution satellite imagery to model
potential habitat at a pasture level.

Grassland Management
Adaptive Management of Grasslands National Park of Canada: Restoring
Habitat Heterogeneity
Presenter: Nicola Koper, Natural Resources Institute, University of Manitoba
Authors: Darcy Henderson, Prairie and Northern Region, Canadian
Wildlife Service
Nicola Koper, Natural Resources Institute, University of Manitoba
Patrick Fargey and Robert Sissons, Grasslands National Park
John Wilmshurst, Parks Canada, Western Canada Service Center
Abstract:
The evolution of many prairie species has been influenced by pressure from
disturbances including fire, grazing, and high climatic variability. Grasslands National
Park of Canada (GNPC) suppresses naturally occurring fires, and has excluded
grazing by cattle since 1987. This has resulted in a relatively homogeneous, tall,
and dense habitat structure, which does not support the full complement of species
expected in a natural prairie. To restore heterogeneity to prairies within GNPC, a
long-term, large-scale, adaptive management grazing experiment has been initiated
within the East Block of the park. The study includes a number of unique features
that will enhance the eventual applicability to management, including (1) a beyondBACI experimental design, (2) annual monitoring of plants, invertebrates and birds
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2006-2017, (3) introducing cattle in 2008 to 6, 294 ha pastures at a range of grazing
intensities, and (4) comparing these to 900 ha of ungrazed pastures and 4 community
pastures that have been grazed long-term. Preliminary results indicate differences
in vegetation composition and avian productivity between idle and grazed fields.
Surveys in 2006 and 2007 will provide baseline data to act as a temporal control for
the grazing experiment.

Effects of Cattle Grazing on Plant Community Structure in the Mixed-grass
Prairies of Grasslands National Park
Presenter: Tim Teetaert
Authors: Tim Teetaert, Nicola Koper, and Darcy Henderson
Abstract:
Cattle grazing affects the spatial and temporal heterogeneity in plant communities.
This research was conducted as part of the baseline study for the Grasslands
National Park long-term grazing experiment, which seeks to examine the effects of
grazing intensities on community heterogeneity. Field research was conducted in
May-August of 2006 in the East Block of Grasslands National Park and the adjacent
Mankota Community Pastures. The pastures in Grasslands National Park had been
left ungrazed for more than fifteen years, and this study compared the values of
plant community richness, relative abundance of plant species, and above-ground
net primary production of these ungrazed pastures to those of the grazed community
pastures. We established 130 study plots in the upland and lowland areas of the
9 ungrazed and 4 grazed pastures. In each study plot plant community richness
was sampled using a modified Whittaker sampling plot (50 m X 20 m), and plant
species relative abundance was visually estimated using a foliar cover class method.
Above ground net primary production was estimated from the dry weights of plant
annual growth. There were 187 plant species found in the ungrazed pastures, with
an average of 36 species per plot, compared to 155 plant species with an average
of 39 species per plot found in the grazed pastures. Although diversity between
the ungrazed and grazed pastures was similar, species composition differed. The
dominant species found in the ungrazed pastures were Pascopyrum smithii, Stipa
comata, Elymus lanceolatus and Koeleria macrantha, compared to Bouteloua
gracilis, Elymus lanceolatus and Artemesia frigida which dominated the grazed
pastures. We will explore further in future research the interactions between cattle
grazing and the distance to water by looking at upland and lowland differences
between the ungrazed and grazed pastures.
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Integrating Rangeland Health and Condition Information with GIS to
Facilitate Management Decisions
Presenter: Cheri Sykes, Nature Conservancy of Canada
Authors:	Cheri Sykes, Kylie McRae, and Jennipher Karst, Nature Conservancy
of Canada
Abstract:
The Nature Conservancy of Canada (NCC) works collaboratively with private
landowners in order to protect ecologically significant land across the country.
By outright purchasing lands, receiving lands in the form of a donation, or by
registering conservation easements on specific properties, NCC - Saskatchewan
incorporates these lands into an existing framework of native habitat on an ongoing
basis. As a result, we currently manage 89,927 acres of land for the purposes of
conservation. The majority of this land is rangeland located in the mixed and moistmixed ecoregions of the province. Baseline assessments and biological inventories
are completed on each property, whereby staff document a variety of information
including range condition (as outlined by ) and range health (as outlined by Adams
et al., 2005). To support assessment and monitoring efforts aimed at ensuring the
sustainability of these rangeland ecosystems, we have synthesized rangeland health
and condition data and incorporated it into ArcMap. Our objective was to test the
usefulness of GIS in supporting NCC’s management decisions as well as to determine
its effectiveness at providing valuable information necessary for planning at the
landscape scale. By using GIS (Geographic Information Systems) to integrate data
sets and generate maps, managers can identify a wide range of spatial variables that
may be pertinent to management decisions such as threats to biological diversity,
e.g. weed invasion and dispersal, the integrity of existing habitat as defined by
specific criteria, and downward trends in rangeland health. In order to evaluate our
existing properties, and identify potential threats and trends, we present a series of
maps, which incorporate empirical data on range health and range condition in the
Missouri Coteau and Frenchman River Valley.

Use of Rotational Grazing Systems to Conserve Remnant Tallgrass Prairie
Patches
Presenter: David L. Smith, Department of Biology, University of Nebraska at
Kearney
Authors: David L. Smith and Roger Yerdon, Department of Biology,
University of Nebraska at Kearney
Gene Fortney, Conservation Programs, Nature Conservancy of Canada
Abstract:
Since tallgrass prairie has been grazed by native ungulates such as plains bison for
thousands of years, it is proposed that cattle can be used as a management tool for
the maintenance of tallgrass prairie ecosystems. It is hypothesized that cattle grazing
at moderate intensities does not have adverse effects on tallgrass prairie ecosystem
structure and function.
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The objectives of this research near Vita and Gardenton, Manitoba include:
1.	to quantify and qualify the effects of grazing at a variety of frequencies
by cattle on native tallgrass prairie range,
2.	to measure parameters such as utilization, species composition, species
abundance, standing crop of live and dead tissue, abundance of bare
ground and plant litter, abundance of exotic/non-native species (e.g.,
smooth brome) and abundance of endangered plant species, and
3.	to make recommendations for future research and management at
tallgrass prairie sites.
Field data were collected from three 65 ha pastures during the summer of 2006.
Three grazing treatments were imposed using 35 cow/calf pairs: ungrazed, once
grazed for 15 days from June 1 to July 15 and twice grazed (15 days from June 1 to
July 15 and 30 days from July 16 to October 15). Both permanent and temporary
exclosures were used in the experimental design. Data from summer 2006 are
currently being analyzed by a graduate student at the University of Nebraska. Data
will also be collected during the summer of 2007.

Ecosystem Management Support Model for Grasslands National Park
Presenter: John F. Wilmshurst, Parks Canada
Authors: John F. Wilmshurst, Parks Canada
Robert Sissons, Grasslands National Park of Canada
Xulin Guo, Department of Geography, University of Saskatchewan
Pat Fargey, Grasslands National Park of Canada
Abstract:
Like ecosystems everywhere, the prairies are home to a large variety of endemic
species; those species that can only be found in grassland habitat. The speed at
which we have converted this habitat to residential, industrial and agricultural use,
coupled with the relatively small proportion of the North American Great Plains that
occurs north of the 49th parallel has meant that many of these prairie endemics are
now at risk of being eliminated from Canada entirely.
Protected areas within the Prairie Provinces serve to buffer native habitat losses
elsewhere. However, their relatively small size and isolation from one another
makes managing this resource to protect species at risk very challenging. To meet
this challenge, Parks Canada is endeavoring to use a simple, expert based ecosystem
model to predict the effect of management activities on the viability of species
that depend upon the lands protected in Grasslands National Park in southwestern
Saskatchewan. These predictions, in turn, will inform managers as to best practices
to undertake (and avoid) to the maximum benefit of all the species at risk we protect.
Here, we present some details of our model, the research we are currently conducting
to support the model and some results obtained to date.
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Linking Rangelands and Species at Risk
Presenter: Richard Ehlert, Alberta Conservation Association
Authors: Richard Ehlert, and Brad Downey Alberta Conservation Association
Richard Quinlan, Alberta Sustainable Resource Development
Paul Jones, Alberta Conservation Association
Brandy Downey, Jen Carlson, Barry Adams and Joel Nicholson,
Alberta Sustainable Resource Development
Abstract:
Sustainable ranching on native grasslands requires an abundant supply of healthy
rangelands while wildlife species at risk rely on those same rangelands for quality
habitats. The Rangeland Health Assessment Tool was developed to assess the
“health” of rangelands by measuring several key ecological functions such as
productivity, site stability, nutrient cycling and moisture retention. The health scores
are then utilized to determine appropriate stocking rates that facilitate maintenance
or improvement of sites in terms of their health scores. Very little has been done
to determine what these range health scores mean in terms of wildlife habitat.
The MULTISAR Stewardship Program has provided the opportunity to view the
relationship between ranching and species at risk in a positive light. The MULTISAR
process involves the development of a habitat conservation strategy (HCS) that
incorporates both wildlife and range resources. The main components of a HSC are
detailed wildlife and range inventories that cover the entire ranch. We examine the
relationship between range health scores and the presence of a suite of species at
risk and provide a functional example. By combining range health assessments and
wildlife sightings, a framework can be created showing where wildlife are benefiting
from the current management and where improvements could assist both the rancher
and any SAR present. The process highlights the compatibility of species at risk
and healthy rangelands through their connection to a functioning ecosystem on the
grassland landscape.

Wetland and Aquatic Habitats
Revising Implementation of the North American Waterfowl Management
Plan in Saskatchewan
Presenter: Glen McMaster, Saskatchewan Watershed Authority
Authors: G. McMaster, J. Devries, R. Ashton, B. Carles, M. Hill, J. Ignatiuk, L.
Lenton, D. Nieman, and C. Olson
Abstract:
Shortly after creation of the North American Waterfowl Management Plan
(NAWMP) in 1986, an Implementation Plan was developed for program delivery
in the Saskatchewan portion of the Prairie Habitat Joint Venture. The Saskatchewan
Implementation Plan utilized the best available science and modeling capabilities
to target and direct habitat and policy programming in order to restore waterfowl
populations to levels of the 1970s. With the experience of the last 20 years, NAWMP
delivery in Saskatchewan has evolved considerably from that outlined in the
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original Saskatchewan Implementation Plan. Scientific knowledge of waterfowl and
modeling capabilities have also increased dramatically.
The Saskatchewan NAWMP Partners (Agriculture and Agri-Food Canada, Canadian
Wildlife Service, Ducks Unlimited Canada, Nature Conservancy of Canada,
Saskatchewan Agriculture and Food, Saskatchewan Environment, Saskatchewan
Watershed Authority), have undertaken to revise and update the Saskatchewan
Implementation Plan. Target areas for delivery were revised using estimates
of breeding densities for 4 major dabbler species (Mallard, Gadwall, Northern
Shoveler, and Blue-winged Teal) and Northern Pintail separately. Changes in
upland and wetland habitat availability within target areas from 1971-2001 were
estimated using data from the Canadian Census of Agriculture data, Prairie Habitat
Joint Venture Habitat Monitoring Program, and other data sources. For each target
area, the Waterfowl Productivity Model was used to estimate 1) how many fewer
waterfowl nests are hatched today than in the early 70’s, and 2) the amount of
conservation programming (e.g. wetland restoration, cropland conversion) required
to eliminate productivity deficits. Estimates of vulnerability of native prairie and
wetlands to loss were used to target habitat securement activities.
The revision of the Saskatchewan Implementation Plan has underscored the need
for 1) improved habitat monitoring data, especially for wetlands and native prairie,
to target and direct programming, 2) improved accounting of Partner habitat
accomplishments, 3) regular assessment and revision of habitat goals, conservation
activities, and underlying assumptions, 4) continued improvement of biological
models, and 5) increased effectiveness of policies that protect and conserve wetlands
and native prairie. Planning to incorporate habitat goals for other bird groups
(Landbirds, Shorebirds and Waterbirds) into the Saskatchewan Implementation Plan
is underway.

Hydro-Accoustics as a Technique for Studying Aquatic Environments
Presenter: Will Stafford, Geomatics Service Section, Saskatchewan Environment
Author:
Will Stafford, Geomatics Service Section, Saskatchewan Environment
Abstract:
Hydro-acoustics is a technique for sampling and studying aquatic environment.
It is employed extensively in marine environments and less so in fresh water
environments.
This poster focuses on the utilization of the hydro-acoustic data combined with
environmental factors of dissolved 02 and temperature to provide a 2d and 3d habitat
classification for Lake Trout (Salvelinus namaycush) during it most stressing time
of late summer in Crean Lake Prince Albert National Park.
A image of the map can be seen at
http://www.esricanada.com/english/mapgallery/mapgallery2006/january.asp
More in depth analysis is being conducted.
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Fairy Hill Marsh Managed Wetland Development
Presenter: John Salamon, Saskatchewan Watershed Authority
Author:
John Salamon, Saskatchewan Watershed Authority
Abstract:
Fairy Hill Marsh is located adjacent to the Qu’Appelle River about 35 km north
of Regina, Saskatchewan. Historically the marsh provided habitat for a variety of
waterfowl and other birds, and likely valuable spawning habitat for fish. Located on
provincial Crown land, Fairy Hill Marsh was drained in the 1960’s to enable lessees
to cultivate the rich soils. Despite this drainage activity the site was still vulnerable
to periodic flooding and crops were frequently damaged or completely lost due to
such flooding.
Given the inconsistent and ephemeral nature of flooding within the marsh, the
successful nesting and staging of migratory and shorebird species was negatively
impacted. Also affected were native fish species that utilize the flooded marsh for
spawning and early-rearing.
In November of 2004, a culverted crossing with a stop-log control was installed on
the channel inlet/ outlet of the marsh. Material and installation costs were shared
between SWA and a number of funding partners. Total cost of the structure and
installation was $82,000.
The installation of the water control structure on the marsh provides a predictable
supply level to be achieved and maintained annually within the marsh. Through
this, a long-term vegetation management plan for forage and the control of noxious
weeds has been developed sensitive to the needs of the marsh’s aquatic and avian
species habitat demands.
Preliminary results of fisheries assessments of the marsh are encouraging. In the
spring of 2005, a fisheries assessment indicated large numbers of common carp and
good numbers of bigmouth buffalo and northern pike utilize the marsh for spring
spawning.
Bird counts on the marsh were conducted during the summer/fall of 2006. The marsh
continues to abound with dozens of species of shorebirds and waterfowl.

Habitat Loss Monitoring of Native Prairie in the Missouri Coteau, Allan
Hills and Moose Mountain Uplands of Saskatchewan between 1979, 1995
and 2005
Presenters: Glen McMaster and Brian Hepworth.
Authors: G. McMaster, S. Stire, S. Taillon, P. Anderson, B. Hepworth, and D.
MacDonald
Abstract:
Inventory of existing native prairie and monitoring of rates and location of native
prairie loss are essential to prioritize and target conservation actions. In 2000, Ducks
Unlimited Canada staff initiated a project to determine rates of native prairie loss
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in the Missouri Coteau, Allan Hills, and Moose Mountain Uplands between 1979
and 1995. The area of native prairie lost within each quarter section was estimated
by manual interpretation of 1979 and 1995 air-photos. In 2006 the Saskatchewan
Watershed Authority assisted in completion of the survey, with estimates of
native prairie loss produced from a total of ~9000 quarter sections (>500 000 ha).
Estimates of native prairie area were verified by an independent observer, with an
initial estimated error frequency of 2.2% of all quarter sections. All detected errors
were corrected in the final product. Loss rates for the 1979-1995 time period are
presented for each landscape area. We also compared rates of native prairie loss by
quarter section among Canadian Land Inventory Agricultural Suitability categories,
land ownership categories, and relative to habitat fragmentation in the surrounding
landscape.
Ducks Unlimited staff in North Dakota have demonstrated that risk of native prairie
loss can be predicted with relatively good accuracy, at the sub-quarter section scale,
based on the characteristics of native prairie contained within. We present preliminary
results of predictive modeling of native prairie loss for our Saskatchewan study
landscapes.
Quantification of native prairie loss between 1995 and 2005 was initiated in 2006
through manual interpretation of 2 m SPOT5 satellite imagery from 2005. We also
present progress on this initiative.

Disappearing Sand Dune Habitats on the Prairies: Identification and
Restoration
Presenter: Darren J. Bender, Department of Geography, University of Calgary
Authors: Darren J. Bender, David L. Gummer, Stephen A. Wolfe, and C.H.
Hugenholtz
Abstract:
Actively eroding sand dunes and associated habitats are disappearing across the
Canadian prairies, representing one of the rarest and most imperiled habitats in
Canada. Sand dune habitats support diverse communities of specialized and typically
rare plants and animals, many of which have been recently recognized to be at risk
of extinction in Canada. Using historical aerial photographs and satellite imagery,
we quantified the rates of stabilization of sand dunes and associated changes to
vegetation cover. For example, in the Middle Sand Hills of Alberta as much as
90% of exposed sand dunes have been vegetated in the last 75 years, and complete
stabilization of all dunes is predicted by 2014. The causes of recent stabilization are
unproven, although shifts in climate are likely driving this trend. However, anecdotal
evidence also points to the loss of large grazers and human land use practices as
contributing factors. We also present information on a new study launched in 2006
to assess the feasibility of restoring active sand dunes and to identify factors that
promote and maintain erosion in these important habitats.
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Invasive Species and Diseases
Natural Recovery of Industrial Activity on Public Lands in Southeastern
Alberta – A Producer’s Perspective
Presenter: Alicia N. Hargrave, Hargrave Ranching Co. Inc.
Authors: Tracy A. Kupchenko, ASRD-Public Lands and Forests
Alicia N. Hargrave, Hargrave Ranching Co. Inc.
Abstract:
Natural recovery is currently the primary method of reclamation of industrial
disturbances on native prairie public land in southeastern Alberta. This presentation
will document the constant challenge to achieve sustainable industrial development
using natural recovery. This process is important to beef producers, as they take pride
in the condition of their native prairie and are concerned with overall biodiversity
and long-term health.
The dominant Natural Subregion in southeastern Alberta is the Dry Mixedgrass,
of which only 43% of the original acreage remains. Maintaining range health on
Alberta public lands is a team effort between grazing lessees and government
staff. Oil and gas activities can disrupt the health of native prairie through the
development of wells, roads, and pipelines, covering approximately 60,000 acres
of public lands in the Medicine Hat region. Current construction practices minimize
the impact to native prairie, but oil, gas, and water pipelines continue to be the
largest anthropogenic footprint.
Historically, reclamation of industrial sites consisted of seeding tame perennial
forages (i.e. crested wheatgrass) to control erosion and quickly re-establish
vegetation. While many ranchers appreciated a prompt forage recovery, the native
prairie has become fragmented by the persistent tame species. Both producers
and government have become more aware of the importance of biodiversity and
ecosystem integrity of native prairie.
In this subregion, natural recovery is potentially the best technique to return to a
pre-disturbance state. An associated practice is Assisted Natural Recovery (Adams,
2005), consisting of seeding a cover crop of fall rye (Secale cereale) and flax (Linum
usitatissimum). Naturally, succession occurs, where annual and biennial weed
species grow in the early seral stages, eventually returning the site to a reference
plant community. Natural recovery requires longer time periods than reseeding to
perennial forages, however; it maintains ecological integrity of the native prairie.
Minimal disturbance construction practices are necessary to obtain the greatest
potential success for natural recovery. Natural recovery on pipeline disturbances is
striving to maintain a large area of intact native prairie, which producers can rely
upon for generations.
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Leafy Spurge Impacts and Management on Native Prairie Rangeland
Presenter: 	Erl Svendsen, Agriculture and Agri-Food Canada – Prairie Farm
Rehabilitation Administration
Authors: 	Mae Elsinger, Erl Svendsen, Bill Houston and Hugh Cook, Agriculture
and Agri-Food Canada – Prairie Farm Rehabilitation Administration
Abstract:
Leafy spurge (Euphorbia esula L.) is an aggressive perennial weed that forms dense
colonies, excluding other vegetation thereby reducing forage quality and supply.
Significant economic losses are attributed to reduced grazing area and land values.
Plant and animal diversity is also impacted, in particular song bird populations, by
habitat alteration and resource competition.
Leafy spurge, introduced to North America in the early 1800s, is now established in
35 US states and all Canadian provinces except Newfoundland. Areas of heaviest
infestation are in the Great Plains and southern Prairies. Eighteen of AAFC-PFRA’s
87 Community Pastures are infested with leafy spurge, with Elbow Pasture (9 475
ha = 23 413 ac) having by far the worst infestation.
Originating in the northeast corner of AAFC-PFRA Elbow Community Pasture,
leafy spurge is now found throughout. AAFC-PFRA started battling the problem
in the early 1970’s, with promising results. However, rough terrain, dense brush
cover, erodible soils, restrictions on herbicide application, and administrative and
economic constraints limit control options and challenge the successful long-term
management of this weed. In addition, this pasture is also home to one of only three
known western spiderwort (Tradescantia occidentalis (Britt.) Smyth.) populations
found in Canada. This further restricts control options where these two plant species
occur together.
Elbow Pasture provides an excellent research and demonstration opportunity for
examining practical, economical and sustainable leafy spurge control options.

Helminth burdens of colony nesting birds in Saskatchewan: links to diet
composition and population trends
Authors:
Heather Fenton, Department of Veterinary Microbiology,
Western College of Veterinary Medicine, University of Saskatchewan
Christopher Somers, Department of Biology, University of Regina
Catherine Soos, Department of Veterinary Pathology, Western
College of Veterinary Medicine, University of Saskatchewan and
Prairie and Northern Region, Environment Canada
Emily Jenkins, Department of Veterinary Microbiology, Western
College of Veterinary Medicine, University of Saskatchewan
Frederick Leighton, Department of Veterinary Pathology, Western
College of Veterinary Medicine, University of Saskatchewan and
Canadian Cooperative Wildlife Health Centre
Lydden Polley and Brent Wagner, Department of Veterinary
Microbiology, Western College of Veterinary Medicine, University of
Saskatchewan
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Abstract:
In the summer of 2006, we investigated the health and parasite status of American
white pelicans (Pelecanus erythrorhynchos) and double-crested cormorants
(Phalacrocorax auritus) at four lakes in Saskatchewan (Last Mountain Lake,
Reed Lake, Canoe Lake and Dore Lake). The project was designed to complement
ongoing investigation of food habits, behavior, and population trends. We examined
carcasses of birds found dead on routine weekly colony inspections, as well as 49
apparently healthy adult cormorants (Phalacrocorax auritus) that had been shot.
In the latter, stomach contents, small intestinal contents, and fecal flotations were
used to quantify and compare total helminth intensity among sites. There were
significant differences in both stomach nematode load (F = 10.31, P < 0.001) and
small intestinal cestode and trematode loads (F = 3.67, P = 0.022) among sites.
Differences in parasite community and intensity among the sites may have resulted
from differences in diet (based on prey species identification in regurgitation
samples from juvenile cormorants) and population size (based on number of nests
per colony in aerial photographs). Cormorants at Reed Lake had the lowest cestode
counts, as well as the lowest proportion of fish forming their diet, compared to
cormorants at other lakes. Dore Lake had the highest number of nesting birds, which
might have contributed to cormorants from this site having the highest intensity of
proventricular nematodes( Contracaecum spp.) compared to the other three sites.
Parasite intensity was not correlated with body mass index (BMI) at any of the sites
which suggests that BMI may not be a sensitive measure of sublethal effects of
parasitism in this case.
Ongoing work associated with this project includes parasite species identification as
well as analyses for pathogens of significance to wildlife conservation, public health,
and agriculture, including West Nile virus, avian influenza, Pasteurella multocida
and Escherichia coli. This project demonstrates the value of complementary
investigations of disease ecology and biology of wildlife populations.

Frenchman River – Wood River Invasive Weed Management Area
Presenter: Coordinator, Frenchman River–Wood River Weed Management Area
Authors: Sue Michalsky, Mike Sherven, and Karen Rempel.
Abstract:
The Frenchman River – Wood River Invasive Weed Management Area was
established in 2005 to prevent the reproduction and spread of invasive noxious
weeds into and within the weed management area (WMA). The formation of the
WMA replaces jurisdictional boundaries that are barriers to weed management with
more natural boundaries that facilitate weed management and control. The WMA
incorporates seven rural municipalities and a national park that have similar habitats
and share pathways of invasion which make the area susceptible to invasion by
particularly aggressive species like leafy spurge resulting in potentially serious
economic and ecological harm.
The Frenchman River – Wood River Invasive Weed Management Area has high
value for both conservation and grazing. Invasive alien plants have great potential
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to harm the ecological integrity of this area that supports a significant amount of
intact prairie habitat and a wide array of associated wildlife including a number of
prairie species at risk. The high biological diversity also supports a thriving ranching
industry. Invasive alien plants have high potential to harm the sustainability of the
local agriculture industry.
Success within the weed management area will be largely determined by the
cooperative efforts of the partners and landowners in the region. A long history of
shared ideals and cooperation between ranching interests and conservation in the
region provide fertile ground for a successful battle against invasive noxious weeds.
The proposed project integrates with and supports other existing programs including
the Greencover Canada Technical Assistance Project on leafy spurge managed by
the Rural Development Institute out of Brandon University; the Northern Mixed
Grass Transboundary Conservation Initiative, and in particular the Frenchman
River Bitter Creek Conservation Site; the Prairie Conservation Action Plan;
Grasslands National Park; and Saskatchewan’s Noxious Weed Program managed by
Saskatchewan Agriculture and Food. The Frenchman River – Wood River Invasive
Weed Management Area is the first weed management area to be established in the
Canadian prairies and will serve as a model for future cooperative efforts.

Smooth Brome Invasion in Grasslands National Park: Where, How and Why?
Presenter: Krista Fink, Grasslands National Park
Authors: Darcy C. Henderson, Prairie and Northern Region, Environment
Canada
Robert Sissons and Krista Fink, Grasslands National Park
John F. Wilmshurst, Parks Canada
Abstract:
Grasslands National Park is the only Canadian National Park to conserve a portion
of mixed-grass prairie. Prior to Park establishment much of the land was used for
agricultural purposes, including flood-irrigated hay fields of smooth brome, crested
wheatgrass and alfalfa. Smooth brome has subsequently spread throughout the Park,
and now there is a desire to prevent further invasion and possibly restore native
vegetation on invaded and planted sites. To help guide this restoration process, it
was first necessary to determine where smooth brome was invading and how smooth
brome invades native plant communities, with the ultimate goal of identifying
the underlying cause why invasion occurred at all. Through a descriptive field
investigation, vegetation and soil data were collected from 47 sites where smooth
brome was present or absent along soil, moisture and plant community gradients.
Multivariate analyses helped determine the probability of smooth brome occurrence
in various plant communities and soil landscapes, and this was qualitatively compared
to maps illustrating the known distribution of smooth brome in the Park. The
resulting gaps in distribution help identify native-dominant grasslands most at risk
to invasion and which are high priorities for conservation actions. Simultaneously
this analysis identifies the most suitable reference plant communities for evaluating
restoration actions. Mechanisms and causes for invasion are hypothesized, and
experimental tests proposed.
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Updating Provincial Laws to More Effectively Combat Invasive Alien Plants
in Native Prairie Ecosystems
Presenter: Glennis M. Lewis
Author:
Glennis M. Lewis
Abstract:
Invasive alien plants continue to establish and spread in native prairie ecosystems,
often with devastating effects on biodiversity and ecosystem functions. This poster
illustrates how law can be an effective tool in combating such plants by establishing
clear duties and responsibilities, and providing legal certainty to all affected parties.
It describes the current applicable law in the Prairie Provinces with a focus on
Alberta’s Weed Control Act, Saskatchewan’s Noxious Weeds Act, and Manitoba’s
Noxious Weeds Act. These acts can be used to address invasive alien plants in
native ecosystems, thereby providing a powerful basis for forcing landowners and
occupiers, and others to take action to prevent the spread of such plants into new
habitats. However, the weed control acts were put in place in the late 1800’s to
control invasive alien plants in agricultural fields. They need considerable reform if
they are to provide uniform, efficient, and effective protection for native ecosystems
in the Prairie Provinces. This poster makes several recommendations for updating the
weed control acts which include improved processes for designating plants subject
to the acts, the requirement for species-specific management plans, the provision of
appropriate penalties, and strengthened enforcement. The interface between local
government by-laws and provincial acts, and the spread of invasive alien plants
from lands that are outside provincial jurisdiction also raise legal issues that must
be addressed.

Antelope Creek Habitat Development Area: Managing for the Next 20 Years
Presenter: Neal Wilson and Shannon Burnard
Authors: Neal Wilson, Shannon Burnard, Barry Adams, Joel Nicholson,
Jennifer Carlson, Morgan Stromsmoe, Gerry Pittman, and Brian Peers
Abstract:
In 2006, the Antelope Creek Habitat Development Area (ACHDA) celebrated its
20th anniversary. ACHDA was developed in 1986 through the partnership of Alberta
Fish and Wildlife, Ducks Unlimited Canada, Alberta Fish and Game Association and
Wildlife Habitat Canada, in the purchase of approximately 5500 acres of grassland
located 20 kilometers west of Brooks Alberta. One of the main objectives of the
ACHDA when it was set up was to manage livestock grazing in an approach that
would benefit both wildlife and livestock interests, and to demonstrate the benefits
of specialized grazing systems. Integration of oil and gas development into the
operation was also a key objective.
Initially, the grazing system on ACHDA was set up to be complementary/rest
rotation in order to increase the litter reserves and allow for native prairie recovery
while providing grazing for 961 adjusted AUMs. As the range condition improved,
the management was changed to a deferred rest rotation in 1992 with a stocking

373

rate of 1226 adjusted AUMs. Since that time, the carrying capacity of the ranch has
steadily increased to 1731 adjusted AUMs as a result of an increase in forage due to
management changes.
Due to the significant amount of oil and gas activities that have occurred concurrently
on the ranch, numerous areas of native prairie contain crested wheat grass (CWG)
patches. This invasive exotic species became mixed into the native prairie fields
from old reclamation practices. Ranch managers propose an inventory program
to catalogue areas of crested wheat infestation using GPS technology. Grazing
treatments using early season skim grazing aimed at focusing animals on crested
wheat grass patches will be employed. Effects of these actions on native prairie
will be monitored in order to determine if cattle impact is negatively affecting
early season native grasses or wildlife species. Treatments will hopefully result in
a reduction in the seed bank and shadow effect of CWG. By continuing to employ
innovative range management techniques, it is hoped that invasive species can be
controlled, and native rangeland health and quality can be maintained for the next
twenty years.
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Water Management
Saskatchewan’s State of the Watershed Reporting
Presenter: Heather Davies, Saskatchewan Watershed Authority
Authors: Heather Davies, Terry Hanley, and Glen McMaster, Saskatchewan
Watershed Authority
Abstract:
Since 2002, the Saskatchewan Watershed Authority has been collecting and
analyzing data to assess the health of watersheds in Saskatchewan. Effective
management of our watersheds requires relevant, accessible, timely, understandable
and scientifically defensible information. The first step in State of the Watershed
Reporting was the development of the State of the Watershed Reporting Framework,
which was released in January 2006. The framework was based on the StressCondition-Response model. This model uses indicator-based assessment ratings of
watershed health, environmental stressors and management responses. Condition
indicators assess the health of Saskatchewan’s watersheds by quantifying critical
aspects of water quality and measurements of water quantity and riparian and
rangeland health. Stress indicators assess issues related to population, water use,
agriculture, and industry; response indicators include conservation efforts, education,
stewardship, and planning and policy. Individual indicators were given a rating to
differentiate the relative stresses, conditions and responses among watersheds. This
rating system is designed for the regular reporting on watershed health and allows
for the assessment of changes in watershed health with time.
The State of the Watershed Reporting Framework serves as a benchmark tool
for assessing watershed health to ensure source water protection and sufficient
water supplies in Saskatchewan. The first State of the Watershed Report will be
released in January 2007. This poster will provide the results of the first State of
the Watershed Report. Specifically it will present by watershed: the health of all
the watersheds in Saskatchewan; the stressors that have the potential to impact the
health of the watersheds; and the responses that have been initiated to mitigate the
stressors and improve the health of the watersheds. State of the Watershed Reporting
is specifically designed to allow watershed health comparisons to be made among
watersheds and within watersheds over time. This reporting system will provide a
basis for governments, decision makers and the community to act in the long-term
interest of environmental sustainability.

Improving Wetland Policy in Saskatchewan: The Need for Wetland
Mitigation
Presenter: Michael Hill
Authors: Michael Hill, Mark Kornder, Cynthia Edwards, and Joel Peterson.
Abstract:
Wetlands are some of the most valuable conservation lands in prairie Canada but
every year they continue to be lost due to pressure from agriculture, industrial
development and urbanization. Unfortunately, wetland loss is often not mitigated
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for and this results in a net loss of wetlands. Concern over wetland loss led to the
development of the 1991 Federal Policy on Wetland Conservation and the 1995
Saskatchewan Wetland Policy. Both these policies recognize the importance of
wetlands but neither policy specifically sets out a standardized approach for wetland
mitigation. In 1996, the North American Wetlands Conservation Council Canada
undertook the task of developing a comprehensive set of definitions, principles,
and guidelines for applying the process of wetland mitigation in Canada. Several
papers were published and workshops held on wetland mitigation, including
a workshop in Saskatoon during 2004. To date, the application of the mitigation
process that acknowledges the steps of avoidance, minimization and compensation
in Saskatchewan has been inconsistent and the suggested compensation ratio of 1:1
(wetlands restored: wetlands lost) or higher has not typically been followed for all
types of wetlands. Several recent highway and road developments in Saskatchewan
are examples of the inconsistent application of the principles of wetland mitigation.
These examples highlight that development proponents are still not aware of the
importance of wetlands and the mitigation process. This suggests that developers
need more easily accessible information on wetland values and mitigation and the
provincial wetland policy needs to be strengthened to provide provisions for wetland
mitigation. As the pressures to develop more land increases, there is an increased
urgency to have a strong wetland mitigation policy in place.

Biomonitoring in Saskatchewan: New Approaches with Benthic Macroinvertebrates and Stable Isotopes
Presenter: Iain D. Phillips
Authors: Iain D. Phillips, Glen McMaster, and Peter R. Leavitt.
Abstract:
Discerning the ultimate sources of nutrients and the consequences those nutrients
have on surface water quality are valuable tools to manage or restore healthier
prairie aquatic ecosystems. Both urban and agricultural components of a watershed
landscape contribute non-point source loading of nitrogen (N) and phosphorous
(P) to aquatic ecosystems. Excess nutrients can drive widespread eutrophication of
aquatic ecosystems resulting in toxic algal blooms (e.g. cyanobacteria), fish kills,
habitat and biodiversity loss, and general impairment of the aquatic ecosystem.
When used in concert with a benthic macro-invertebrate index of aquatic health,
analyses of the amount and source of nutrients in the system will determine their
relative impacts on the water quality of a watershed, and target and direct nutrient
management efforts.
Through the summer and fall of 2006 the Saskatchewan Watershed Authority
initiated development of a biomonitoring method that integrates aquatic benthic
macro-invertebrate community impairment classification, and non-point nutrient
source identification employing N stable isotopes ratios that differ among source
types. Here we present the results of the Qu’Appelle-Wascana component of this
larger survey of benthic macro-invertebrate communities across the Prairies. We
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used the δN signatures of invertebrate primary consumers to identify the origin of
N from the landscape, and compared the relative inputs from crop, livestock, and
urban sources. Further, we explore the feasibility of adopting this technique as a
biomonitoring practice, directions for further research, and controls of the primary
consumer community in Saskatchewan prairie rivers.
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Figure 3. Piping Plover population distribution among jurisdictions in the Northe
Plains in 2006.

